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LEXICON OF GEOLOGIC NAMES
OF THE UNITED STATES

Compiled by M. GRACE WiLMARTH

INTRODUCTION

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

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

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

151627°—38----- | 1
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In order to avoid undesirable duplication of names, and to supply
information frequently sought, the names, geographic areas, and
ages of the principal underground geologic units have been listed;
also the names and geographic regions of Pleistocene moraines, with
a reference to the publication in which an outline or a description
of each will be found. The names of coal beds and ore beds have not
been listed.

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

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

= indicates equivalent to or equivalent of.
means plus.

=+ means plus or minus, or more or less.

*** indicate intervening beds.

Some entries have been inserted for the benefit of the layman, or

to direct attention to Survey usage—for example
Palacozoic. An early spelling of Paleozoic.
Cainozoic. An early spelling of Cenozoic.
Waverlian. A variant of Waverlyan.

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

It may be noticed that unequal treatment has been accorded to
the names—that is, most names have only one entry (a digest of the
original definition), many names have several entries, and some
names have many entries. In explanation it may be said that the
original definitions of most geologic names are the definitions still
in current use; that other names have been redefined (some of them
several times), necessitating a digest of the redefinitions; that still
other names have had a long and interesting history leading up to
their present commonly accepted definitions and location in the
geologic column, necessitating brief mention of the views of the
geologists who have contributed most to their elucidation ; and that
some other names are still "bones of contention," necessitating brief
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mention of divergent views regarding them. But to cite the reports
of those who have simply described a geologic unit, already named,
m some particular field in which they have worked, or to explain the
misidentifications of the units in different areas, is quite outside the
scope of this book. Where there is disagreement regarding the
age of a unit, the views of several authorities usually are given.

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

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

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

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

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

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

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

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

Ala., March 1935. Md., April 1929. Okla., January and Febru-
Ariz., March 1932. Mass., April 1929. ary 1931.

Ark., August 1934. Mich., June 1929. Oreg., August 1934.
Calif., January 1927. Minn., August 1929. Pa., April 1928.

Colo., June 1931. Miss., March 1935. R. 1., April 1929.

Conn., April 1929. Mo., March 1930. S. C., March 1935.

Del., November 1936. Mont., July 1932. S. Dak., September 1931.
Fla., March 1935. Nebr., October 1936. Tenn., August 1929.

Ga., March 1935. Nev., February 1933. Tex., September 1930.
Idaho, September 1932.  N.H., September 1935. Utah, December 1932.
I11., August 1936. N. J., April 1929. Vt., September 1935.
Ind., February 1930. N. Mex., February 1932. Ya., April 1929.

Towa, April 1930. N. Y., January 1928. Wash., July 1934,

Kans., October 1936. N. C., March 1935. W. Va., April 1929.

Ky., February 1930. N. Dak., September 1931. wis. August 1929.

La., March 1931. Ohio, February 1930. Wyo., April 1925.

Maine, September 1935.
The following abbreviations are used in citations and in text.

A. A. P. G, American Association of av., average.

Petroleum Geologists. Bd., Board.
Acad., Academy. bdy, boundary.
Adv., Advancement. Bien., Biennial.
aggl., agglomerate. Bi-Mon., Bi-Monthly.
aggls., agglomerates. Biol., Biological.
Agr., Agriculture. bldg., building.
Agrie., Agricultural, Agriculture. Bot., Botany.
Am., America or American. btw., between.
Ann., Annual. Bull., Bulletin.
App., Appendix. Bulls., Bulletins.
approx., approximate or approxi- Bur., Bureau.
mately. calc., calcareous.
aren., arenaceous. Camb., Cambrian.
argill., argillaceous. Can., Canada.
art., Article in a publication. Carbf., Carboniferous.
Ass., Association. cgl., conglomerate.
Asst., Assistant. cgls., conglomerates.

Ast., Astronomer or Astronomy. chap., chapter.
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Cire., Circular.

Co., County or Company.

Coll., College or Collections.

Comm., Commission.

Comp., Comparative.

Conf., Conference.

Cons., Conservation.

contemp., contemporaneous.

Contr., Contribution.

Coop., Cooperative.

cor., comer.

Coun., Council.

Cret., Cretaceous.

deg., degree or degrees.

Dept., Department.

Dev., Devonian.

diam., diameter.

Dir., Director.

discon., diseonformity or disconform-
ably.

Dissert.,
tions.

dist., district.

div., division.

dol., dolomite.

E. east.

Econ., Economic.

Ed., Education.

ed., edition.

Elem., Elementary.

elev., elevation.

Eng., Engineering, Engineer.

Engrs., Engineers.

Eo., Eocene.

equiv., equivalent.

est., estimated.

Extr., Extract.

fangi., fanglomerate.

fangls., fanglomerates.

fm., formation.

fms., formations.

ft., feet or foot.

Gd., Ground.

Gen., General.

Geog., Geographic.

Geol., Geology, Geologist, or Geologi-
cal.

geol., geology, geologic, geological.

Govt.,, Government.

2yp., gypsum.

Hdb., Handbook.

Hist., History or Historical.

Hydrog., Hydrography.

Dissertation or Disserta-

in., inch or inches.

Indus., Industrial.

Inst., Institute or Institution.
Int., International, Interior.
Intr., Introduction.

Jour., Journal.

Lab., Laboratory

Lett., Letters.

Lib., Library.

Is., limestone.

Iss., limestones.

loc., locality.

Lye., Lyceum.
mag., magnesian.
Man., Manual.

Math., Mathematical or Mathematics,

max., maximum.

Meet., Meeting.

Mem., Memoir.

memb., member.

Memo., Memorandum.

Met., Metallurgical,
Metals.

Mg., Mining.

mi., mile or miles.

Mid., Midwest, Midland.

Min., Mining, Mineral, Mineralogist, or
Mines.

Mio., Miocene.

Mise., Miscellaneous.

Miss., Mississippian.

mm., millimeter or millimeters.

Mon., Monthly or Monograph.

ms., manuscript.

Mtn, Mountain.

Mtns, Mountains.

Mus., Museum.

Metallurgy, or

N., North.

Nat., National, Naturalist, or Natural,

noncon., nonconformity, nonconform-
ably.

n.s., new series.
Occ., Occasional.
Olig., Oligocene.
Ont., Ontario.
opp., opposite.
Ord., Ordovician.
Pa., Pennsylvania.
Pal., Paleontology.
Pam., Pamphlet.
Penn., Pennsylvanian.
Perm., Permian.
Pet., Petroleum.
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Petrog., Petrography.
Phil., Philosophical.
Phys., Physics or Physical.
pl., plate.

Pleist., Pleistocene.

Plio., Pliocene.

pls., plates.

P. P., Professional Paper.
pre-Camb., pre-Cambrian.
Prel., Preliminary.

Proc., Proceedings.

Prog.. Progress.

Pt., Point (of land).

pt., Part (of a publication).

Ptg, Printing.

Pub., Publication.
qtz, quartz.

qtzite, quartzite,
qtzites, quartzites,
qtzitic, quartzitic.
quad., quadrangle,
quads., quadrangles.
Quart., Quarterly.
Quat., Quaternary.
Reconn., Reconnaissance.
rept, report.

repts, reports.

Res., Resources, Reservation.

Rev., Review.
Roy., Royal.

R. R., Railroad.
Ry, Railway.
S., south.

Sei., Science, Scientific, Sciences,

sec., section.
secs., sections.
Secy, Secretary.

sed., sedimentary.
Sep., Separate.
sess., Session.

sh., shale.
Sil.,, Silurian.
si., slate.

Soc., Society.

Spec., Special.

ss., sandstone.

sss., sandstones.

Sta., Station.

strat., stratigraphy, stratigraphic, or
stratigraphically.

Summ., Summary.

Suppl., Supplement.

Surv., Survey.

syn., synonym.

Tech., Technical, Technology, Technol-

ogists.
Terr., Territories.
Tert., Tertiary.

Topog., Topographic or Topography.

Trans., Transactions.

Twp, Township.

Twps, Townships.

uncon., unconformity or unconformably.

undet., undetermined.

undiff., undifferentiated.

Univ., University.

U. S. G. S., United States Geological
Survey.

vol., volume.

W., west.

W. S. P., Water Supply Paper.

yds, yards.

yrs, years.

Zool., Zoology.
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Aarde shale.

Pennsylvanian: Northeastern Kansas.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 94, 96).
[See under Bachelor CreeA /s. On p. 21 Aarde s7L is described as consisting of
3 ft. of yellowish gray clayey sh. with Nodaway coal near base. On p. 20 it is
given a thickness of 4% ft.]

R. C. Moore, 1934 (personal communication April 20), stated that lower part of
Howard Is. intertongues with upper part of Severy sh., which accounts for Aarde
sh. containing Nodaway coal. The underlying Bachelor Creek Is. also interfingers
in Severy sh., he stated.

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

Aaron slate.

Pre-Cambrian: Central southern Virginia and central northern North Caro-
lina (Virgilina district).

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 15, 19-27, and map). Aaron s%—
A slate-like rock formed by mixtures of varying amounts of andesitic volcanic ash
and ordinary land waste, which through pressure and other agents of metamorphism
have been changed or altered into a kind of hybrid si., in some places into a schist.
Varies from nearly pure greenstone to fairly pure argill. ss. and si., and in certain

"si." was applied to it only after much hesitation and many vain attempts to find
a better name. In field work it was called "sandy tuff." It immediately overlies
Hyco quartz porphyry. Is well exposed at many places along Aaron's Creek
[Person and Granville Counties, N. C.]. Assigned to Ord. (?).

A. 1. Jonas,, 1928 (Va. Geol. Surv. prel. ed. geol. map of Va.). [The block of pre-
Camb. extrusive rocks younger than Glenarm series and designated "greenstone
volcanics" is stated to include a porphyritic amygdaloidal and tuffaceous facies
called Aarow s%ate.]

Abbeville-York zone.
Pre-Cambrian : Northwestern South Carolina.

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C., advance copies; published
1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral resources
of S. C, pp. 6, 9, 12). AbbeviMe-YorA; aowe (Arc7Leaw)—This area is very wide
along its northerly bdy, which is constituted by State line, but narrows along its
SW. bdy, formed by Savannah River. Is bounded on NW. by Cherokee and
Anderson-Spartanburg zones; on SE. by a line which proceeds southwesterly from
a point on State line 1.5 mi. NW. of Hornsboro, thence crossing Lynches River 1.8
mi. above mouth of Rocky Creek, thence to Heath Springs, thence below Peays
Ferry (Wateree River) by Longtown, thence to head of Sawneys Creek, thence
across Broad River (above its confluence with Little River), thence S. of Little
Mtn, thence N. of Culbreath Mine, thence N. of Meeting St. (2 mi.), and thence
direct to a point near McCormick, whence it continues to Savannah River, S. of
mouth of Little River. Marble, of seeming upper Cherokee equivalence, appears
along upper limit of Abbeville-York zone interruptedly from E. side of Enoree
River to E. side of Saluda River. Rocks consist of gneissoids, granite, syenite,
quartz, mica and hornblende schists and slates, qtzite, gabbro, trachyte, porphyries,
sericite schists, quartz monzonite schists, diorite slates, diorite, trachyte, pyroxenite,
amphibolite, felsite, soapstone.

Named for exposures in Abbeville and York Counties.
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Abbyville gabbro.

Pre-Cambrian: Central southern Virginia (Mecklenburg County).

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 37-38, map). AbbyriWe yabbro.-—
Much altered intrusive hornblende gabbro of dirty greenish gray color; coarse
grained. Occurs in vicinity of Abbyville, Mecklenburg Co., Va.

A. L. Jonas, 1928 (Va. Geol. Surv. prel. ed. geol. map of Va.), mapped the hornblende
gabbro around Abbyville, Va., as of pre-Camb. age and as intrusive into Glenarm
series (Algonkian?).

Abercrombie formation.
Middle Cambrian: Western Utah (Gold Hill district).

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

See also U. S. G. S. P. P. 177. 1934.

Aberdeen formation.
Triassic: British Columbia.
C. Camsell, 1910 (Canada Geol. Surv. Mem. 2. pp. 45, 66). [Assigned to Carbf.]
H. S. Bostock, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. A, p. 203). [As
signed to Triassic.]

Aberdeen sandstone. (In Pottsville formation.)

Pennsylvanian: Western Kentucky.

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

Named for Aberdeen, Butler Co., where it stands out in prominent cliffs
along Green River. Typically exposed at Aberdeen Ferry.

Aberdeen sandstone member (of Blackhawk formation).
Upper Cretaceous: Central eastern Utah (Book Cliffs).
F. R. Clark, 1928 (U. S. G. S. Bull. 793). Aberdeen- ss. memb. of BiacAAowZA fm.—
Massive, medium-grained buff ss., 60 to 200 ft. thick, lying 160+ ft. above Star
Point ss. Underlies Castlegate "A" coal and overlies lower part of Spring Canyon
coal group, but in places grades laterally into part of that coal group. Exposed
near Aberdeen mine, NE. of Kenilworth, Castlegate quad., Carbon Co.

Abilene conglomerate.

Tertiary : Central Kansas.

C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 786, 789, 797). Abilene G/1.—Cgl., 15
to 20 ft. thick, lying about 150 ft. above base of Marion fm. Underlain by shaly
buff Iss. and overlain by buff Iss. and marls of Marion fm.

L. C. Wooster, 1905 (The Carboniferous rock system of eastern Kans.). AMiene
<%d. consists of Is. and quartz pebbles and is top memb. of Marion beds as here
defined.

J. W. Beede, 1909 (Kans. Acad. Sei. Trans., vol. 22, pp. 248-256). Abilene cyl. is
top memb. of Marion fm. [See under fMarion fur]

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3). Abilene epi.
Inelnb.—Top memb. of Marion fm. Is a peculiar, somewhat variable, conglomerated
Is. At type loe., in vicinity of Abilene, it is a calc. cgl. containing some sand and
ss. pebbles. In vicinity of Herington and Marion it is represented, according to
Beede, by "heavy, hard, perhaps dolomitic stone, composed of fragments of yellow,
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orange, and gray masses firmly united in a light-gray cementing material?' Over-
lies Pearl sh. memb.

R. C. Moore, 1920 (Kans. Geol. Surv. Bull. 6, pt. 2, p. 63, footnote). So-called
Abiitme cpL is Tert. [See fuller statement under fm. Other geologists
continued to classify these beds as Perm.]

E. C. Parker, 1925 (A. A. P. G. Bull, vol. 9, No. 6, p. 982, in reply to question of
C. N. Gould: "Is it not true that at the location the Abilene fm. is a mud or
clay cgl.?"). This bed in type section at Abilene, Kans., at the few exposures
where it is unaltered, is a soft gray Is. about 2 ft. thick. The interval down to
top of Herington Is. varies from 40 ft. at Abilene, Kans., to about 50 ft. at Ponca
City, Okla. In majority of exposures this calc, material has been partly or wholly
dissolved and redeposited in same horizon, often with gyp. derived by solution
from strata higher in the section. Due to this mode of origin, pieces of the green
sh. above Abiieiie ts., as it might better be named, have been included in some
places in this massive bed of secondary Is. It can no more be called a cgl. than
the top memb. of the Herington, which is often similarly altered at type vicinity.

W. A. Ver Wiebe, 1937 (letter dated April 15). Geologists of Wichita and other
parts of Kans, are agreed as to Tert, age of Abilene cgl.

Named for Abilene, Dickinson Co.

Abilene formation.

Permian: Central and central northern Texas.

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull, vol. 1, pp. 95-96). Athene fm.—
Thin fossiliferous Iss. separated by red and blue clays. Thickness 170 ft.
Top memb. of Wichita beds. Occurs around Abilene and perhaps southward
beneath Callahan Divide. Thins out and disappears to N., but underlying Lueders
Is. persists to within a few mi. of Red River.

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

E. II. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 175). The preoccupied name
Abt*ene fim. is discarded, and is replaced with Arrog/o fm.

Abilene limestone.
See 1925 entry under Abiicwc cyi.

Abitibi group.
Pre-Cambrian: Quebec.
M. E. Wilson, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 276). Abitibi proMp,
pre-Camb. (Keewatin?).

Abitibi River formation.
Devonian: Ontario.
T. E. Savage and F. M. Van Tuyl, 1919 (Geol. Soc. Am. Bull, vol. 30, pp. 34l,
373, 375). Abitibi .River Dev., Canada.
R. H. Hawkins, 1933 (Am. Inst. Min. Met. Engrs., Contr. No. 40, p. 1), assigned
Abitibi River fm. to Middle Dev.

Abo sandstone (also Abo redbeds). (Of Manzano group.)
Permian (lower) : New Mexico (widespread).

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

F. J. Pettijohn, 1930 (Jour. Geol.,, vol. 38, No. 6, pp. 568-573). Imbricated ar-
rangement of pebbles in several bands of a pre-Camb. cgl. (which writer has
chosen to call Abram cyl), near Sioux Lookout, western Ont., is described.
The Abram cgl. in all belts contains varied assemblage of pebbles; granites,
greenstones, and green schists, felsites, metadiorites, mejadiabases, and quartz
are most common. One belt of the cgl. occurs on shores of Abram Lake.

Abram series.

rre-Cambriun: Ontario (Abram Lake region).

F. J. Pettijohn, 1934 (Cgl. of Abram Lake, Ont., and its extensions: Geol. Soc.
Am. Bull, vol. 45, pp. 480, 481, 484, 486-505). In 1930 (Jour. Geol., vol.
38, pp. 568-573) writer described and named Ahram series. [His 1930 paper
introduced Abram cyl., which appears to apply to only basal part of this Abram
series.]  Abram series consists of (descending): (1) Mica schists(?); (2) si.
and si. cgl. alternating, 1,000+ ft.; (3) graywackes, siltstones, slates, tuff slates,
cherty slates, and iron fm., 1,250 ft.; (4) qtzite, some green schists, and
rhyolite porphyry, 50 to 700 ft.; (5) massive to laminated arkosite with
sporadic granite pebbles, underlain by massive arkosite with pebbles and
boulder beds, 5,300 ft.; (6) boulder cgl., 0 to 1,000 ft.; (7) basal brown grit,
30 to 100 ft. Rests, with great uncon., on post-Keewatin intrusives, and under-
lies post-Abram intrusives ("Algoman").

Abrams mica schist.
Pre-Cambrian (?) : Northern California (Trinity and Shasta Counties).

0. II. Hershey, 1901 (Am. Geol,, vol. 27, pp. 225-245). Abrams mica scMst.—
Composed of thin folia of muscovite of dull colors (gray, light-brown, yellow
and dull red) separated by irregular layers of white quartz, representing the
original laminae. Very highly siliceous throughout. Is of sed. origin, being
originally a series of argill. ss. beds in part finely laminated. Thickness about
1,000 ft. in upper Coffee Creek section, but may be much thicker at Bully Choop,
to S. Named for Abrams P. O., in upper Coffee Creek region.

According to J. S. Diller (unpublished ms. on Weaverville quad.) the
Abrams mica schist is 5,000' ft. thick.

N. E. A. Hinds, 1932 (Univ. Calif. Pub., Dept. Geol. Sei. Bull., vol. 20, No. 11, pp.
375-410), introduced RfsHyou terrane to include Abrams and Salmon fms.

Abrigo limestone.
Upper Cambrian: Southeastern Arizona.

F. L. Ransome, 1904 (U. S. G. S. P. P. 21). Abriyo la—Distinguished from other
calc. fms. of Paleozoic by prevailing thin bedding, and particularly by conspicuous
laminated structure produced by alternation of thin irregular sheets of chert with
layers of gray Is.; the Is. layers are 2 to 3 inches thick, the chert layers usually
thinner. Dominant color dark greenish yellow. Very fissile greenish yellow
calc, shales are generally characteristic feature of lower half of Abrigo. Thick-
ness 770 ft. Rests conformably on Boisa qtzite and is apparently conformably
overlain by Martin Is. (Dev.). Named for exposures in Abrigo Canyon, 3 mi. SW.
of Bisbee. In Mount Martin section upper limit of Abrigo fm. is defined by a
bed of pure white qtzite 8=+ft. thick. This qtzite is persistent and is always
found immediately underlying the Martin Is., which carries Dev. fossils. It ap-
parently records the consummation of an increasing supply of sandy sediments
during later phases of deposition of Abrigo is. and contrasts with the more purely
calc, beds of overlying Dev. fm.

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

A. A. Stoyanow, April 30, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 461-540),
divided Abrigo Is. of Bisbee dist, (type area) into (descending) : Copper Queen
Is. (Upper Camb.), new name, 81 ft.; Abripo fm. [restricted] (Upper Camb.),
420 ft.; and Cochise fm. (Middle Camb.), new name, 200 ft. The U. S. Geol
Survey has not yet had occasion to consider these innovations.
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Acadia series.
A variant of Acadian .series. Proposed by G. II. Ashiey, 1923 (Eng. and
Alin. Jour.-Press, vol. 115, pp. 1106-1108).

Acadian series (or epoch).
Geographic nante for Middle Cambrian deposits and the time covered by
their deposition. For definition see U. S. G. S. Bull. 769, pp. 98-100.

Acadian disturbance.
A term applied by C. Schuchert and C. O. Dunbar (Textbook Geol., pt. 2,
p. 65, 1933) to diastrophic movements in late Dev. and earliest Miss,
time.

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

Only record of name.

fAccabee gravels.
fAccabee phos-gravels.
Pleistocene: Southern South Carolina (Charleston County).

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C., advance copies; published
1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral resources
of S. C., pp. 12, 20, 21). Resting on Bohicket marl sands a bed of coarse gravel
(% inch diam.) occurs, and embraces rounded lumps of phosphate rock and
numerous quartz pebbles (2") ; its littoral line overlaps and extends more northerly
than Bohicket marl-sand. Along northerly exposures it attains elev. of 16 ft.
(M. L. T.). This bed, which is generally missing, attains in places thickness of
4 ft.; it affords the irregular seam of phosphate rock known to miners as "hying
rock." Is a marine deposit.

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

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

tAcila shales.

A paleontologie name applied in early repts to Olig, beds in NW. Oreg, that
were later named Aye fm. by H. G. Schenck. Contain sp. of Acila.

Ackerman formation. (In Wilcox group.)
Eocene (lower) : Mississippi and southwestern Alabama.

E. N. Lowe, 1913 (Miss. Geol. Surv. Bull. 10, pp. 23-35). Lowest div. of Wilcox
Im. might well be called Ackerman beds, because typically exhibited in great cut 1 mi.
E. of town of Ackerman [Choctaw Co., NE. Miss.]. Consists of dark gray clays
and sandy clays, lignite clays and lignite with occasional beds and concretionary
masses of carbonate ore. Thickness 400 ft. Underlies Holly Springs sand and
conformably overlies Midway group.

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

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

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull,, vol. 13, p. 951 and pl. 9).
Acme doh—Above Mangum dol. the hrst prominent dol. is a series of several beds,
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1 to 6 ft. thick, which has been called the Acme, from type exposure in Hardeman
Co., where thick beds of gyp. below the dol. are mined. The Acme is traced south-
ward to Stonewall Co. and may be correlated with reasonable certainty with Mc-
Caulley beds of Fisher Co. It lies 64 ft. above Mangum dol. and 90 ft. below
Guthrie dol.

See also 1933 entry under McCawMey do!.

Acworth gneiss.
Pre-Cambrian: Northwestern Georgia (Cartersville district).
C. W. Hayes, 1901 (Am. Inst. Min. Engrs. Trans., vol. 30, p. 408). The extreme SE.
corner of mapped area is occupied by Acworth </ae¢ss, which, like Corbin granite,
is probably Archean in age, and formed the foundation on which oldest sediments

Appears to be same as Carolina gneiss. Named for development around
Acworth, Cobb Co.

Ada formation.

Pennsylvanian: Central southern Oklahoma (Pontotoc and Seminole Coun-
ties).

G. It. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 128-132, pls. 3, 27, and map.
Name was also used by Morgan, but not delined, in Okla. Geol. Surv. Circ. No. 12,
pl. and p. 15, 1923). Ado fm.—Ls. cgls. and coarse sss. are very prominent along
greater portion of outcrop. The shales are mostly light colored. Near base is a
thin black Is. that is very persistent in vicinity of Ada. Clastic material becomes
less toward N. and in vicinity of Vamoosa is very scarce. With decrease in
amount of clastic material the fm. becomes thinner. Average thickness is 100+ ft.
At N. edge of quad, it is only 60+ ft. thick. Contains asphalt. Fossils scarce.
North of Canadian Biver it appears to rest conformably on Vamoosa fm., but to
8. it overlaps Vamoosa and several older fims. Underlies Vanoss fm.

Named for development within and to W. of town of Ada, Pontotoc Co.

Ada shale. (In Bluefield formation.)

Mississippian : Southeastern West Virginia, southwestern Virginia (Taze-
well County), and eastern Tennessee (?).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe and Summers Counties,
pp. 300, 421). Ada shale—Olive green, fissile, calc, toward base, 30 to 60 ft. thick.
Marine fossils. Underlies Talcott sh. and overlies Reynolds Is., all members of
Bluefield group [fm.]. Type loc. on N. side of East River, in public road btw.
Ada and Stony Gap, and less than % mi. W. of Ada, Mercer Co. Also observed
in Monroe and Summers Counties, W. Va.; in Tazewell Co., Va.; and far down
in Tenn., being quite typical at Daisy, Hamilton Co. Can be traced NE. in W. Va.
nearly to head of Greenbrier Valley and possibly to southern Pa.

Adair moraine.
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on mo-
raine map (pl. 32) in U.S.G.S. Mon. 53. Named for Adair, St. Clair Co.

Adamana shales.

Lower Triassic: Northeastern Arizona.

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

Adams Branch limestone memb. (of Graford formation).

Pennsylvanian: Central Texas (Colorado River region).

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 387, 391). Adams
Branch Is—Hard, fossiliferous, unevenly textured, bluish Is., base somewhat aren,
in places. Thickness 25 to 30 ft. Memb. of Canyon div. Underlies Cedarton
bed and overlies Brownwood bed. [Type loc. is Adams Branch, Brown Co., close

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

E. H. Seilards, 1931 (News Letter from Bur. Econ. Geol. Univ. Tex., dated Sept.
1931), stated that Ado-ms Branch . is approx, same as Palo Pinto Is., and treated
it as a memb. of Palo Pinto fm.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, p. Ill), extended top of Graford fm.
up to top of Merriman Is. (Clear Creek Is. of Drake), which had been mistaken
for Adams Branch Is. in some previous repts, but which is a much younger Is.
(See 1933 entry under Graford fm.) This definition of Graford fm. was adopted
by U. S. Geol. Survey in 1935.

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

In 1935 the U. S. Geol. Survey adopted (for rept by Wallace Lee and C. O.
Nickell, soon to be published by Tex. Geol. Survey) a definition of Graford
fin. that included in it a great thickness of rocks younger than true Adams
Branch Is. of Colorado River region. (See under Gra/ord /m.)

Adamsjan.
A time term employed by C. [R.J Keyes to cover rocks of Cordilleran region
interpreted as having been formed during middle part of Huronian epoch.
(See Iowa Acad. Sei. Proc., vol. 24, p. 56,1917.)

Adams Lake series.
Adams Lake group.
Names applied by Canadian geologists to rocks of pre-Camb. age in Adams
Lake region of southern British Columbia. (See G. M. Dawson, 1896,
Canada Geol. Surv., n. s., vol. 4, pp. 29B, 31B.)

Adaville formation.

Upper Cretaceous : Southwestern Wyoming.

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

Addington sandstone member (of Wise formation).
Pennsylvanian: Southwestern Virginia (Wise and Scott Counties).

J. B. Eby, 1923 (Va. Geol. Surv. Bull. 24). Addmgfto% ss. memb.—Hard white ss.,
20 to 40 ft. thick, underlying Addington coal and resting on Clintwood coal or
separated from it by few ft. [0 to 20, according to A. W. Giles, Va. Geol. Surv. Bull.
26, 1925] of sh. Named for Addington Station, 1% mi. S. of Glamorgan, Wise Co.

Addington formation.
Permian: Central southern Oklahoma (Jefferson County).

J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40PP, pp. 8-9, etc.). AddwptoM fim.—
Uppermost memb. of red beds exposed in Jefferson Co. Few ft. to several hundred
ft. thick; max. thickness on high bluffs just E. of Addington (Jefferson Co.). Is
characterized by the brilliant red and vermilion hues of its sh. members, which
are often broken by white and light-gray sh. and sandy sh. streaks. The sss. are
characterized by black red color and slabby appearance on weathering. The
weathered slabs are extremely hard and resistant. When freshly broken they
resemble fine-grained reddish qtzite. In general the sss. show varying amount of
pink or red color unless subjected to constant water saturation, in which case



14 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

they are sometimes soft and light colored. Base is generally characterized by thin
to massive, resistant, reddish ss. There is some evidence these beds are not entirely
conformable with underlying Claypool fm. (Penn.). The Addington contains the
only beds in county that are typical of lower Perm, red beds of Okla. Assigned
to Perm.

Addison formation.
Middle Ordovician (Trenton) : Northwestern Vermont (Addison County).

E. J. Foyles, 1929 (16th Rept. Vt. State Geol., pp. 275-279). Addison /m. [heading].
In central part of Ferrisburg Twp [NW. part of Addison Co.] there is a broad
flat valley covered with Champlain clays through which protrude occasional knots
of sh. and calcilutyte. The transition from the Is. to the shaly Is. and sh. is
imperceptible. No contacts seen, but the change in kind of sediment is evident.
The sh. is sometimes crossed by cleavage lines of si. No fossils known. Since
this broad band of sediment appears to be so distinct through 5 Twps it is proposed
to distinguish it by the name Addison #7ta7?/ is. It is considered to be a local facies
equiv. in age to the Canajoharie. [In tables on pp. 279 and 288 this fm. is called
Addiaoa sk.]

Addy quartzite.

Paleozoic: Northeastern Washington (Stevens County).

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 61, map). Add?/ Chiefly
massive, hard, crystalline, light-colored qtzite. Associated with it in subordinate
amounts are belts of quartz mica schist highly metamorphosed banded slates, and
well banded qtzites with much white mica developed. In vicinity of Addy the
hard massive phase grades over into alternating interbedded qtzites and argillites
in bands from a few inches to several ft. thick. Thickness 8,000+ ft. Overlies
Deer Trail argillite and underlies Chewelah argillite and Old Dominion Is.; ap-
parently conformable both above and below.

Adelphian.

Name proposed by C. [R.] Keyes (Pan-Ain. Geol., vol. 45, pp. 150-151, 1926)
to replace Acbras7ca??, as applied to Pleist. pre-Kansan till, "because of
use of Nebraskan for other deposits." Derived from hamlet of Adelphi
"8 mi. or so SE. of Des Moines, lowa."

Adirondack gneiss.

Pre-Cambrian: Northeastern New York (Adirondack region).

C. H. Hitchcock, 1879 (Macfarlane's Geol. Ry Guide, p. 56). Adiro?tdac7c grueiss
included in Laurentian.

F. J. H. Merrill, 1901 (geol. map of N. Y.). Adirondack grciss (grasses inciadingr
granites). [Mapped over large part of Adirondack region. The block is placed
beneath the Grenville blocks, and according to later mapping the rocks are chiefly
of igneous origin.]

G. H. Chadwick, 1930 (Geol. Soc. Am. Bull, vol. 41, p. 82). [See 1930 entry under
Adirondack anort/tosg/te.]

Adirondack anorthosyte.

Pre-Cambrian: Eastern New York (Adirondack Mountains).

G. H. Chadwick, 1930 (Geol. Soc. Am. Bull.,, vol. 41, p. 82). It is pretty generally
agreed that at about middle of Precambrian 3 igneous masses invaded Adirondack
area. These were (1) the anorthosyte, (2) the "syenyte" and allied "granits,"
and (3) the "basic gabbros." Local expressions of these have cognomens, but
there is need for a general term for each. It is here proposed to call them re-
spectively by names long unoZcially in use by some of us, respectively: (1) The
Adirondack anor”osp”c; (2) the Aasabie "spenpte" or nordmarkite series (named
for development along Ausable River and in quarries around Ausable Forks, N. Y.;
and (3) the 2%iaabet7tf0%% grabbros (named for development around Elizabethtown,
N. Y.). The names Afonnt iHarcg/, Wkite/ace, and Rpiit Rock [where published?]
apply only to local differentiation and assimilation phases of the anorthosyte, of
which Jforc?/ %pe is most widespread and typical; and while term "Adirondack
gneisses" has sometimes been loosely employed without definition for the Precam-
brian rocks of northern N. Y. as a whole, it lacks currency today and can have
no claim against the appropriate application of Adirondack to the anorthosyte mass
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that constitutes all the high central peaks of true Adirondack Mtns. A cataclastic
phase of this rock from S. of Ausable Forks, N. Y., has gone on market as "Adi-
rondack granite."

Adirondack granite.
Trade name for a part of Adirondack anorthosyte of Chadwick.

Admirai formation. (In Wichita group.)
Permian : Central and central northern Texas.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 192—-195 and
charts). ArZmiraZ /w.—Basal fm. of Wichita group. Includes all strata btw. top
of Coleman Junction Is. memb. of underlying Putnam fm. and top of Rim Creek Is.
Thickness 270 to 350 ft. Named for village of Admiral, Callahan Co. [For sub-
divisions see 1922 entry under CoZemcw

Admiralty drift.
Pleistocene (pre-Wisconsin) : Western Washington (Puget Sound region)
and British Columbia.
B. Willis, 1898 (Geol. Soc. Am. Bull, vol. 9, pp. 111+). A”miraZtg/ tiZZ tmd cZag/la—
In order to give them distinctive names it appears desirable the term "till" should
be restricted to the unstratified deposits and the simple term "clays" be applied
to the stratified fms. Principal exposures in bluffs along shores of Admiralty Inlet.

Admiralty glacial epoch.
Pleistocene (pre-Wisconsin) : Western Washington (Puget Sound region).

B. Willis, 1898 (Geol. Soc. Am. Bull, vol. 9, pp. 111 +). AdmtraZtg/ gdaciaZ epocTt,—
Covers Admiralty till and clays. Preceded Puyallup interglacial epoch.

Admire shale. (In Wabaunsee group.)

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and southwestern
TIowa (7).

G. L. Adams, 1903 (U. S. G. S. Bull. 211, p. 53). Attire a7mZca.Fossiliferous
shales, 40 ft. thick, overlying Emporia Is. and underlying Americus Is. [C. S.
Prosser (Jour. Geol.,, vol. 10, p. 707, 1902) gave thickness of rocks btw. Emporia
and Americus Iss. as 300 ft., consisting chiefly of shales but including many thin
beds of coal, and ss.J

G.'E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 72, 81, etc.). Admire #7t
mem7). (revised).—Adams in proposing Admfre in 1903 introduced it for the shales
lying btw. Emporia Is. and Americus Is., with thickness of 40 ft. Just what bed
or beds Adams erroneously correlated as Emporia Is. in arriving at thickness of 40
ft. is not known. It may have been Falls City Is., which is poorly exposed SW.
of Admire [Lyon Co., Kans.], about 60 ft. below Americus Is. It could not have
been Emporia Is., which is much lower in section and does not crop out in this
vicinity. Only upper part of Admire as later recognized by Prosser, Haworth,
Moore, and others is exposed at Admire, which means that Admire as now used
is not properly applied. The Admire sh. of Kans, geologists extends from base of
Americus Is. down to top -of Emporia Is. The Nebr. Geol. Survey is to use Admire
s7* memb. for the beds beneath Americus Is. down to base of Brownville Is., be-
cause this portion of the section constitutes about what Adams defined as a memb.
The Brownville Is. outcrops on creek just NE. of Admire and Americus Is. is
exposed SW. of it. The Admire sh. memb. as thus revised is here divided into
(descending): (1) West Branch sh., 24+ ft.; (2) Falls City Is., 4+ ft.; (3)
Aspinwall sh., 25+ ft.; (4) Brownville Is., 4+ ft.

R. C. Moore, 1929 (Kans. Geol. Surv. Bull. 12, p. 43, footnote). As revised by
G. E. Condra, "Admire sh." as here used includes, in ascending order, Willard
sh., Tarkio Is. (apparently absent in southern Kans.), McKissick Grove sh.,
and Admire s7". (restricted). The Kans. Geol. Survey accepts this revised
classification.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to
Sept. 3), discarded his 1929 definition of Admire sh., and adopted a still further
restricted deBnition, i. e., for the beds overZg/iag® Brownville Is. and underlying
Americus Is. (Brownville Is. being treated as a distinct unit) ; and divided it
into (descending) West Branch sh., Falls City Is., and Aspinwall sh. Moore
and Condra in their Oct. 1932 revised classihcation chart for Kans, and Nebr.

151627°—38- 2
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defined Admire sh. as underlying Americus Is. and overlying Brownville Is.,
but they transferred to it, at top, Houchen Creek Is. and Stine sh., which had
previously been included in overlying Elmdale sh. They divided Admire sh.
into (descending) Oaks sh., Houchen Creek Is., Stine sh., Five Point Is., West
Branch sh., Falls City Is., Hawxby sh., Aspinwall Is., and Towle sh. Their Oaks sh.
was apparently previously included in Elmdale sh., which overlies Americus Is.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 8-9), and R. C. Moore,
1936 (Kans. Geol. Surv. Bull. 22, p. 50), used AtMre prottp to include the
same subdivisions mentioned in 1932 definition above.

The Kans, and Nebr. Geol. Surveys now include the Admire in Perm. The
U. S. Geol. Survey has not yet considered this change in bdy btw. Perm,
and Penn, nor the restricted definitions of Admire. (See Kans.-Nebr.

chart compiled by M. G. Wilmarth, 1936.)

Admire group.
Name used by G. E. Condra (1935) in SE. Nebr., instead of Admire s7r. For
subdivisions see Kans.—Nebr. chart complied by M. G. Wilmarth, 1936.

Adolphus formation.
Cambrian : British Columbia.
L. D. Burling, 1922 (Geol. Soc. Am. Bull,, vol. 33, p. 109). Ado?p7rus fm,, Camb.,
B. C. [In 1923 (Geol Soc. Am. Bull., vol. 34, pp. 725, 741) Burling called
the fm. Adolpfius Is |

Aetna.
Permian: Western Oklahoma and Kansas.

F. W. Cragin, 1897 (Am. Geol, vol. 19, p. 353). Aetna, from Aetna (Barber Co.),
is here proposed as common name for Glass Mtn and Cave Creek fnts, express-
ing the genetic and chemical relationship btw. them. [In table is called Aetna
cycle of precipitation of pyp.]

Includes Blaine fm. and upper part of Enid fm.

Afton terrane.
Pleistocene: lowa and Kansas.
C. R. Keyes, 1912 (Iowa Acad. Sei. Proc., vol. 19, p. 148). Affotl terrane.
Sands, 40 ft. thick, underlying Kansas till and overlying Nebraska till in Iowa.

Same as Aftonian of other geologists.

Aftonian stage of deglaciation (Pleistocene).

Aftonian stage is name applied to interglacial stage during which the
Aftonian soil, gumbotil, vegetal and other interglacial deposits were
formed. This stage followed the oldest or Nebraskan stage of glacia-
tion and preceded the second or Kansan stage of glaciation. The name,
which was introduced by T. C. Chamberlin (Jour. Geol., vol. 3, pp.
270277, 1895), was derived from exposures btw. Afton and Thayer,
Iowa.

Agamenticus complex.

Devonian (?): Southwestern Maine (York County).

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

Agassiz.
Name applied to a glacial lake, of Pleist. age, in Great Lakes region.
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Agassiz series.
Jurassic: Southwestern British Columbia.
N. L. Bowen, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 258). Agassiz series,

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

p. 132). Agassi? series, Jurassic, B. C.

Agassiz Prairie formation.
Upper Jurassic: Southwestern British Columbia (Harrison Lake region).
C. II. Crickmay, 1927 (Stanford Univ. Abstracts of Dissert. 1924-26, vol. 1, p.
132). Agassis Prairie fw., Jurassic, B. C.
C. H. Crickmay, 1930 (Geol. Mag., vol. 67, map, p. 487). Agassiz Prairie fm.—
Argillite, 5,000 ft. thick, yielding Amacardioceras perrini. Assigned to Upper
Jurassic. Uncon. underlies Peninsula fm. (Lower Cret.) and overlies Kent fm.

(Upper Jurassic).

Agate Bay group.

Pre-Cambrian (Keweenawan) : Northeastern Minnesota.

R. D. Irving, 1883 (U. S. G. S. 3d Ann. Rept., pl. 14, pp. 143-146). Agate Rag
groap.—Succession of relatively very thin beds with very highly vesicular strati-
form amygdaloids, which must make up two-thirds of group ; includes thin seams of
reddish sss. and cgls. Overlies Lester River group and underlies Beaver Bay
group, all included in Keweenaw series. Exposed on Agate Bay, NE. of Duluth.

Agathla sandstone.
Lower Triassic: Northeastern Arizona (Navajo County) and southeastern
Utah.
D. Hager, 1924 (Min. and Oil Bull., vol. 10, No. 2, p. 137; No. 4, pp. 383384, 423,
437). AgatMa sa—Pinkish ss.,, 10 to 15 ft. thick, a local representative of
Moeneopie beds. Uncon. underlies Shinarump cgl. near Agathla Peak, NE. Ariz.

[N. part of Navajo Co.].
A. A. Baker and J. B. Reeside, Jr., 1929 1A. A. P. G. Bull, vol. 13, No. 11, p. 1441,

Agathla shale.

Lower Triassic: Northeastern Arizona (Navajo County) and southeastern
Utah.

D. Hager, 1924 (Min. and Oil Buil., vol. 10, No. 2, p. 137; No. 4, pp. 383-384, 423,
437). AgatMa sA., 40 to 50 ft. thick, underlies Agathla ss. and overlies Kaibab Is.
near Agathla Peak, NE. Ariz. [N. part of Navajo Co.]. Is local representative
of Moeneopie beds.

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

Agawa iron-formation member (of Knife Lake slate).

Pre-Cambrian (Knife Lake series) : Northeastern Minnesota (Vermilion
district) and western Ontario.

J. M. Clements, 1903 (U. S. G. S. Mon. 45). Agawa fat—Petrographically same as
Soudan fm. Is iron bearing, 0 to 50+ ft. thick. Conformably underlies Knife Lake
slates and grades into underlying Ogishke cgl. Named for exposures on shores of
Agawa Lake, Ont., 1% mi. N. of int. bdy.

C. K. Leith, R. J. Lund, and A. Leith, 1985 (U. S. G. S. P. P. 184), included
Agatom irow-fm. memb. and Ogishke cgl. memb. in Knife Lake si., which
they tentatively removed from Huronian series and assigned to their
Knife Lake series (pre-Huronian and post-Laurentian).

tAgnotozoic era.
A term that has been used to include all pre-Camb. time, and also applied
(originally) to the part of pre-Camb. time that was formerly called
"Algonkian period." See U. S. G. S. Bull. 769, pp. 14-16.
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fAgoniatite limestone.
tAgoniatites limestone.

Paleontologie terms applied in some early N. Y. repts. to a Is. occurring
at a lower horizon in Marcellus sh. than Stafford [s. Disappears W. of
Seneca Lake. Most fully developed in eastern N. Y. counties 20 to 30 ft.
above base of Marcellus.

Agua sandstone member (of Santos shale).
Miocene (lower) : California (Temblor Range).
L. M. Clark and A. Clark, 1935 (A. A. P. G. Bull, vol. 19, No. I, p. 137). A ss.
memb. in upper part of Santos sh., that is traceable from vicinity of Carneros
Creek to mouth of Cedar Canyon, several mi. farther NW., and in places reaches
thickness of 300+ ft., is here referred to as "Agua ss." It contains Vaqueros
fossils at several localities.

Aguaeate series.
Age (?): Costa Rica.
J. Romanes, 1912 (Geol. Soc. London Quart. Jour., vol. 69, p. 122).

Aguadulce formation.
Pleistocene : Panama.
0. H. Hershey, 1901 (Calif. Univ. Hept. Geol. Bull., vol. 2, p. 258).

Agua Fria.

Probably lower Mesozoic: Sierra Nevada, California.

N. L. Taliaferro, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 149). Aywa Pria
slates, Iss,, cherts, and tails, 2,000+ ft. thick. Top fm. of Tuolumne group
(probably lower Mesozoic) on Merced River and southward into Indian Gulch
quad.

Aguas Buenas limestone.
Cretaceous (?) : Puerto Rico.
D. R. Semmes, 1919 (N. Y. Acad. Sci., Scientihe survey of Porto Rico and Virgin
Islands, vol. 1, p. 64).

Agueguexquite formation.
Miocene : Vera Cruz, Mexico.
H. E. Thalmann, 1935 (Geol. Soc. Am. Proc. 1934, p. 116).

Aguja formation.

Upper Cretaceous (Gulf series) : Western Texas (Brewster County).

W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 271, 505). Ayafa fm.—When
in 1907 Dr. Udden described his "Rattlesnake" fm., the name had already been
used for a fm. in Oreg. Pliocene. Accordingly the name Apu/a is here substituted
for Udden's name. Type loc. is Sierra Aguja (Needle Peak), in the Cat in front
of Santa Helena fault scarp, 6 mi. S. of Terlingua, Brewster Go. The slopes and
surrounding flats contain a practically complete section of the beds, overlain by
Tornillo clay, and situated close to Udden's original type loc. [Distribution and
fossils discussed.] Upper part of fm. is of Navarro age and lower part of Taylor
age.

Abhtell diorite.
Carboniferous: Southeastern Alaska (central Copper River region).

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

Aibonito conglomerate.
Cretaceous : Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. Scl. Annals, vol. 26, p. 61).
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fAiken beds.

Pliocene (?) and Upper Cretaceous: Western South Carolina (Aiken
County).

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

Ainoni volcanics.

Pleistocene (late) : Hawaii (Oahu Island).

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

Ainslie sandstone.
Carboniferous (Mississippian) : Nova Scotia.
P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Sei. Jour., vol. 17, p. 324).

Ainsworth formation.

Ainsworth series.
Paleozoic: British Columbia.
S. J. Schoheld, 1919 (Canada Geol. Surv. Summ. Rept. 1919, pt. B, p. 60); 1920
(Canada Geol. Surv. Mem. 117, p. 11). Ainsworth fm. included in Ainsworth
series.

Ainsworth formation.

Upper Cretaceous: Southwestern South Dakota and northwestern Nebraska.

F. Ward, 1922 (S. Dak. Geol. and Nat. Hist. Surv. Bull. 11). The Pierre of SE.
part of Pennington Co. and SW. part of Jackson Co., S. Dak., includes at top 35
ft. of thin bedded sandy sh., of predominantly yellow brown color but variegated
with browner and purpier colors in upper part. These beds are called Interior
phase of Pierre. The fossils warrant placing them in Pierre, although in held they
were called Foe HiHs. If accepted as Pierre the strong color contrast and sandier
texture require explanation. The Nebr. Surv. has calied these beds "Rusty memb."
of Pierre (E. F. Schram, personal communication). They grade into underlying
Pierre.

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

Air Point granite.

Pre-Cambrian: Southwestern Virginia (Roanoke County region).

A. 1. Jonas, 1933 (Geol. Soc. Am. Bull,, prel. list of titles and abstracts, vol. 44,
pp- 29-30). Air Point yranite.—Pink, orthoclase-microcline granite that intrudes
granodiorite in Virginia Blue Ridge region. Is pre-Camb., as Lower Camb, sedi-
ments contain fragments of it.

A. 8. Furcron, 1934 (Jour. Geol, vol. 42, pp. 407-410). Air Point yranite was
named by Jonas, from Air Point on Bent Mtn, Roanoke Co. Is widespread in
Park area. Is probably youngest intrusive in dist., except some dikes, and is
believed to be younger than Old Rag granite.

Aitkin formation.

Pre-Cambrian (upper Hurouian) : Central Minnesota (Aitkin, Crow Wing,
and Cass Counties).

C. Zapffe, 1930 (Lake Superior Min. Inst. Proc., vol. 28, pp. 101-106). The Upper
Huronian (Cuyuna series) of Cuyuna dist, is lithologically divided into 3 con-
formable fms. (descending) Crow Wing fm., Aitkin fm., and basal cgl. The
Aitkin fim. consists of gray slates and phyllites. It contains some iron carbonate,
but extensive iron-bearing lenses are virtually lacking, and volcanics are absent.
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It is nonmagnetic. It underlies large area in N. and E. parts of Aitkin Co.,
and extends into Crow Wing and Cass Counties.
tA.jax quartzite.

Middle Cambrian: Southeastern Arizona (Tombstone district).

J. A. Church, 1903 (Am. Inst. Min. Engrs. Trans., voi. 33, pp. 3-37). Afaz
500 ft. thick, overiies [?] Randolph Is. and underlies Emerald Is.

F. L. Ransome, 1920 (U. S. G. S. Buli. 710D). "Ajax" qtzite of Church is Boisa
qtzite.

Ajax limestone.

Lower Ordovician: Central northern Utah (Tintic district).

G. F. Loughlin, 1919 (U. S. G. S. P. P. 107). Ajaz is—In descending order:
(1) Dark bluish gray cherty mag. Is., upper part calc., 440+ ft.; (2) Emerald
dol. memb. (30 to 40 ft. of cream white dol.); (3) dark-gray clouded dol.
or highly mag. Is., partly cross-bedded and in part consisting of thin conglomeratic
beds, also many thin lenses and nodules of light-gray chert, with qtzite and Is. cgl.
at base, 90 ft. Grades into overlying Opohonga Is. and uncon. overlies Opex dol.

Ajibik quartzite.

Pre-Cambrian (middle Huronian) : Northwestern Michigan (Marquette
district).

C. R. Van Hise and W. S. Bayley, 1895 (II. S. G. S. 15th Ann. Rept., pp. 540+).
AjIMA gfaite—Has two main areas: A western one in which it rests upon
Arehean, and an eastern one in which it rests on Wewe si. Where it rests
on Arechean the basai part is a cgl. or recomposed rock, the material of which
is derived mainly from immediately subjacent fm. These basal egls., slates, and
graywackes quickiy grade up into qtzite. Where the Ajibik rests on Wewe si.
there is usually an intermediate phase or interstratification of the two. In one
exceptional locality (in sec. 6, T. 47 N.,, R. 25 W.) the basal memb. of the
qtzite is a cgl. inters {ratified with si., the fragments of the cgl. being mainly
from Wewe si. Central part of fm. in its ordinary phases is a rather pure,
typical, vitreous qtzite. In some places this qtzite becomes conglomeratic and
bears small pebbles of white quartz or red jasper. In other places it is inter-
stratiBed with belts of mica si. or graywacke. Thickness of fm. 700 to 900 ft.
Conformably underlies Siamo si. Typical exposures on Ajibik Hills, NE. of Palmer.

Akins shale member.

Pennsylvanian: Central eastern Oklahoma.

J. A. Taft, 1905 (U. 8. G. S. Tahlequah folio, No. 122). ARwis sA. rnernh.—Chiedy
blue and black clay sh., with thin sss. Thickness 175 ft. Top memb. of Winslow fm.

C. W. Wilson, Jr., 1935 (A. A. P. G. Bull, vol. 19, No. 4, p. 503). The Atoka,
Hartshorne, McAlester, and Savanna fms. and a part of Boggy sh. are directly
traceable into Winsiow fm. as heretofore mapped in Muskogee Co. [Wilson
identified the subdivisions enumerated above and did not use Win.slew /bn.]

T. A. Hendricks, C. H. Dane, and M. M. Knecbtel, 1936 (A. A. P. G. Buli, vol. 20,
No. 10, p. 1347). Wwtslow /bn. is now abandoned. Wilson has recognized in it
Atoka, Hartshorne, McAlester, Savanna, and Boggy fms.

It is still undet, to which of fms. into which (Winslow fm. is now
divided the Akins sh. memb. belongs. (H. D. Miser, personal com-
munication Feb. 1937.)

Named for Akins, Sequoyah Co.

Akron dolomite.

Silurian (Cayugan) : Western New York and Ontario.

A. W. Grabau, 1909 (Geol. Soc. Am. Bull.,, vol. 19, pp. 544, 550). RwHAead or AAroh
L.—Probably =Amherstburg bed of Mich, and Cobleskill of eastern N. Y. Name
derived from exposure in village of Akron, Erie Co., N. Y.

The equivalency of the Cobleskill and Akron was accepted by most
geologists, who continued to apply CoMesAAH to the dol. of western N. Y.
as well as of other parts of the State. C. A. Hartnagel, 1912 (N. Y.
State Hdb. 19, p. 57) stated: CoMe"AiM is. is absent along its line of
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outcrop across the State only in part of Albany Co.; in different parts
of State it rests on Bertie, Brayman, Rosendale, Decker Ferry, and
"Hudson River" fms. In 1917, however, G. H. Chadwick (Geol. Soc.
Am. Bull., vol. 28, pp. 173-174) revived A7crow doh for western N. Y.,
stating: "The correlation eastward of the Akron with the Cobleskill re-
mains to be worked out anew, but it is now believed to be substantially
correct." The Canada Geol. Survey appears to employ A7crom doh
for this fm. (See M. Y. Williams, 1919, Canada Geol. Surv. Mem. 111;
and Cole, 1925, Ontario Dept. Mines 34th Ann. Rept., vol. 34, pt. 2, p. 10),
while U. S. Geol. Survey designates it CoMe#A777, doh (See Niagara
folio, No. 190.) Grabau stated it is same as his Greenfield Is. (See
under Greew/te/d Za.)

II. L. Alling, 1928 (N. Y. State Mus. Bull. 275, p. 21), showed A7cron. as
younger than Cobleskill, and gave the sequence of beds given by
Chadwick: Akron, Williamsville, Scajaquada (=Cobleskill), Falkirk,
Oatka, but. stated : Position of Cobleskill is still a matter of doubt. G. II.
Chadwick, 1930 (Geol. Soc. Am. Bull., vol. 41, pp. 80-82), continued to use

ATcrou. doh

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 343-344). CoMes7c7TH Zs. is a
typical coral facies, and while it does not show the reef character it has the reef
species. To the dolomitic phase in Erie Co. the name AArou dot. has been applied.
The Akron doL is a little later faunal development than the Cobleskill. [Lists
characteristic species of Cobleskill dol., also of AAron plmse.]

tAlabama period.
Tertiary : United States.
J. 1). Dana, 1875 (Man. Geol.,, 2d ed., pp. 490-494, 509-510, 523). Time term to
include, in Ala., the Vicksburg, Jackson, Claiborne, and Buhrstone, also contemp.
deposits in other States. [He also used AZa&ama yroup.]

tAlabama.
Eocene (middle) : Alabama.
E. A. Smith, 1888 (Ala. Geol. Surv. Rept. Prog. 1884-88, geographic map of Ala.).
[On this map the name Alabama (CMhorwe) is applied to deposits underlying St.
Stephens Is. and overlying the Lignitic, and the deposits thus designated are
divided into Claiborne above and Buhrstone below.]

Replaced by Claiborne group.
Apparently named for exposures in Ala.

tAlabama white limestone.
Tertiary : Alabama.
T. L. Casey, 1902 (Phila. Acad. Nat. Sei. Proc., vol. 53, p. 513). White Is. exposed
on Tombigbee River near St. Stephens and on Alabama River near Claiborne. [Same
as fSt. Stephens Is. (Olig, and upper Eo.).J

Alachua formation.
Pliocene (lower) : Northern Florida.

W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 127-130, 157. 320). Aiac7iua clays.—De-
posits of clay containing bones of extinct mammalia. These clays occur in sinks,
gullies, and other depressions in Mio., Upper Eo., and later rocks of Fla., especially
on W. anticline in higher parts of Alachua Co., and along banks of many rivers and
streams. They appear in Alachua Co. to have been subjected to denudation after
deposition, so that only those parts protected by their depressed position in
cavities or gullies of harder rock remain undisturbed. The clay is bluish or grayish
and extremely tenacious, so that it is most difheuit to discover remains embedded
in it. Occurs in patches, usually in depressions, but occasionally in short ridges
whose lateral buttresses of limerock have disappeared through dissolving agency
of rain water and carbon dioxide. [Mentions many localities of its occurrence in
Alachua Co.]
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G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., p. 133).
AZacfu/a cZoy as here used includes "Peace Creek bone bed" of Dall, "which appears
to be a local phase of the fm. which may have been eroded and redeposited in its

present condition."

E. H. Seilards, 1914 (Fla. Geol. Surv. 6th Ann. Rept., pp. 161-162). AZac&na clay
and Di/w"eZlow fm. are merely different facies of a single fm., and D*wteZZow. should
not be used any longer.

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). AZao7n4% fm.
is here used to include "Dunnellon" fm., discarded by Seilards. The Alachua is a
residual deposit derived from Hawthorn fm. and containing Plio. fossils. It uncon.
overlies Ocala Is. or Tampa Is. and is overlain by loose wind-blown sand. The part
of fm. to which name AZac7ma was originally applied consists chiefly of clay,
accumulated in ponds or sinks, and at least 15 ft. thick. Great bulk of fm. that
Seilards called "Dunnellon" is chiefly compact white or gray sand, closely resembling
the sand in Hawthorn fm.. from which it no doubt is derived. Greater part of
Alachua fm. seems not to have been laid down under water. Seilards gives thick-
ness of "Dunnellon" fm. as 75 to 100 ft.

Named for its many exposures in Alachua Co.

Alameda formation.

Pleistocene: Western California (San Francisco region).

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio, No. 193). AZctmed# fm.—Yellow
sandy clay, of very uniform fine texture, which without much change in character
passes into beds that carry marine shells. Intercalated with these marine de-
posits are nonpersistent beds of gravel of fluviatile origin, the conditions indicating
delta formation alternating with marine or estuarine deposition. Thickness several
hundred ft. Uncon. underlies San Antonio fm. and uncon. overlies Campus fm.
Named for fact it is well developed at Alameda.

Alamito shale.
Pennsylvanian : New Mexico.

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

Alamitos zone.

A subsurface petroliferous zone, about 670 ft. thick, in Fernando group of
Long Beach held, Los Angeles Basin, southern Calif. Is lower than
Wilbur zone and higher than Brown zone. Includes Booth zone. Named
for discovery well Alamitos No. 1.

Alamo sandstone member (of Yegua formation).
Eocene (middle) : Northeastern Mexico (Tamaulipas).
W. G. Kane and G. B. Gierhart, 1935 (A. A. P. G. Bull, vol. 19, No. 9, pp. 1374,

Alamosa formation.

Late Pliocene or early Pleistocene: Central southern Colorado (San Luis
Valley).

C. E. Siebenthal, 1910 (Sci., n. s., vol. 31, p. 745; U. S. G. S. W. S. P. 240, p. 40).
AZamoa# fm.—Blue clays and interstratified sands; some gravel, and occasionally,
in depth, boulders. Thickness 725 to 1,250 ft. Of late Plio. or early Pleist. (pre-
glacial) age. Uncon. overlies Santa Fe fm. Occurs at foot of Conejos Range, at
foot of Blanca Peak, and at other places. Occupies bottom of San Luis Valley
proper. Named for Alamosa, Conejos Co., near center of valley.

fAlaqua phase.

Miocene (middle) : Northwestern Florida.

L. C. Johnson, 1893 (Sei., vol. 21, pp. 90-91). AZagim p&ase of ZIK) Jfio. is the Chesa-
peake. It overlies Euchee phase, and has larger shells than the Euchee. It is the
fm. of upper blulfs at Abes Spring, and is perfectly and largely developed on bluffs
of Yellow River from Ala. line to Milligen, Fla., the most northern of these beds
being the low shell landing at Oak Grove, 6 mi. S. of Ala. line.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 23

According to studies of Julia Gardner these beds are Shoal River fin., and
Johnson's Euchee phase is probably younger and belongs to Choctaw-
hatchee fm.

Named for Alaqua Creek, Walton Co.

Alaska Bench limestone.

Carboniferous (Pennsylvanian or Mississippian) : Central Montana (Big
Snowy Mountains).

0. W. Freeman, 1922 (Eng. and Min. Jour.-Press, vol. 113, No. 19, pp. 826-827).
AZasAxt Zs—Excessively hard, gray, fossiliferous Is. that weathers red.
Forms a series of hogbacks and sloping benches around Big Snowy Mtns. Well
exposed on top of Alaska Bench, E. of the Snowies, where it is 100 to 150 ft. thick,
and just below it are 300 ft. of white to red sss., interbedded with varicolored sh.,
here named TyZer ss. Is overlain by 100 ft. of nonfossiliferous black sh. usually
classified as part of Quadrant but which may in part belong to Ellis fm. [In his
generalized section of Quadrant fm. for central Mont., on p. 827, Freeman showed
100 ft. of gray sh. btw. Tyler ss. and Alaska Bench Is., and 100 ft. of black sh.
above Alaska Bench Is., all of which he included in the Quadrant.]

Alazau shale.
Tertiary : Mexico.
E. T. Dumble, 1912 (Sei., n.s., vol. 35, p. 907). [Assigned to Eo.]
Many others assigned this fm. to Eo.; but T. W. Vaughan (Geol. Soc. Am. Bull., vol.
35, p. 731, 1924) and C. Schuchert (Hist. geol. Antillean-Caribbean region, 1935,
p. 199) assigned it to Olig.

Albanian series.

A term proposed by C. [R.] Keyes to replace Albany Is. (Perm.) of north-
central Tex., "until it is made certain the Albany Is. and Vidrio Is. are
not one and the same fm." (See Pan-Am. Geol., vol. 57, pp. 350, 351, etc.,
1932, and vol. 59, pp. 144, 146, etc., 1933.)

Albany clay.
Pleistocene : Eastern New York and western Vermont.

E. Emmons, 1846 (N. Y. Nat. Hist.,, Agric., vol. 1, pp. 202-204). AZ&uyy cZay—At
Albany this Tert, clay is an important material for making brick, and is 10 to 20
ft. thick. In excavations at Albany a boulder is sometimes found in the clay, but
always near top. [He also described Lu&e C%ampZai% cZ&ys, and stated that the
Tert, of the valley of Hudson is continuous with that in the valley or basin of
the Champlain, and does not differ essentially from it.]

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

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

F. J. H. Merrill, 1903 (N .Y. State Mus. 21st Rept. State Geol., p. rl2). The so-called
AZbuty cZays are somewhat earlier in age than the typical marine clays of
Champlain Valley.

J. B. Woodworth, 1905 (N. Y. State Mus. Bull. 84, p. 220). The term "Albany
clays" was specifically applied to the glacial rock hours of Hudson Valley N. and S.
of Albany in 1846. Included in Hochelagan fm.

Has also been called "Lake Albany clays."
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Albany granite.
Late Devonian or late Carboniferous: Northern New Hampshire (White
Mountains in north part of Carroll County).
C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 545) and 1877 (Geol. N. IL,
pt. 2, pp. 143, etc.). Albany yranite.—Porphyritic granite spotted with rounded
feldspars. Has been called trachytic. Thickness 1,000 ft. Younger than Conway

granite and older than Chocorua granite.

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

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

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

fAlbany formation.
Permian : Northern Texas and southwestern Oklahoma.

E. T. Dumble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., pl. 3, p. Ixvii). Coleman-Albany
series.—Shales, clays, and Iss., barren of coal, overlying Waldrip-Cisco series and

underlying Wichita beds.

W. F. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 361-402). Albany din.—
Largely Iss. and shales, with some ss. at base. Thickness 1,180 ft. Overlies Cisco
beds and is overlain by Clear Fork beds. [See 1891 entry under' WicMtu fm.J

Well developed in vicinity of Albany, Shackelford Co., Tex.
Has for many years been considered same as Wichita fm., better established
name. See further explanation under Wicliita fm.

Albany black shales.
An abbreviated form of jVew Albany 3A. used by C. [R.] Keyes. (See Pan-

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

Albany conglomerate.
Pre-Cambrian: Michigan.
See Albany and Rostow cyl.

Albany conglomerate.

Lower Ordovician: Northeastern Vermont (Orleans County).

C. H. Richardson, 1929 (16th Rept. Vt. State Geol., pp. 107-110). Albany p7tase of
Jrasbwry cyl. is characterized by presence of Camb, marble, by porphyritic andesite
boulders more than a foot in diam., and by large well smoothed boulders of pure
quartz. The porphyritic andesite boulders are present in both Irasburg and

Albany.
C. II. Richardson and J. E. Maynard, 1933 (18th Rept. Vt. State Geol., p. 343). The
Jrasbnry, Albany and .Vor/7/prhl cyls, form base of Ord. in eastern Vt.

Albany porphyritic nordmarkite.
Devonian (?) : New Hampshire.
L. Kingsley, 1931 (Am. Jour. Sei., 5th, vol. 22, p. 143).

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

Aibany and Boston amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 25-27, 80, 81, 85, and
chart). Younger than Albany and Boston cgi. and older than Pewabic West

cgl.
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Belongs to Ashbed group. The mineralized part is the Albany and Boston
lode.
Named for occurrence in Albany and Boston mine, Houghton Co.

(-Albany and Boston conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 53-57, 61. 81, 84, 86 and
chart). Is cgl. No. 15 of Houghton Co., and=Allouez cgl. of Keweenaw Co.
Is same as Allouez cgl., of Central Mine group.
Named for occurrence in Albany and Boston mine, Houghton Co.

Albany and Boston How.
Includes Albany and Boston amygdaloid and underlying trap.

Albee formation.

Pre-Silurian (Upper Ordovician?) : Northwestern New Hampshire (Am-
monoosuc River region).

M. Biiiings, 1934 (Sei., Jan. 19, vol. 79, No. 2038, pp. 55-56). Albee qtzite.—
Qtzite and si., 4,000 ft. thick, underlying Ammonoosuc volcanics in Littieton and
Moosilauke quads. No fossiis, but are pre-Sil. and probably Upper Ord. [The
name appears to replace Lisbon qtzite of Ms Feb. 1933 paper in Am. Jour. Sei.,
Sth, vol. 25, No. 146, p. 149.]

M. Billings, 1934 (Am. Jour. Sei., 5th, vol. 28, Dec., pp. 413-415), mapped Albee fm.
(pre-Sil, Upper Ord. ?) at and around Albee Hill, Littleton quad, and other parts
of Littleton and Moosilauke quads.

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

Alberca sandstone member (of Yegua formation).

Eocene (middle) : Northeastern Mexico (Tamaulipas).

W. G. Kane and G. B. Gierhart, 1935 (A. A. P. G. Bull, vol. 19, No. 9, p. 1384).
Alberea ss.—Massive gray ss., 80 ft. thick, lying 904 ft. below top of Yegua fm.
and 559 ft. above base of the Yegua, in section from San Pedro de Roma on Mexi-
can side of Rio Grande from Roma [Starr Co.], Tex. Lies 132 ft. above Alamo
ss. memb. [Derivation of name not stated.]

Alberhill clay.
Eocene: Southern California (Riverside County).

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

P. H. Dudley, 1935 (Calif. Jour. Mines and Geol., vol. 31, No. 4, map, pp. 491, 505).
The Eo. Alberhill clays have recently been described in detail by J. C. Sutherland
(Caiif. State Div. Mines, State Min. Rept. 31, Calif. Jour. Mines and Geol., Jan.
1935). [On map Dudley assigns this clay to Eocene (Afortine™).]

Alberta shale.
Upper Cretaceous: Alberta.
C. S. Evans, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 27).

Later repts assign Albert# /m. to Upper and Lower Cret.

Albertan.
A name proposed by G. M. Dawson (Jour. Geol., vol. 3, 1895, pp. 507-511)
for the pre-Kansan drift of Canada. Probably corresponds to Nebraskan
drift of United States. Named for province of Alberta.

Albert Canyon division.
Pre-Cambrian: British Columbia.
R. A. Daly, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 170).
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Albertian series.

Name suggested by C. [R] Keyes (Pan.-Am. Geol., vol. 44, pp. 217, 218,

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

Albin shaie.

Upper Cambrian: Northeastern lowa.

[R.J Keyes, 1922 (Pan-Am. Geol.,, vol. 38, pp. 319, 326). Berkey (Am. Geol,
vol. 20, p. 373, 1897), in Minn., without defining either upper or lower limits,
proposed .Franconia w. for this part of Mid Cambric succession as exposed at
St. Croix Dalles. This name, after proper definition, might be retained were it
not for fact that it was long ago preoccupied for a fm. in N. H. It therefore
becomes invalid. Hence AIMn gitaies is substituted. Uncon. underlies Allamakee
dol. and uncon. overlies Dresbach ss. Named for fine exposures at Albin,

Albion gravel.

Pleistocene: Central northern Iowa.
8. W. Beyer, 1897 (Iowa Geol. Surv. vol. 7, pp. 210, 231). AlMou pracels.—Stratified

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

Albion schist member (of Westboro quartzite).

Pre-Cambrian : Eastern Rhode Island.
B. K. Emerson and J. K. Perry, 1907 (U. 8. G. 8. Bull. 311, pp. 8, 10-13, and map).

AlMou scMst memb. of Crafton (Westboro) qtaite—Quartz phyllite and fine-
grained micaceous quartz schist upon which village of Albion stands. Of light
gray color. Is a band down center of Grafton qtzite, which consists of two Hank-
ing bands of granuiar massive qtzite. The Oner grain and presence of considerable
beds of phyUite distinguish this memb. from rest of Grafton qtzite.

Albion sandstone.

Silurian (early) : Western New York and Ontario.
E. O. Ulrich, 1913 (12th Int. Geol. Cong., Canada, pp. 26, 27, 30, 36, 49). Atbiow

atape (also AfMon proap).—The need of a distinct formational name for upper
Medina having become apparent in preparation of Niagara folio in course of
publication by U. S. Geol. Survey, Dr. J. M. Clarke has cooperated by suggesting
Alhion. The fm. rests on lower Medina or Queenston. [This paper was in print
and distributed at Toronto on or before the Cong, convened, which was Aug. 7,
1913.]

In U. S. G. S. Niagara folio (No. 190)—a small part of the edition of which

was completed Aug. 17, 1913—the rocks btw. Queenston sh. and Clinton
fm. were designated Albion ss., of which Whirlpool ss. of Grabau con-
stituted basal memb., the top beds ("Grey band" of early repts.) being
named TAoroM ss. memb., the intervening beds consisting of red ss. and
red and gray shales. This is classification still employed by U. S.
Geol. Survey. Some geologists, however, have advocated abandoning
Albion and restricting J/ediua to this upper part of original Medina.
Others have recommended the use of Cataract /m. for lower 50 ft. of
the Albion, and restriction of Itediaa to the beds above the Cataract.
Others have recommended using Cataract fm. to include all beds included
in Albion ss. Others have recommended restricting Albion to beds btw.
Whirlpool ss. and Thorold ss. Others have recommended restricting
Albion to beds btw. base of the Thorold and top of Queenston sh. (See
fuller explanation under Atedina pronp, Cataract fm., TAorold ss. memb.,
and 33. )
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Albion moraine.
Pleistocene (Wisconsin stage) : Western New York. Shown on moraine
map (hg. 8) in U. S. G. S. Niagara folio (No. 190), p. 17. Named for
Albion, N. Y.

Albion Range group.
Pre-Cambrian : Central and southern Idaho.

A. L. Anderson, 1934 (Jour. Geol., vol. 42, No. 4, pp. 377-379). The strata invaded
by Cassia batholith are qtzites in lower part of the pre-Camb. AZbiou #roup
here substituted for HarWstm series® which is preoccupied. This group continues
southward into Raft River Range of NW. Utah and resembles a series of pre-
Camb. rocks in Wasatch Range, which Blackwelder has shown to underlie sss.,
cgls.,, and slates of late Algonkian age. Writer considers Albion Range group
to be of pre-Beltian age. The group consists mainly of metaqtzites with some
intercalated marbles and schist in its middle and upper parts. Lower part is
more than 4,000 ft. thick and consists mainly of medium to fine-grained pure
qtzite, completely recrystallized by dynamo metamorphism.

fAlbirupean formation.
Upper Cretaceous: Eastern Maryland and Virginia.

P. R. Uhler, 1888 (Am. Phil. Soc. Proc., vol. 25, p. 42 and map). A7birupeau fm.
here proposed for the great sandrock system lying uncon. beneath the greensand
Cret. Is more decidedly marine than underlying Baltimorean. Excellent sec-
tions on Severn River show nearly all members of Albirupean fm. Thickness
200 ft.

B. L. Miller, E. B. Mathews, A. B. Bibbins, and H. P. Little, 1917 (U. S. G. S.
Tolchester folio, No. 204, p. 6). The sands of Raritan fin. are in several places
indurated by iron oxide or silica. The best examples of such sss. are the White
Rocks near mouth of Patapsco River, which furnished Uhler with the name
"Albirupean" for this series of strata.

is derived from white, und a rock.

Albirupean black marl.
Upper Cretaceous: Maryland.

P. R. Uhler, 1901 (Md. Acad. Sei. Trans., n. s, vol. 1, btw. pp. 185 and 201).
AZbtrupcau bZac% marZ—A great marl bed which in many places forms summit of
Albirupean fm.

Alboroto quartz latite (also Alboroto group). (In Potosi volcanic series.)
Miocene: Southwestern Colorado.

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

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

E. S. Larsen, 1935 (U. S. G. S. Bull. 843), changed name to AZboroto Quart# Zatite,
and stated (p. 80) that the fm. is confined to N. and E. hanks of Alboroto dome.

Albright limestone. (In Conemaugh formation.)

Pennsylvanian: Northeastern West Virginia and western Maryland.

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Preston Co., p. 140).
AZbm"Z Za—Dark gray Is. 2 ft. thick. Underlies Bakerstown (Bartoni?)) coal
and rests on 5 to 20 ft. of fire clay sh. that overlies Pine Creek Is. Occurs at
Albright, Preston Co., W. Va.

Md. Geol. Surv. (vol. 11, 1922) applied AZbrty7tt Zs. in Md. to a younger Is., under-
lying the fire clay beneath "Upper Bakerstown (Maynardier) coal," and lying a
short distance above "Lower Bakerstown (Thomas) coal."
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Albuquerquan series.

A term introduced by C. [RJ Keyes to designate part of the pre-Camb.
rocks of N. Mex., "exposed to the extent of more than 2,000 ft. in the
Tijeras Canyon, E. of Albuquerque." (See his Conspectus of geol. fms.
of N. Mex., 1915, p. 4.)

Aibuquerque marl.

Tertiary (late) : Central northern New Mexico (Albuquerque region).

C. L. Herrick, 1898. [See Ist entry under Rio Crtrnde series. As here used applied
to upper 6 ft. of so-called Albuquerque series.]

A. B. Reagan, 1903 (Am. Geol., vol. 31, p. 86). In Rio Grande embayment the Plio.
marls will be called ARmyuerqaec marls. In Jemez region they are called demea
marly. They are a continuation of Santa Fe marls of Cope. At Albuquerque they
are 350 ft. thick ; in Jemez region 100 to 250 ft. They are older than Placita marl
(Pleist.), and rest on a series of alternating softer and harder calc. sss. and cgls.,
of white to deep green colors.

Albuquerque series.
See under Rio Gromde series, Tert.

Alcona moraine.
Pleistocene (Wisconsin stage) : Eastern Michigan (Alcona Co.). (See
Mich. Geol. Surv. Pub. 11, 1912))

Aicova limestone member (of Chugwater formation).
Triassic (?) : Central Wyoming (Natrona County).
W. T. Lee, 1927 (U. S. G. S. P. P. 149, pp. 14, etc.) Alcova Is. memt). of C7u%water
—Name here proposed for 8-ft. bed of marine Is. lying 335 ft. below top of
Chugwater fm. at Alcova. It is hard, resistant, purplish Is., which outcrops in
conspicuous ledges. Was noted at all localities examined in Big Horn Basin. Lies
420 ft. below top of "Red Beds" at Thermopolis and 345 ft. below top near Rawlins.
At W. end of Casper Mtn it is only 73 ft. below top of Chugwater. Occurs
throughout Casper Range but not observed E. of this range nor 8E. of Freezeout
Hills. Is probably Lower Triassic

Aicyone trachyte.

Tertiary (middle or late) : Northwestern Arizona (Oatman district).

F. L. Ransome, 1923 (U. S. G. 8. Bull. 743). Aleyove trachyte—Gray vitrophyre
where moderately fresh, but much of rock is altered and mottled greenish gray.
Mainly Hows, but probably some green, porphyritic varieties are intrusive. Thick-
ness estimated at 2,800 ft., but may not be more than 1,000 ft. Locally separated
from overlying Esperanza trachyte by 100 to 150 ft. of sandy beds. Rests in places
on 200 ft. of coarse-grained breccia. Named for Alcyone mine.

Alden limestone.

Mississippian : Central northern Iowa.

F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, pp. 52, 92, 99). AMea la—Light-
gray, thin-bedded, slightly oolitic Is., 30 ft. thick. Overlies lowa Falls dot., with
evidence of discon. Fossils poorly preserved, and exact age open to question.
Tentatively referred to top of Kinderhook.

See Gilmore City is.

Named for exposures in S. bank of Iowa River, just below wagon bridge at

town of Alden, Hardin Co.

Alden limestone.
Ordovician: Southern Oklahoma (Arbuckle and Wichita Mountains).
C. E. Decker, 1933 (Tulsa Geol. 'Soc. Digest, pp. 55-57). [See this entry under
yroMp, which is only recorded use of this name.]

Alden moraine.
Fleistocene (Wisconsin stage) : Northern Wiscottswt.
R. T. Chamberlin. 1905 (Jour. Geol., vol. 13, p. 242). The oldest of the three terminal
moraines in St. Croix Dalles quad. Named for occurrence in Alden Twp, Wis.
[Local and not same as Alden moraine of N. Y.I
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Alden moraine.
Pleistocene (Wisconsin stage) : Western yew Yor7c. Shown on moraine
map (fig. 8) in U. S. G. S. Niagara folio (No. 190), p. 17. Named for
Alden, Erie Co., N. Y.

Alderson limestone. (In Greenbrier limestone.)

Mississippian: Eastern West Virginia and southwestern Virginia (Giles
County).

D. B. Reger, 1926 (W. Va. Geol. Surr. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 449, 462, 699). AMerson Is—Usually a dark-gray calc, fm., weathering
almost dirty yellow, 75 to 325 ft. thick, with abundant marine fossils and plants
in chalky beds above middle. Top memb. of Greenbrier series [Is.]. Overlies
Greenville sh. and underlies Lillydale sh. Type loc. on road toward Wolf Creek,
% ml. S. of Alderson, Monroe Co., W. Va. Also observed in Summers Co., W. Va.,
and in Giles Co., Va. Can be traced NE. to Tucker Co., W. Va. Southward it
corresponds to Glen Dean Is. and Golconda sh.

tAldrich limestone.

Upper or Middle Cambrian: Central Alabama.

H. McCalley, 1897 (Ala. Geol. Surv. Rept. on Coosa Valley, Ala., pp. 41-42 and
several later pp.). AMricli Is—Siliceous blue Iss. and dolomites, 250 to 500 ft.
thick, underlying Montevallo shales and sss. and overlying Weisner (Chilhowee)
sss. and cgls. These Iss. are typical near Aldrich, where they are 500 ft. thick.
Are present in Shelby, Talladega, Calhoun, Cherokee, Cleburne, and Coosa Coun-
ties. Same as Beaver Is. of Hayes. [In Co. descriptions in this rept the Is. is
called Aldrich. (Bearer) Is.]

In several subsequent repts of Ala. Geol. Surv. (E. A. Smith and H. McCal-
ley, Ala. Geol. Surv. Bull. 9, 1904 E. A. Smith, Ala. Geol. Surv. Undergd
Water Res. Ala., 1907; W. B. Phillips, Ala. Geol. Surv., Iron making in
Ala., 1912; and W. F. Prouty, Ala. Geol. Surv. Bull. 18, 1916) AWrick Is.
was applied to Is. underlying tMontevallo sh. and ss. and overlying Weis-
ner ss. or qtzite. Later work by C. Butts led to discovery that the Is. at
Aldrich is Conasauga Is., and that it owrMes Rome (tMontevallo) fm., in-
stead of underlies it ; but elsewhere in Ala. and in NW. Ga. there is a Is.
underlying Rome fm. and overlying Weisner qtzite that has proved to be
the S. extension of Shady dol. of Tenn., and is now called by that name.
The name CowMCM"a. is. has priority over Aldrich Is., and latter name, as
defined, having been misapplied, it has been discarded by U. S. Geol.
Survey and Ala. Geol. Survey. (See C. Butts, 1926, Ala. Geol. Surv. Spec.

Rept. No. 14, 1926, p. 51.)

Aldridge formation.
Pre-Cambrian: British Columbia.
S. J. SchoHeld, 1912 (The geology of East Kootenay, B. C.; Abstract of thesis, Mass.
Inst. Tech., p. 3). Included In Purcell series.

Aldridge conglomerate.
Pre-Cambrian: British Columbia.
C. W. Drysdale, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. 59).

Alexandria syenite.
Pre-Cambrian: Northeastern New York (Alexandria Bay quadrangle).
H. P. Cushing et al., 1910 (N. Y. State Mus. Bull. 145, pp. 10, 39, map). Alexan-
dria syenite Is early pre-Cambric but younger than Laurentian gneiss. Named
for Alexandria Twp, W. and N. of Redwood.

Alexandria type.
Name applied by A. F. Buddington (N. Y. State Mus. Bull. 281, pp. 52-104,
1929) to a nonporphyritic granite intrusive into Grenville series of NW.
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Adirondacks, which was called Alexandria hatAoMtA o/ Lawentian- gran-
Re by Cushing, and on Canadian side was referred to as AMlorytown
granite by J. F. Wright (Geol. Surv. Canada Mem. 134, pp. 1-63, 1923).
Derivation of name not stated. Age relations to porphyritic Hermon
type of granite not determined.

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

geologists.

Alexandrian series.

Silurian: Mississippi Valley.

T. E. Savage, 1908 (Ill. Geol. Surv. Bull. 8 p. 110). Alexandrian.—Time term to
include Cape Girardeau Is. (40 ft. thick) and overlying beds containing DalmanMes
donne and WAt/leMeHa MHinysana. Thickness 44 ft. in Alexander Co., Il
Uncon. underlies Clinton. Since there seems lo be no direct time equiv. of these
beds in the Ord. or Sil. as generally defined the horizons are classed as Middle
Sil. strata that more or less completely bridge the lost interval btw. the Cincin-
natian and the Clinton. The term to have same rank as CincinnaMaA

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

Alfred shale.

Upper Devonian: Western New York (Allegany County).

E. R. Eller, 1935 (Carnegie Mus. Annals, vol. 24, serial No. 164, art. 8, pp. 263-
264). Alfred sA—At Alfred Station consists of 2 beds, a layer of sh., about 5 ft.
thick, very Hne-grained, containing a large and diversihed fauna of "Chemung"
age, overlain by 40 ft. of barren siliceous sh., formerly used by nearby ceramic
plants. Alfred sh. is overlain by 6 ft. of heavy calc, ss., which G. H. Chadwick
(personal communication) considers to be top of Rushford ss. of Canadaway group.
Search was made at outcrops where the ss. and sh. should have been found, but
all attempts to trace these beds there [into Rushford sss?] have been unsuccessful.
Possibly these rocks have changed in their lithological and paleontological charac-
ters or are only lentils which have not wide distribution. The fauna is limited
to about 6 inches of the lower hne-grained sh.

Alger formation.

Silurian (Niagaran) : East-central Kentucky and southwestern Ohio.

A. F. Foerste, 1905 (Ky. Geol. Surv. Bull. 6, p. 145) and 1906 (Ky. Geol. Surv. Bull.
7, pp. 27, 61). Alger fm—Upper fm. of Crab Orchard div. (lower part of
Niagaran div.) of east-central K. Essentially clay. Includes following mem-
bers : Estill clay at top, Waco Is. in middle, and Lulbegrud clay at base ; also Flades
clay, the equiv. of Estill clay and Waco Is. Overlain uncon. by Dev. Is. and
underlain by Indian Fields fm. of Crab Orchard div.

The name Alger #7t. was subsequently applied by some Ohio geologists to
beds underlying West Union Is. and overlying Brassheld Is., also to beds
underlying West Union Is. and overlying Dayton Is.

A. F. Foerste, 1935 (Denison Univ. Bull. Jour. Sei Lab., vol. 30, pp. 127—140). In
earlier studies Alger clay was used in Lewis, Adams, and Highland Counties to
include not only the unfossiliferous clay shales overlying Dayton Is., but a higher
series of similar clay shales interbedded with thin indurated shales, and which, on
close search, frequently reveal distinct imprints of fossils belonging to JfastigoholMna
typas fauna, which is at present unknown anywhere S. of Lewis Co. The name
JH!)0It sA was proposed in 1931 for these upper shales, and Alger clay sA was
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restricted to underlying unfossiliferous clay sli. Transition from Alger into
Ribolt is not abrupt, and it is assumed that greater part if not all of Alger is
also of upper Clinton age. [On p. 140 he says: No distinct line of separation has
been observed btw. the Alger and Ribolt; therefore, since the Ribolt is known
to be of upper Clinton age, the Alger also is referred to upper Clinton.] In
Bath Co. rests on Oldham Is.; in Lewis Co. it underlies Ribolt sh. and rests on
Dayton Is. Named for Alger, a station on R. R. btw. Panola and Irvine, about 1
mi. E. of Estill-Madison Co. line. Seems possible to trace Alyer clay of southern
Ohio into the clay at top of the Osgood of SE. Ind., but paleontologically this
does not seem possible.

Algoma sand.
Pleistocene: Ontario.

W. E. Logan, 1863 (Canada Geol. Surv. Repts. 1843-63, pp. 887, 907-909). Alpoma
sand.—Yellow sand overlying Saugeen and Erie clays in part of country to N.
of Lake Huron and btw. Georgian Bay and Ottawa River. Most largely developed
along principal rivers of the dist. Much of region covered by it lies within dist,
of Algoma, hence name. No fossils found. Relation to fossiliferous sands farther
down the Ottawa, also to Artemisia gravel, is uncertain. [In table on p. 887 it
is placed above Artemisia gravel.]

Algomah amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.
Name locaHy in use many years. Used by B. S. Butler in U. S. G. S. P. P.
144, 1929. Younger Ilian cgi. No. 8§ (Bohemia cgl.). Belongs in Central
Mine group, at or near horizon of Evergreen amygdaloid. The mineral-
ized part is the Algomah lode.
Named for occurrence at Algomah mine, Ontonagon Co.

Algomah How.
Includes Algomah amygdaloid and underlying trap.

Algoman revolution.

Term applied by A. C. Lawson to a pre-Camb. epoch of granitic intrusion
which he considered to have immediately preceded the formation of the
fAnimikie rocks, but which some other geologists place at a lower horizon
in the Huronian series, and which still other geologists regard as Lauren-
tiam (See U. S. G. S. Bull. 769, pp. 123-124). C. K. Leith, R. J. Lund,
and A. Leith, 1935 (U. S. G. S. P. P. 184), placed it below lower Huronian
and above Knife Lake series (tentatively classiSed as pre-Huronian and
post-Laurentian, but which may eventually prove to be lower Huronian).

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

Algomian revolution.
Same as Algoman revolution.

Algomic period.

C. [RJ Keyes, 1914 (Iowa Acad. Sei. Proc., vol. 21, p. 201). Latest period of
Archeozoic .era in Lake Superior region. Includes Soultan qtzites below, and
unnamed lavas and granites above, separated by an erosion interval.

C. [R.] Keyes, 1917 (Iowa Acad. Sei. Proc., vol. 24, p. 56). [Aiyomtic shown as
older than Animikie, younger than his Soultan qtzites, and as including "Shu.swap
granites of Cordilleran region and Killarney granites of Interior region."]

151627°—38----- 3
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fAlgonkian period (or system).

A term that was for many years applied to the time (and the rocks) imme-
diately preceding the Camb, period and succeeding the fArchean period,
but which is no longer used by U. S. Geol. Survey, except in sense
of a rock type, as AZyomWaw type, the meaning of which is "less highly
metamorphosed than Archean type." For definition of "Algonkian period
(or system)" see U. S. G. S. Bull. 769, pp. 103*127.

Algonquin.
Name applied to a glacial lake of Pleist. age in Great Lakes region. (See
U. S. G. S. Mon. 53, 1915, p. 469.) Also to a Pleist. clay in Ontario.
(See Ont. Bur. Mines Ann. Rept., vol. 18, pt. 1, 1909, p. 297.)

Aliamanu tuff.
Pleistocene (late) : Hawaii (Oahu Island).
H. T. Stearns. 1935 (Geol. and Gd. Water Res. Island of Oahu, Hawaii: Div.
Hydrog. Bull. 1). AMomauu Included in lower part of Honolulu volcanic
series 1q. v.J. Exposed near Aliamanu Crater, from which it was erupted.

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

Alibates dolomite lentil (of Quartermaster formation).

Permian: Panhandle of Texas.

C. N. Gould, 1907 (U. S. G. S. W. S. P. 191, pp. 17-20). Alibates <M. lentil,
Massive white doi. more or less dinty, usually in two ledges, the lower one 8 ft.
thick and upper'one 2 ft. thick, separated by 4 or more ft. of red clay. Total
thickness 15 ft. Local lentil in Quartermaster fm., near top. Separated from
underlying Saddlehorse gyp. lentil by 50 to 60 ft. of red sh. with white bands
and ledges of soft ss.

C. N. Gould and F. E. Lewis, 1926 (Okia. Geoi. Surv. Cire. 13, pp. 8-25). Alibates
do!, is approx. =Day Creek dol. and we recommend "Alibates" be dropped.

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

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

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

Named for Alibates Creek, Potter Co.

Alkali formation.
Recent: Central southern Oregon.

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. & pp. 207-214).
AlAali far—Salt incrustations, | inch to 15 ft. thick, occurring as calderas and
mounds. Type loc. Alkali Lake and Alvord Basin, Lake Co.

Alkali Creek.
Name applied by W. Granger (Am. Mus. Nat. Hist. Bull,, vol. 28, 1910,

pp. 244, etc.) to very fossiliferous red stratum in midst of Wind River
fm. along Alkali Creek near Lost Cabin, NE. corner of Fremont Co., Wyo.

Allamakee dolomite.

Upper Cambrian : Northeastern lowa.

C. [R.1 Keyes, 1922 (Pan-Am. Geol.,, vol. 38, pp. 319-326). In proposing AdamaAee
for nether dol. of Cambric succession in Upper Mississippi valley it is with full
cognizance of fact that for many years the fm. to which it is applied has been
widely known as St. Lawrewee is. Latter designation is clearly a misnomer.
[Keyes correlates typical St. Lawrence with Oneota | Aliamakee dol. seems to
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haie as yet no recognizable représentative in Minn. It uncon. underlies Waukon
ss., and uncon. overlies Albin shales. Is older than St. Lawrence of Minn.

Probably named for exposures in Allamakee Co.

Allegany oil sand.
Drillers' term for an oil sand in Allegany Co., N. Y., which according to
J. F. Carll, 1886 (2d Pa. Geol. Surv. Ann. Rept. 1885, chart opp. p. 4),
lies about 50 ft. higher than Cherry Grove oil sand (of probable
Chemung age), and according to C. A. Ashburner, 1888 (Am. Inst. Min.
Engrs. Trans., vol. 16, chart opp. p. 958), lies 100 ft. below Cherry
Grove oil sand.

Allegany drift.

A name applied by R. M. Deeley, 1913 (Geol. Mag. London, n. s., dec. 5,
vol. 10, table opp. p. 14), to an old drift sheet in No. Am. Probably
refers to the drift W. of Allegheny River in NW. Pa., which is now
regarded by F. Leverett as probably of Illinoian age.

Allegany Park parvafacies.
Devonian or Carboniferous: Southwestern New York.
K. E. Caster, 1934 (Bulis. Am. Pal, vol. 21, No. 71, p. 28). The parvafacies of
Big Bend magnafacies, which falls within boundaries of Venango stage and which
is therefore coeval with Cattaraugus parvafacies of Smethport magnafacies, is
herein termed AHeyfmy PcrA pammfacies, for development in New York State
Park of this name, S. of Salamanca, N. Y.

Allegheny formation.

Pennsylvanian: Pennsylvania, eastern Ohio, West Virginia, and western
Maryland and Virginia.

H. D. Rogers, 1840 (Pa. Geol. Surv. 4th Ann. Rept. p. 150). AHeyAemy series
(Lower Coai IMeaswes).—Developed in vailey of Allegheny River. Underlies
Monongahela series, the bdy btw. the two series being marked by final outcrop
of the shales exposed just above Ohio River at Pittsburg, and overlies fm. XII
(coarse, massive white ss., about 100 ft. thick, which constitutes bottom of
productive coal measures, and which appears to include at base the ss. on
Tionesta Creek [Homewood ss. memb. of Pottsville fm.]. [The above definition
includes Allegheny and Conemaugh fims. of present nomenclature.]

J. J. Stevenson, 1873 (Am. Phi). Soc. Trans., vol. 15, n. s, p. 16). Lower Coai
Group (AHeyAemy River series).—Extends from the great cgl. [Pottsville fm.]
(350« ft. thick) up to Mahoning ss. [This definition accords with current
definition of AHepAeny fm., the shorter name.]

The present Pa. Geol. Survey classifies the Allegheny as a yrowp; the

U. S. Geol. Survey classifies it as a fm.

fAUegheny group.
Mississippian : Pennsylvania.

A. Sherwood, 1878 (Pa. Geol. Surv. Rept. G, pp. 11-42). Vespertine or tipper (WMte)
CotsAiH fm., consisting chiefly of gray ss., underlies Umbral (chiefly red shales) and
overlies Lower (Red) Catskill group. The Catskill and Chemung are names well
chosen. This is not quite the case with the Vespertine, unless we adopt the whole
nomenclature of Rogers. As these rocks constitute the mass of the Allegheny
Mtns I think the name AMeplteny prowp would be more appropriate.

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

Allegheny sand.

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

Allegheny system.
A term applied by F. Platt (2d Pa. Geol. Surv. Rept. L, 1876) to Allegheny
fm. of present nomenclature.

~Allegheny River series.
See J. J. Stevenson, 1873, under AMey7iewy /M. Same as Allegheny fm., the
shorter name.

fAllegheny River coal series.

Pennsylvanian and Mississippian: Pennsylvania and northern West
Virginia.

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. IT, p. XXIII). Allegheny River cool
series includes all beds btw. top of Lower Barren Measures [Conemaugh fm.] and
base of Pocono ss. Rests on Catskill ss. Underlies Upper Productive Coal Measures
[Monongahela fm.].

Allegrippis sandstone member (of Chemung formation).
Upper Devonian: Central Pennsylvania (Huntingdon County).

1. C. White, 1885 (2d Pa. Geol. Surv. Rept. Tg, pp. 99-100). AHegrippws cyl.—White
quartz pebbles in matrix of grayish white sand. Thickness 5 to 10 ft. Forms Alle-
grippus [Allegrippis] Ridge, Huntingdon Co. Overlain by olive shales and thin ss.,
and underlain by 450 ft. of shales, all belonging to Chemung fm.

C. Butts (U. S. G. 8. Hollidaysburg-Huntingdon folio, No. 227, in press). Allegrippis
sa. memb. of Chemnny fm.—Three sss. separated by sh. Thickness 100 ft. Lies
1,400 ft. above Piney Ridge ss. memb. of Chemung, and a considerable distance
below Saxton cgl. memb. of Chemung.

fAllen limestone member.

Pennsylvanian: Southeastern Kansas.

G. 1. Adams, 1904 (U. 8. G. S. Bull. 238, p. 20). Allen Is—Ls., 10 to 25 ft. thick,
underlying Vilas sh. and overlying Concreto [Lane] sh.

Same as Plattsburg Is. according to H. Hinds and F. C. Greene (1915) and
N. D. Newell (1935). Discarded by U. S. G. S. in 1912. Discarded by
R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22).

Named for Allen, Lyon Co.

Allendale sand.
A subsurface sand in Chester group (Miss.) of Wabash Co., SE. Ill.

Allens Creek facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol., Pub. 98, pp.
76, 249, etc., 1931) to a lithologic development of his Edwardsville fm.
(early Miss.) in a part of southern Ind.

Allensville member.

Mississippian: Central and southern Ohio.

J. E. Hyde, 1912 (History of Fairfield Co., p. 211) and 1915 (Jour. Geol, vol. 23,
pp. 656, 657, 764, 771, 775-778). AHensviHe memb.—Chiedy very coarse, rather
loose, reddish sands, 0 to 39 ft. thick, uniformly bedded, with some interbedded
fine-grained sands and in one place 4 to 8 ft. of fossiliferous sh. Middle memb. of
Logan fm. Underlain by Byer memb. of Logan fm. and overlain by Vinton memb.
Traced from Newark to Ohio River. Lowest occurrence of coarse beds adopted
as base of memb. Is=cgl. II of Prosser.

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

Named for exposures at Allensville, Vinton Co.
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Allentown limestone.

Upper Cambrian: Eastern Pennsylvania (Lehigh Valley district).

E. T. Wherry, 1909 (Sei., n. s., vol. 30, p. 416). AHentown Is—White to gray, dolo-
mitic Is., largely oolitic ; 2,000 ft. thick. Full of Cryptozoon. Underlies Coplay Is.
and overlies Leithsville fm. Assigned to Upper Camb.

Is a part of Conococheague Is.

Named for exposures along Lehigh and Jordan Creeks in vicinity of
Allentown.

Allison formation.
Upper Cretaceous: Alberta, Canada.

J. D. MacKenzie, 1914 (Canada Geol. Surv. Summ, Rept. 1912, p. 239). AHisott
(Redy River) fm., Cret., Alberta.

Allison barren member (of Mesaverde formation). (Also Allison member.)

Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Basin).

J. D. Sears, 1925 (U. S. G. S. Bull. 767). Adison barren memb.—Light-gray to white
lenticular ss., light-gray clay sh., and thin irregular coal beds, but none of com-
mercial importance. Thickness 800+ ft. Top memb. of Mesaverde fm. in Gallup-
Zuni Basin. Overlies Gibson coal memb. and uncon. underlies Tert, deposits.
Well exposed near village of Allison, McKinley Co.

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

Allison Creek sandstone.
Cretaceous . Alberta.
W. W. Leach, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 198).

Alloa rhyolite.
Pre-Cambrian:  South-central Wisconsin (Baraboo district).
J. T. Stark, 1932 (Jour. Geol., vol. 40, No. 2, pp. 120, 121, 126). AHoa r7n/oMte.—
Flow rhyolite and breccia near Alloa, on SE. dank of syncline in sec. 3, T. 11 N,
R. 8 E. Is exposed on both sides of an elliptical mound on Shanks farm, just
EE. of United Presbyterian Church, Caledonia TWp. Assigned to pre-middle
uronian.

Allouez conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.
A. R. Marvine, 1873 (Mich. Geol. Surv., vol. 1, pt. 2, pp. 53-57, 60, and chart). Is
cgl. No. 15 of Keweenaw Co., and same as Albany and Boston egl. of Houghton
Co. Is 15 to 20 ft. thick at Central and Allouez mines.
Belongs to Central Mine group. The mineralized part is Allouez lode.
Named for occurrence in Allouez mine, Houghton Co.

Alloway clay.

Miocene (upper) : Southwestern New Jersey.

H. B. Kiimmel and G. M. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 142). AHowuy
elay—A continuous bed of clay without sand beds of sufiicient extent to show in
outcrop. Usually light brown, although some parts are white, yellow, and black.
Thickness 0 to 80 feet. Underlies Shiloh marl and overlies a thin bed of micaceous
white talc-like clayey sand near Woodstown and towards Ewan Mills. Con-
tinuous from near Swans Mill, S. of Mullica Hill, Gloucester Co.,, to a point
2 mi. S. of Alloway, Salem Co., and isolated outcrops have been seen as far S. as
Stow Creek Twp., Cumberland Co.

Is a part of Kirkwood fm.
Alisboro sandstone. (In Chester group.)
Mississippian: Northeastern Mississippi (Tishomingo County) and north-
western Alabama.
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W. C. Morse, 1928 (Jour. Geol., vol. 36, pp. 31-43). Alisboro ss.—Coarse-grained
ss., in places decidedly contorted, thus differing from other sss. of region. At a
few places contains a little asphaltic material. Thickness & ft. Named for small
village in Ala., near Miss. line. Overlies Alsobrook fm. and underlies Southward
Pond fm. Is correlated with Bethel ss. [not true Bethel, but Yankeetown chert;
true Bethel ss. underlies Renault fm., with which Morse correlates his Also-
brook fm.]

W. C. Morse, 1930 (Miss. Geol. Surv. Bull 23). Thickness of ARshoro ss. varies from
3 to9 ft. In N. end of Allsboro, Ala., it consists of 5 ft. of massive and con-
torted ss. and bluish gray sh. Well exposed N. and S. of village.

tAlma limestone. (In Council Grove group.)
Permian: Northeastern Kansas.
C. S. Prosser, 1894 (Geol. &oc. Am. Bull, vol. 6, pp 44-45). Light yellowish gray
massive Is., 5% ft. thick, quarried at Alma and locally known as "A7ma stone."
Same as Cottonwood or Manbhattan Is.

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

fAlmagre beds.
Eocene (lower) : Northwestern New Mexico.
See under beds.

Almond formation. (In Mesaverde group.)

Upper Cretaceous: Southwestern Wyoming (Baxter Basin, Sweetwater
County).

A. R. Schultz, 1920 (U. S. G. S. Bull. 702). A7mon% coat grronp.—Soft white
and brown sss., sandy sh. and clay, with many beds of coal and bituminous
sh. Thickness 700 to 950 ft. Top subdivision of Mesaverde fm. in Rock Springs
uplift, Sweetwater Co. Separated from underlying Rock Springs coal group
(basal subdivision of Mesaverde fm.) by 800 to 1,000 ft. of massive white and
yellowish ss., the upper third of which is conglomeratic, with One black and
gray quartz pebbles. Overlain by Lewis sh.

J. D. Sears, 1926 (U. S. G. S. Bull. 781, p. 20, pl. 5). In this rept. the Almond
and Rock Springs coal groups are given rank of fms., and intervening body
of white ss., 800 to 1,100 ft. thick, is named ZAWcsow ss., from excellent exposure
near old Ericson ranch, on Salt Wells Creek, sec. 31, T. 16 N.,, R. 102 W., Wyo.
The Blair, Rock Springs, Ericson, and Almond fms. compose Mesaverde group in
Baxter Basin, but the Blair and Rock Springs fms. are=in time upper part of
Mancos sh. of Moffat Co., Colo.

Almy formation. (In Wasatch group.)

Eocene (lower) : Southwestern Wyoming.

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

Alnwick lake beds.

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

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

Alpena limestone.
Middle Devonian: Northeastern Michigan.
A. W. Grabau, 1902 (Mich. Geol. Surv. Rept. 1901, p. 175). Alpettu Is., 25 to 34 ft.
thick, underlies Thunder Bay series (Traverse upper shales) and overlies Traverse
lower shales and Iss. ; all included in Traverse group.
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R. A. Smith, 1916 (Mich. Geol. Surv. Pub. 21). Alpema or "Middle" is. of Traverse
fm. in Aipena dist, consists of 80-+ft. of chieHy very massiveiy bedded gray and
buff high calcium is. characterized by extensive system of coral reefs. Is more
massive and resistant than overlying Thunder Bay series and than Long Lake series
of Traverse fm., which it overlies.

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

A. S. Wa%thin, Jr., and G. A. Cooper, 1935 (Wash. Acad. Sei. Jour., vol. 25, No. 12,
pp. 524-526), restricted Alpena la. as explained under Traverse /Hi.

Named for exposures at Alpena.

Alpine quartz diorite.
Late Jurassic cr early Cretaceous: Southern California (San Diego and
Imperial Counties).
W. J. Miller, 1935 (Calif. Jour. Mines and Geol., vol. 31, No. 2, pp. 115-141, map),

structure than Viejas gabbro diorite, although of about same age. Cuts Black Mtn
volcanics. Typical occurrence in general vicinity of Alpine, southern l'eniusular
Range.

Alpreston quartzite.
Middle Cambrian: Western central Montana (Elkhorn region).

W. H. Weed, 1901 (1J. S. G. 8. 22d Ann. Rept., pt. 2, map, pp. 434, 435). Arresten
qtadte.—Nearly white altered ss. of great hardness. Thickness 125 ft. Forms
crest of hill W. of Elkhorn. [This hill is also to W. of Alpreston Gulch.] Basal
bed of Camb. Probably—Flathead qtzite.

Alsate shale.
Lower Ordovician (Beekmantown): Southwestern Texas (Brewster
County).

P. B. King, 1931 (A. A. P. G. Bull,, vol. 15, No. 9, pp. 1066, 1069-1070). Alsate sh.—
In northern exposures is mostly sh., but to 8. there are many Is. ledges. To SH.
of Marathon the Iss. come beneath the sh. beds, but as faunas show no great
difference in age the two facies probably intergrade. Near type loe. the fm. consists
of 25 to 50 ft. of indurated greenish sh., in part siliceous, containing nodular beds
of dense yellow-weathering Is. and lenses of saccharoidal buff quartz ss., passing
locally into fine cgl. At base is a coarse cgl. of irregular thickness, composed of
rounded Is. and chert fragments. In Dagger Flat anticlinorium the fm. is 125 ft.
thick. It underlies the coarse cgl. at base of Fort Pena fm. and overlies Marathon
Is. Fossils are late Beekmantown. Named for Alsate Creek, which joins Pefla
Colorada Creek from W. at Fort Peiia Colorado. Is well exposed in cut on creek
2% mi. W.-SW. of Fort Peiia, near road to Roberts ranch.

Alsen eherty limestone.
Lower Devonian: Eastern New York (Schoharie and Greene Counties).

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

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 190, 370, 377), adopted Alsem Is.
for beds underlying Port Ewen Is. and overlying Becraft Is., and assigned all to
the Helderberg.
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Alsobrook formation. (In Chester group.)

Mississippian: Northeastern Mississippi (Tishomingo County) and north-
western Alabama.

W. C. Morse, 1928 (Jour. Geol., vol. 36, pp. 31-43). Alsohroo7c fm.—Upper TO or
80 ft. at type loe. is clay sh. save for a thin layer of ss. near middle. A short
distance S,, on Cripple Deer Creek, upper third of fm. has changed to ss.—the
Cripple Deer ss. memb. Basal bed of fm. is | to 10 ft. of Is., whose fossils
(Chester) show it belongs with overlying beds, although lithologically it seems
closely related to underlying Iuka fm., from which it is separated by large
uncon. Underlies AWsboro ss. Named for Alsobrook homestead and Alsobrook
bridge [Ala.], about which it is excellently exposed.

W. C. Morse, 1930 (Miss. Geol. Surv. Bull. 23, passim), gave many details of
fm. and correlated it with Renault fm., which overKes true Bethel ss.

A]ta formation.
Permian: Southwestern Texas (Shafter district, Presidio County).
J. A. Udden, 1904 (Univ. Tex. Min. Surv. Bull. 8, pp. 10-25). AMu beds.—Upper
part yeilow sand 1,500 ft. thick; lower part dark-colored mixture of silt, clay, and
some sand, 2,000 ft. thick. Middle fm. of Chinati series. Underlies Cibola Iss.

and overlies Cieneguita beds. Few fossils. . .

P. B. and R. E. King, 1929 (A. A. P. G. Bull, vol. 13, p. 908). Cieneguita and
Alta beds of Shafter region, formerly classed as Penn., proved to be of Leonard
(Perm.) age. [See also C. L. Baker, 1929 (Univ. Tex. Bull. 2901, pp. 73+).]

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

fAlta shale.
Middle and Lower Cambrian: Central northern Utah (central Wasatch

Mountains).

F. F. Hintze, Jr., 1913 (N. Y. Acad. Sei. Annals, vol. 23, p. 104). AWa sh.—Black
or dark, micaceous, sandy sh., 150 to 200 ft. thick, uneon. underlying Maxfield
fm. and conformably overlying Brigham qtzite. Walcott collected Middle and
Lower Camb, fossils from this fm., which is named for its prominence at little
town of Alta.

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

[Alta granodiorite.

A name that has been applied by some geologists to the stock of granodio-
rite (of late Cret. or early Tert, age) that crops out just E. of Alta,
in central Wasatch Mtns, Salt Lake Co., Utah. (See F. F. Hintze, 1913,
N. Y. Acad. Sei. Annals, vol 23, pp. 85-143.) As there is only one
granodiorite in the region, the U. S. Geol. Survey has not adopted a
geographic name for the rock, but uses the term AMci stocA: for the
structural feature which it forms.

tAltamaha formation.

tAltamaha grit.
Miocene (lower) : Southeastern Georgia, Alabama, and northern Florida.

W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 81-82, 157, 320). AMamuim yWt
(Mio.).—The bluffs of Altamaha River at Rocky Hammock exhibit first example
on the river of a fm. to which name AitnmnTm pWt may be applied. The last
bluff of the grit is only a few rods above the bridge across Altamaha River at
Doctor Town. Btw. Rocky Hammock and Doctor Town all bluffs of Altamaha
River (which are mostly on right bank of river and sometimes reach elev. of
70 ft. above river) are composed of the grit, sometimes extremely hard and
hinty and at others more disposed to crumble, but always composed of angular
grains of slightly worn quartz mixed with more or [pss clay as a matrix and
with water-worn quartz pebbles. These grits are obviously of a perezonal nature
and represent, for the Georgian embayment, the operation through the agency
of the southeastern drainage of Ga. of the same forces and analagous circum-
stances to those which on the borders of Mississippi embayment produced the
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Grand Gulf perezone. Though the contact with the oyster-bearing Hawthorne
beds of House Creek was not observed by Mr. Burns, there can be little doubt
that latter are overlain by the grit where they join, and that the grits, which
contain no fossils except a little silicified wood, are consequently of Mio. age.

In 1898 (U. 8. G. S. 18th Ann. Rept., pt. 2, pp. 334-348) Dail assigned "AMamaha
prits of Altamaha River, Ga.," to upper Olig.

C. J. Maury, 1902 (Bulls. Am. Pal., vol. 3, No. 15, pp. 67-69, 81). Altamaha
grits of Ga. correspond lithologically and faunally with Hawthorne beds of
central Fla. [typical Hawthorn], which are upper Olig, [lower Mio. now],

R. M. Harper, 1906 (N. Y. Acad. Sei. Annals, vol. 17, pt. 1). Attomaha prit of
southern Ga. is thin to 200 ft. thick, yellowish on fresh exposure; weathers dull
reddish brown. Lies just above Chattahoochee fm. and is overlain by Lafayette.
Probably Plio. [Mapped across southern Ga.J

8. W. McCallie, 1908 (Ga. Geol. Surv. Bull. 15). Attamaha prit is probably

a phase of the Lafayette and therefore Plio. It consists of heavy-bedded indurated

sands with clay and silica matrix. Overlies Chattahoochee fm.

0. Veatch, 1908 (Sei., n. s., vol. 27, pp. 71-74). Altama7ta fm.—Name applied

by Dall in 1892 to a ss. or gritty clay fm. prominently exposed along Altamaha

and Ocmulgee Rivers of Ga. Is most widespread fm. of coastal plain of Ga.

Covers approx. 21,000 sq. mi. As a whoie consists of yellow and red sand

and both massive and stratified layers of gritty clay, with local areas of indurated

grit or ss. and clay. In Ga. is believed to be identical with Lafayette of McGee.

Thickness 100 to 500 ft. [In 1909 (Ga. Geol. Surv. Bull. 18) Veatch gave thick-

ness of A7tama7:a fm. of Ga. as 350 ft. and assigned it to Piio. In 1910 (Ga.

Geol. Surv. Bull. 23) S. W. McCallie gave thickness of Altamaha grit as 200 ft.,

placed it btw. j'Chattahoochee fm. and tLafayette, and assigned it to Mio ]

J. O. Veatch, 1911 (Ga. Geol. Surv. Bull. 26). Aitama7ta (Lafayette?) fm.—A wide-
spread but relatively thin series of sands and clays covering much of central and
southern Ga. Thickness 150(?) ft. Tentatively referred to Plio. Doubtless a
part of it is contemp. with so-called Lafayette fm. Inadequacy of knowledge of
age and strat, relations of Altamaha fm. is conceded. [In table and on map is
placed above Charlton fm. and below Okefenokee fm. (Pleist.). As herein mapped
covers major part of southern Ga., but the deposits along Altamaha River (type
loe.) are mapped as Alum Bluff fm.]

L. W. Stephenson and J. O. Veatch, 1915 (U. 8 G. S. W. S. P. 341, pp. 90-91).
"Altamaha grif as proposed by Dall in 1892 applies to same deposits as Alum
BIuT fm. Dall regarded the typical beds along Altamaha River as contemp. in
general way with the older Mio., which was later classified by him and by others
as upper Olig. R. M. Harper in 1906 and J. O. Veatch in 1908 correlated the same
deposits with Plio. Veatch and Stephenson in 1911 [Ga. Geol. Surv. Bull. 26] ques-
tionably referred the fm. to Plio., although they recognized that AMamaha fm.
as used by them and as previously used by Harper and by Veatch, included strata
ranging in age from Olig, to Pleist. Investigations of recent years have led to
conclusion that bulk of deposits included by Harper, Veatch, and Stephenson in
Altamaha fim. are of Olig, age and probably contemp. with part of Alum Bluff fm.
[In this rept the deposits along Altamaha River are mapped as Alum Bluff fm.
and the broad area mapped in previous repts as Altamaha fm. is herein mapped
as iLuMff. OMp. to Fielst., metusine.]

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

C. W. Cooke, T. M. Prettyman, and H. S. Cave, 1923 (Ga. Geol. Surv. Bull.
40), mapped the deposits over most of southern Ga. (including those along
Altamaha River from Doctortown westward, and also northward over
western part of Screven Co.) as Alum Bluff fm. Later work by Cooke
proved that the deposits mapped as Alum Bluff fm. in this 1923 rept are
chiefly Hawthorn fm., which is = Chipola fm. (basal fm. of Alum Bluff
group of NW. Fla.) but of different lithology, and they are now called

/m. by U. S. Geol. Survey. The Altamaha grit of Dall is
upper part of Hawthorn fm.

Named for exposures in bluffs of Altamaha River, especially btw. Rocky
Hammock and Doctortown, Wayne Co., Ga.

=



40 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Alta Mira limestone.
Jurassic (?) : Mexico.
G. E. Anderson, 1926 (Am. Inst. Min. Met. Engrs. Trans, [preprint], No. 1551, p. 3).

Altamira shale member. (In Monterey shale.)

Miocene (middle and upper) : Southern California (Palos Verdes Hills).

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

Altamont limestone.
Pennsylvanian : Southeastern Kansas and northeastern Oklahoma.

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

In SE. Kans, was for many years treated as lower memb. of. Parsons fm.
(being the so-called "lower Parsons Is." of early repts). Is underlain
by Bandera sh. and overlain by Nowata sh. In Okla is treated as a dis-
tinct fm. R. C. Moore has recently abandoned Parsons fm., and now
treats Altamont Is. as a fm. in his Marmaton group. These changes have
not been considered by U. S. Geol. Survey for its publications.

Named for exposures at Altamont, Labette Co., Kans.

Altamont moraine (also morainic system).
Pleistocene (Wisconsin stage) : Minnesota, lowa, South Dakota, North Da-

kota, Montana.

T. C. Chamberlin, 1883 (U. S. G. S. 3d Ann. Rept., pp. 378, 385, 393, 403). The first
or outermost moraine is well displayed at Altamont, Deuel Co., [S.J Dak., and
may fittingly be known as Altamont moraine.

Originally regarded as outermost moraine of Wisconsin drift of southern
Minn, and S. Dak., but F. Leverett has shown that the moraine at Alta-
mont, S. Dak., the type loe., is not the outer moraine, and has introduced
Berni# wioraiue for the outer moraine and restricted AMawoitt to the next
younger moraine. Both Altamont and Bemis are of late Wisconsin age,
according to W. C. Alden.

tAlternating beds.
A descriptive term applied in a titular sense iu some early Tex. repts to the

Lower Cret. beds later named Glen Rose Is.

Alto formation.

Upper Devonian: Southwestern Illinois.

T. E. Savage, 1920 (Am. Jour. Set, 4th, vol. 49, pp. 169-178). Alto /m—Dark
siliceous sh. and somewhat shaly Is., 40 to 75 ft. thick. Uncon. underlies Moun-
tain Glen sh. and overlies Lingle Is. Is thought to represent Portage or Chemung.
Named for exposure along a creek in NE. % sec. 34, in Alto Twp, Union Co.

Alto coal group. (In Pottsville formation.)

Pennsylvanian: Central northern Pennsylvania (McKean County).

C. A. Ashburner, 1880 (2d Pa. Geol. Surv. Rept. R). AMon coal group.—Chiedy sh.,
si.,, and fire clay; usually contains 3 well-marked coal beds—Alton upper, Alton
middle, and Alton lower. No Is. or calc. beds. Thickness 20 to 35 ft. In Alton
Basin, Lafayette Twp, McKean Co., it is 30 to 35 ft. thick. The lower coal is at



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 41

base and its are clay rests on Kinzua Creek [Connoquenessing] ss. Underlies
Johnson Run [Homewood] ss. Is—Mercer coal group without question.

I. C. White, 1891 (U. S. G. S. Bull. 65. p. 201). The Alton coal group of Ashburner
in McKean Co., Pa., probably represents Mercer coais.

Same as Mercer sh. memb. of Pottsville fm., the approved name.

Altona dolomite member (of Blaine gypsum).
Permian: Central Oklahoma.
C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Rept., pp. 42. 48). AHona do!, memb.
of Blaine din.—Fossiliferous aren. dol. overlying a stratum of sh. (Jenkins clay
of Cragin) and underlying Shimer gyp. memb., all of which are included in Blaine

div.

C. N. Gould, 1906 (U. S. G. 8. W. 8. P. 154, p. 16), divided Blaine fm. of Okla, into
(descending) Shimer gyp., red shales, Medicine Lodge gyp., red shales, and Fergu-
son gyp.; and ignored his previously named Altona do!. memb. and Moppie do!,

memb.

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

Named for Altona, W. part of Kingfisher Co.

Altoona limestone.
Pennsylvanian: Southeastern Kansas.

E. Haworth and W. H. H. Piatt, 1894 (Kans. Univ. Quart., vol. 2, pp. 115-117).
ARoona Is—Heavy lIss., 50 to 60 ft. thick, capping the Mils along Verdigris River
from a few miles above Coffeyville to vicinity of Altoona. Separated from over-
lying Iola Is. by 100 feet of shales with interbedded sss., and from underlying
independence Is. by 80 to 159 ft. of shales and sss. Believed to be same as Erie Is.

Named for Altoona, Wilson Co.
Above is only record of this name.

(Altuda granite.

Age (?) . Western Texas (Brewster County).

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

P. B. King, 1931 (Univ. Tex. Bull. 3038, p. 100). Largest igneous mass in Altuda
Mtn area is at so-called Granite Mtn, or Granite Knob, I mi. W. of the James
ranch and 2 mi. 8. of summit of the mtn. This rock was called "Altuda granite"
by Udden. This is not only a misnomer, but implies a formational name for the
rock, when no special term appears justihed. Actually the rock is a syenite or
syenite, porphyry. It outcrops on several rugged hills, covered with large exfoliating
boulders, and occupies an area of about a sq. mile.

Altuda shaly member (of Capitan limestone).
Permian: Western Texas (Glass Mountains).

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

P. B. King, 1931 (Tex. Univ. Bull. 3038, pp. 75, 131, 134, 136, quarto), treated
Altwda memb. as a memb. of Capitan fm., and gave several detailed sections, in
some of which he described it as chiefly Is. with considerable siliceous sh., and in
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others as almost wholly dol., and gave thicknesses of 347, 477, and 734 ft. [See
1931 entry under Tessey do7.J

P. B. King, 1934 (Geol. Soc. Am. Bull., vol. 45, No. 4, p. 737), changed name to
AdtMda s7L%% memb. of (7aptta% and also treated the Vidrio, Gilliam, and
Tessey as members of Capitan Is.

Alturas formation.

Pliocene (upper) : Northeastern California (Modoc County).

E. Dorf, Sept., 1933 (Carnegie Inst. Wash. Pub. 412, pp. 6, 23). A small dora
has been collected from Rattlesnake Butte, 4+ mi. E. of Alturas, Modoc Co.
The beds, which are here referred to as A7twas fm., consist of gray sandy tuffs
and shales containing both plant and vertebrate remains. The mammalian re-
mains collected by Stock appear to indicate upper Plio. age.

R. S. LaMotte, 1936 (Carnegie Inst. Wash. Pub. 455). Upper Cedarville fm. (Plio.)
of Modoc Co., Calif., is overlain by Alturas fm., but at Camp 49, Nev., the Alturas
is absent, and Warner basalt rests on the Upper Cedarville.

Altyn limestone.

Pre-Cambrian (Belt series) : Northwestern Montana (Glacier National
Park) and southeastern British Columbia.

B. Willis, 1902 (Geol. Soc. Am. Bull, vol. 13, pp. 316, 321). ?s—Upper
memb. consists of 600+ ft. of argill. ferruginous Is., yellow, terra cotta, brown,
garnet red; very thin bedded; well exposed in summit of Chief* Mtn. Lower
memb. consists of 800+ ft. of massive Is., grayish blue, heavy bedded, somewhat
siliceous, with many flattened concretions, rarely but definitely fossiliferous.
Fossils suggest Grayson sh. Underlies Appekunny argillite. Type loc. in cliffs
of Appekunny Mtn, btw. 6,000 and 7,400 ft. above sea, due N. of Altyn, in
Swift Current Valley.

tAlum Bluff series.

Miocene (upper and middle) : Northwestern Florida.

D. W. Langdon, 1891 (Ga. Geol. Surv. 1st Rept. Prog., pp. 91-97). Ajam
series.—Consists of (descending) : (1) Black lignitic sand, much pyrites, and
from efflorescence of ferrous sulphate arises name Alum Bluff, 10 to 15 ft.;
(2) gray calc, sand filled with shells, Jfactra leading, 10 to 15 ft.; (3) gray
sand, slightly calc., 5 ft.; (4) light yellow sand, pockets of fossils, 35 ft. Overlies
Chattahoochee series.

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept). The beds
described by Langdon [in rept above cited] belong to fm. later named C/mctate-
TtatcTt.ee, which is younger than Alum Bluff group as now understood. All of
deposits now assigned to Alum Bluff group were under water at time of
Langdon's visit to Alum Bluff, and were not discovered until Dec. 1889.

Alum BlufT group.

Miocene (middle and lower) : Florida, southern Georgia, and southeastern
Alabama.

W. II. Dall, 1892 (U. S. G. S. Bull. 84, pp. 112-113, 122-123, 157, 158, 320).
A7%m Rht/f &e<ls—The unfossiliferous sand and clay strata intervening btw.
Chipola marl and the upper fossiliferous bed at Alum Bluff. Over the richly
calc, rather ferruginous Chipola marl at Alum Bluff we find a total change of
material and total disappearance of the fauna. There are from 5 to 15 ft. of
gray siliceous sand and a little clay, without fossils, while above that a radical
change of fauna is revealed by the fossils of Zcphora bed. To these transition
strata I would apply the provisional name A7am -777af until such time
as fuller information shall be available. That they represent in the series of
Alum Bluff a period of important changes of level and probably of sea tempera-
tures, and no inconsiderable portion of geologic time, is hardly open to dispute.
Top fra. of older Mio.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept.). A2%m
LM% fm. as here defined is underlain by Chattahoochee fm. and overlain by
Choctawhatchee marl. It includes Chipola marl memb. (= Chipola marl of
Dall), Oak Grove sand of Dall, and, in upper part, RTtoa? Eiver mor% memb.
(new).

Julia Gardner, 1926 (U. S. G. S. P. P. 142, p. 2). AT7am is raised to rank
of a yroap, divided into (descending) : Shoal River fm. (including -j-Shoal River
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marl memb. of Matson & Clapp and other deposits) ; Oak Grove sand; and
Chipola fm. (including (-Chipola marl memb. of Matson and Clapp and other
deposits). It uncon. underlies Choctawhatchee marl and uneon. overlies Chatta-
hoochee fm. [now replaced by Tampa Is.]. Thickness varies from 0 to 400 ft.
Is of marine origin.

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

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

Alum Cave.
Pennsylvanian: Western and southwestern Indiana.
W. N. Logan, 1929 (Ind. Dept. Cons. 11th Ann. Rept.,, pp. 30 to 34), described

the beds btw. coal V¥ and coal V in W. and SW. Ind. as consisting of 35 ft.
of shales and Is., to which he applied, in parentheses, the term Alam Care.

Alvord formation.
Miocene (lower) : Southeastern Oregon.

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207-214).
Aluord fm.—Coarse buff-colored tuffs and interbedded sands, more than 1,000 ft.
thick, typically exposed on 11 side of Alvord Valley, S. part of Harney Co.
Overlies Trout Creek fm.

Alvord Creek beds.

Tertiary (middle Miocene) : Southeastern Oregon (Steens Mountain).

R. E. Fuller, 1931 (Univ. Wash. Pub. Geol.. vol. 3, No. 1, pp. 7-130). Alcord CreeH
beds.—Well stratihed acidic tuffs, predominantly white; 800 to 1,000+ ft. thick.
Occur in scattered exposures, near base of Steens Mtn scarp btw. Cottonwood
Creek and Little Alvord Creek. To N. of Alvord Creek consist of (descending) :
(1) White tuff, 100+ ft.; (2) How of basic andesite, 100+ ft.; (3) white tuffa-
ceous sediments, 200+ ft.; (4) buff stratified tuff, 50 ft.; (5) brownish tuffs,
200+ ft. Fossil leaves about 100 ft. below top of No. 3 demand correlation with
Mascall fm. (middle Mio), according to Chaney. Underlie Pike Creek volcanic
series in 8. part of Steens Mtn and underlie Steens Mtn andesitic series in N.
part of Steens Mtn.

Amargosan series.

C. IRl Keyes, 1923 (Pan-Am. Geol. vol. 40, pp. 52, 78). Amaryosan series is pro-
posed for the thick succession of volcanics and cgls. best exposed in Amargosa
Desert and in Furnace Canyon near Death Valley, and believed to be Early Tertic
in age. In Nev. divided into Greenwater volcanics above and Grapevine cgl.
below. Uncon. above Zunian series and uncon. below Furnacean series.

Amarillo sandstone.
Jurassic (?) : Northeastern New Mexico.

C. R. Keyes, 1905 (Am. Jour. Sei., 4th, vol. 20, p. 424). Amarillo ass., 200 ft. thick,
underlie Pyramid shales and overlie Endee shales in eastern New Mex. Are cor-
related with Wingate sss. of western N. Mex. [Derivation of name not given.]

Amarillo Big lime.
A subsurface unit at Amarillo, Tex. Appears to lie 1,500 to 1,700 ft. lower
than Big Lake Big lime (Perm.) of Pecos River region.

Amazonia Hmestone bed. (In Lawrence shale.)
Pennsylvanian: Northwestern Missouri.

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines, vol. 13, 2d ser., pp. 31,
170, 179). Amosioara is. bed—A Is., which in places attains thickness of 16 ft. in
Lawrence sh. memb. of Douglas fm. Lies 25 to 100 ft. below top of the Lawrence.
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The overlying beds are prevailingly aren., the underlying chiefly argill. At Ama-
zonia, Andrew Co. (the type loc.) the Amazonia bed is 9 ft. thick, and consists
of gray Is., nodular at top, weathering buft.

Amber sand.
A subsurface sand in southern San Juan Co., SE. Utah, that lies in Her-

mosa fin.

Amboy stoneware clay.
Economic term for a clay bed, 30 to 80 ft. thick, forming top memb. of
Raritan fm. in NE. N. J. Named for occurrence at South Amboy. (See
N. J. Geol. Surv. vol. 6, 1904.) Also called Antboy /ire cl&y.

tAmboy clays.
A term that has been loosely used to include Amboy stoneware clay, South
Amboy fire clay, and other clays worked at Perth Amboy and South

Amboy, N. J.

Amelia-Goochland quartz monzonite gneiss.

Pre-Cambrian: Central Virginia (Amelia, Goochland, Powhatan, and
southern Louisa Counties).

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

Ament Bay arkosites.
Pre-Cambrian: Kenora district, Ontario.
F. J. Pettijohn, 1935 (Geol. Soc. Am. Bull., vol. 46, pp. 1895, 1900, map, etc.).

American Falis lake beds.

Pleistocene: Southern Idaho (Power County).

H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44. No. 4, pp. 434-439). American
Falls lalce beds—Buff, horizontal, evenly bedded, partly consolidated clay, sand,
and silt, with an aphanitic, gray, pahoehoe basalt memb., 10+ ft. thick, btw.
American Falls and Gibson Butte, along N. side of Snake River. Thickness of
fm. 150+ ft. Older than Madson basalt and younger than Cedar Butte basalt.
Type loc., bluffs along Snake River from American Falls dam, Power Co., to nar-
rows, a distance of 5+ mi.

American Fiat iatite.

Tertiary (Miocene) : Southwestern Colorado (Ouray region).

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

American Fork formation.

Cretaceous (Lower ?): Central southern Montana (Sweetgrass County).

E. Douglass, 1909 (Carnegie Mus. Annals, vol. 5, pp. 269-288). On Fish Creek,
Sweetgrass Co., Mont., the Fort Benton fm. is underlain by several hundred ft. of
clays, shales, and bedded sss., which until satisfactorily correlated with Dakota
fm. may be called American Fork fm., as they occur near American Fork of Mus-
selshell River. They overlie Lower Cret. (?) red and somber clays containing bones
of large dinosaurs and mollusks.

Probably=upper part of Kootenai fm.
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American Nettie quartzite.
Upper Cretaceous: Southwestern Colorado (Ouray district).

J. D. Irving, 1905 (U. S. G. S. Bull. 260, p. 56). [In geol. section of Gold Hill on
this page, the upper part of Dakota fm. is called American Aettie #2%te. It seems
to be named for a mine.]

Americus limestone member (of Foraker limestone).
Pennsylvanian : Eastern Kansas, southeastern Nebraska, and central north-
ern Oklahoma.

M. Z. Kirk, 1896 (Kans. Univ. Geol. Surv. vol. 1, p. 80). AmeHcn# 7s—Two layers
of Is. (upper one thin and bluish, lower one light buff and 16 inches thick) sepa-
rated by 4 ft. of sh. Separated from overlying Dunlap [Neva] Is. by 50 ft. of sh.
and from underlying Emporia Is. by an extensive sh. bed.

A. J. Smith, 1902 (A bulletin on Lyon Co. geology, McCord and McCord Printers).
Americus 7s. sg/stem.—Consists of (descending) : (1) dag Is., 6 in.; (2) sh., 6 ft.;
(3) good building stone containing many Fusulina, 21 in. (is known as Americas
7s. and quarried near village of Americus; color neutral drab; weathers light buff;
texture even, compact, and semicrystalline) ; (4) sh., 8 ft.; (5) Is, 1 ft.;
weathers to dry bone fm. Rests on 45 ft. of sh. containing red ss. in places, and
is overlain by 8 to 26 ft. of black, blue, and buff sh.

C. S. Prosser, 1902 (Jour. Geol, vol. 10, pp. 703-737). Americas 7s—Consists of
(descending) : Ls., 6 in.; sh., 6 ft.; solid buff Is., 21 in. Is overlain by Elmdale
fm. and underlain by sandy shales which are to be named by Adams.

G. I. Adams, 1903 (U. S. G. S. Bull. 211). Americas 7s. underlies Elmdale fm. and
overlies Admire shales (new name). Thickness 5 ft. Consists of (descending)
(1) Is., (2) thin sh., and (3) Is., 16 in. thick.

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

E. Haworth and J. Bennett, 1908 (Univ. Kans. Geol. Surv. vol. 9). Americas 7s., 8
ft. thick, is quarried at Americus. Underlies Elmdale fm. and overlies Admire
fm.

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3). Americas 7s., 8 ft.
thick, is a rather persistent Is., which on outcrop breaks into large blocks which
are strewn down slope beneath. Underlies Elmdale sh. and overlies Admire sh.

N. W. Bass, 1929 (Kans. Geol. Surv. Bull. 12, p. 45), divided the beds in Cowley
Co., Kans., btw. Neva Is. above and Admire sh. below into (descending) Elm-
dale sh. restricted (80 ft. thick) and Foraker Is. (47 to 50 ft. thick), the latter
including at base a Is., 2% to 4 ft. thick, designated as Americas (?) 7s. memb.

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

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

Named for exposures near Americus, Lyon Co., Kans.

fAmericus beds.
Pennsylvanian: Eastern Kansas.

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

Preoccupied and conflicts with original and established definitions.
Named for Americus, Lyon Co.
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Ames limestone member (of Conemaugh formation).

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

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

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

and Taylor Counties, 1913.)
Named for exposures near Amesville, in Ames Twp, Athens Co., Ohio.

Ames shale. (In Conemaugh formation.)
Pennsylvanian: Northern West Virginia.
R. V. Hennen and D. B. Reger, 1913 (W. Va. Geol. Surv. Rept. Marion, Monongalia,
and Taylor Counties, p. 289). Ames sh.—Dark-green sh. with marine fossiis;
15 ft. thick. Underlies Upper Ames Is. and overlies Lower Ames Is. [Later repts
give thickness 10 to 20 ft. Probably named for occurrence in is. identifier! as
Ames Is.]

Ames red bed. (In Conemaugh formation.)
Pennsylvanian: Northern West Virginia and western Pennsylvania.
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), applied Ames red bed to beds
occurring some distance above Ames Is. and some distance below Barton coal
at Morgantown, W. Va., and at Latrobe, Pa.

Ames monzodiorite.
Devonian or Carboniferous: New Hampshire (Belknap Mountains).
See 1936 entry (D. Modell) under White Mtn mapmu series. Occupies small area
NW. of Ames station.

Ames Knob formation.

Silurian: Central southern Maine (Knox County).

G. O. Smith, E. S. Bastin, and C. W. Brown, 1907 (U. S. G. S. Penobscot Bay
foiio, No. 149, p. 4). Ames Knoh fm.—Lss. and red shales, with several egl.
beds and a basal cgl. memb. 16 ft. thick. Contains Niagara fossils. Thickness
580 ft. Rests on North Haven greenstone. Overlain by volcanic rocks. Named
for exposures on shore of Southern Harbor, just NW. of Ames Knob, which lies
% mi. W. of village of North Haven, Knox Co.

On 1933 geol. map of Maine, by A. Keith, these rocks seem to be included
in Ord. and Camb, block.

Ambherst schist.

Carboniferous : Central Massachusetts, southwestern New Hampshire, and
northern Connecticut.

B. K. Emerson, 1898 (U. S. G. 8. Holyoke folio, No. 50; also U. 8. G. 8. Mon. 29,
pp. 218, 219, 222, 224-225). Amherst schist (also Amherst feMspathic mich
schist).—Coarse hbrolitic and feldspathic schist exposed in Mount Warner and
across Ambherst, Mass.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 60, 72-76. and map). On W.
border of Central Upland of Mass, the Brimfield schist becomes a normal garneti-
ferous mica schist called Amherst schist. The Ambherst is at base a coarse lead-
gray mica schist, generally without accessory minerals. This is succeeded above
by a Oner-grained corrugated mica schist, which is dark gray from graphite and
abounds in dark-red garnet and red-brown biotite, set transversely to bedding.
On Mt. Warner the schist reverts to BrimOeld type and becomes a highly Obrolitic
rusty garnetiferous brown biotite schist.

Ambherst sandstone.
Quarry term for a ss. of Upper Triassic age, outcropping in Connecticut
Valley. (See A. A. P. G. Bull, vol. 19, No. 1, p. 9, 1935.)
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Ambherstburg dolomite member (of Detroit River dolomite).

Lower Devonian: Southeastern Michigan (Detroit region) and western
Ontario.

W. H. Sherzer and A. W. Grabau, 1909 (Geol. Soe. Am. Bull., vol. 19, p. 542).
Amberstbarp dob—Mag. calcarenite, 0 to 30 ft. thick. Included in Upper Monroe
[Detroit River dol.]. Underlies "Lucas" doi. and overlies Anderdon coral Is.
Named for fact it forms bottom of eastern channel of Detroit River, opp. Amherst-
burg, Ont. Also exposed in Sylvania dist., Ohio.

Amisk group (also series).
Pre-Cambrian : Manitoba.
A. Bruce, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. D. p. 4).

Amity shale.

Devonian or Carboniferous: Northwestern Pennsylvania (Erie County).

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

K. E. Caster, 1933 (Geol. Soc. Am. Bull,, vol. 44, No. 1, p. 203). Amity sb. memb.
o/ Cattaraypas fm. (Dev.) underlies Watson ss. memb. (new name) and overlies
Panama cgi. memb. (Le Boeuf, Venango 3d oil, Wolf Creek). [The U. S. Geol.
Survey classifies Cattaraugus fm. as Dev. or Curb/. In 1934 (Bulls. Am. Pal., vol.
21, No. 71, table opp. p. 61, p. 86) Caster replaced his Watson ss. memb. (pre-
occupied) with Bimber Han cyl. memb.]

Ammonoosuc volcanics.

Pre-Silurian (Upper Ordovician ?) : Northwestern New Hampshire (Am-
monoosuc River region).

M. Billings, 1934 (Sei., Jan. 19, vol. 79, No. 2038, pp. 55-56). Ammonooswc voleawics.—
Chlorite and sericite schists, of volcanic origin, 2,500 ft. thick, underlying Part-
ridge si. and overlying Albee qtzite in Littleton and Moosilauke quads. No fossils,
but are pre-Sil. (Upper Ord. ?).

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

M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads., N. H., maps, pp.
10, 20). Type loc. of Ammonoostic volcanics is in dist, bounded on N. by Slate
Ledge School and Partridge Lake and on S. by Youngs Pond (Ogontz Lake) and
Tinkerville. The fm. is also well exposed along Ammonoosuc River but with a
different metamorphic character. Most of material would be classified as tuff,
breccia, or volcanic cgl., and was largely deposited by streams flowing westward
from active volcanoes to E. It includes a number of rock types which grade into
one another. Believed to be Upper Ord.

Amnicon formation. (In Oronto group.)

Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Douglas
and Bayfield Counties).

F. T. Thwaites, 1912 (Wis. Geol. Nat. Hist. Surv. Bull. 25, pp. 50, 54). Amnicon
fm—Red and greenish shales, arkosic ss., and some cgl. Thickness 5,000 ft.;
1,050 ft. exposed. Top fm. of Oronto group. Overlies Eileen ss. and conformably
underlies Bayfield ss. group. Exposed on Fish Creek, near Ashland, and on Middle
and St. Louis Rivers in Douglas Co. [Derivation of name not stated. According to
map the rocks of American River region are Orienta ss. and trap rocks.]

| Amphitheater dolomite.

Permian: Central Oklahoma (Blaine County).

F. W. Cragin, 1897 (Am. Geol,, vol. 19, pp. 353, 358, 363). AmpMtheater dol—A
lamina-built amphitheater ledge of dol. locally recognized below middle of Dog Creek
fm. in Blaine Co.
151627°—38------ 4
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C. N. Gould, 192T (Obsolete Okla, geologic names : Univ. Okla. Bull., Proc. Okla. Acad.
Sei., vol. 6, pt. 2, pp. 235-238). Amphitheater dol. of Cragin (1897) was never
in common use.

Not a geographic name.

Amsden formation.

Pennsylvanian (some Mississippian locally) : Wyoming (rather wide-
spread) and Montana.

N. H. Darton, 1904 (Geol. Soc. Am. Bull, vol. 15, pp. 394-401). Amsdem fm.—
Red shales, white Iss., and cherty and sandy iss. Thickness 150 to 350 ft. Under-
lies Tensleep ss. and overlies (without apparent uncon.) Little Horn Is. [Now
replaced by Madison Is.] Named for Amsden Branch of Tongue River, W. of Dayton.

In some areas fossils of Miss, age have been found in basal part of what

is considered to be Amsden fm.
See under Biy Swowy yrowp, which H. W. Scott (1935) states underlies

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

Amsterdam limestone. (Of Black River group.)
Middle Ordovician: East-central and eastern New York.

R. Ruedemann, 1910 (N. Y. State Mus. Bull. 138, p. 72). [See Ist item under
Watertown Is.{

R. Ruedemann, 1910 (N. Y. State Mus. Bull. 145, table on p. 97). [Amsterdam la.
shown as top fm. of Black River group in Mohawk and Champlain Valleys and
Saratoga region, and as younger than Watertown Is. of Watertown region, but
not occurring in same section with Watertown Is. Underlies Trenton Is. and
overlies pre-Leray part of Lowville Is. in Mohawk Valley and beds=Leray Is.
memb. of Lowville in Champlain Valley.]

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

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

seems to be commonly accepted definition.

iAmyzon beds.

A paleontologie name applied by E. D. Cope (Am. Nat., vol. 13, 1879, p.
332, and Am. Phil. Soc. Proc., vol. 19, 1880, p. 61) to fresh-water Tert,
beds in Elko Co., Nev., South Park, Colo., and central Oreg., which are
characterized by sp. of fishes belonging to the genus Amy”“ow. The beds
thus designated in central Oreg, underlie John Day fm., and are now
known as Clarno fm., of lower Olig, and upper Eo. age.

Anacacho limestone.
Upper Cretaceous (Gulf series) : Southwestern Texas.
R. T. Hill and T. W. Vaughan, 1898 (U. S. G. S. 18th Ann. Rept., pt. 2, p. 240).
Anacacho fm—Hard yellow and white Iss., with interbedded marls and occasional
ss. ledges. Thickness 279 ft. Overlies Austin chalk in Uvalde and Kinney Counties

and occupies strat, position of Taylor marls to E.

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

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

Anadarche member (of Hoxbar formation).

Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 15-16). Anadarche cyl.
lies 1,800+ ft. above base of Hoxbar fm. It carries pebbles of chert and of early
Penn, as well as pre-Penn. Iss. Some 200 ft. higher in Hoxbar fm. is Anadarche is.,
a very dense, hard, bluish gray Is. up to 20 ft. thick.

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

Anadarche conglomerate. (In Hoxbar formation.)
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 16). (See under Anadarche
memb.)

Anadarche limestone. (In Hoxbar formation.)
Pennsylvanian: Central southern Oklahoma (Carter County).
C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 16). (See under Anadarche

Anaktuvuk group.
Lower Cretaceous: Northern Alaska (Anaktuvuk River region).

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

Analomink red shale.
Upper Devonian (Portage) : Northeastern Pennsylvania (Monroe County).

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, p. 1206). [See 1935 entry under
Delaware Riner fiays.]

B. Willard, 1936 (Geol. Soc. Am. Bull,, vol. 47, No. 4, pp. 571, 588). Analominh
red sh. is a local unit of 100 ft. of red beds at its type loc., Analomink, Monroe Co.
It is probably confined to I'ike and Monroe Counties, except doubtful identiheation
on N. Y. side of Delaware River, near Hawks Nest. White mistook this red sh.
for bis much younger New Milford red sh. It is valuable only as defining base of
Delaware River dags in this neighborhood. Where it is absent the Delaware River
dags rest on Trimmers Rock ss. [Table on p. 571 shows following downward succes-
sion : Delaware River hags, Analomink red sh., and Trimmers Rock ss. Table on
p. 606 shows Trimmers Rock ss.—Delaware River and Analomink.]

Anamosa dolomite.

Silurian (Niagaran?) : Central eastern lowa.

8. Calvin, 1895 (Iowa State Univ. Bull. Lab. Nat. Hist., vol. 3, No. 3, pp. 186, 1S9).
Anamosa Is—Earthy, Bnely and perfectly laminated dol. not highly crystalline,
forming top memb. of Niagara fm. in eastern Iowa. Overlies LeClaire Is. [Latter
fm. is now regarded by E. O. Ulrich as of post-Salina Cayugan age.]

W. H. Norton, 1895 (Iowa Geol. Surv. vol. 4, pp. 130-135). Anamosa staye;
Anamosa or Afoant Lemon beds.—[See under fHaunt Vernon beds.] Overlie
LeClaire beds and underlie Bertram beds.

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

See also under Gower do!.
Named for Anamosa, Jones Co.

Anarchist series.
Carboniferous (?): Southern British Columbia and centrai northern and
northeastern Washington.
R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 10, 11, 12, 118°
to 120°). Anarchist series.—Qtzite, phyllitie shales, greenstones, with some Is.
beds. Underlies Attwood series. [Mapped around Anarchist Mtn, B. C. on

map 11.]
R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 389).

Anastasia formation.
Pleistocene: Florida (east coast as far south as Broward County; west
coast from Ten Thousand Islands as far north as Tampa).

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

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

Anawalt sandstone.

Mississippian: Southern West Virginia.

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

Anchor limestone member (of Monte Cristo limestone).
Mississippian (lower) : Southeastern Nevada (Goodsprings region).
D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 10, 17, etc.). Ancltor la. —
Massive gray Is. with numerous thin chert layers; in places large belts are altered
to dol. Thickness 65 to 400 ft. Many lower Miss, fossiis (listed). Underlies

Bullion dol. and overlies Dawn Is.; all members of Monte Cristo Is. Well de-
veloped in region of Anchor mine, Goodsprings quad.

Anchor Mine tongue (of Mancos shale).
Upper Cretaceous: Eastern Utah (Book Cliffs coal held).
C. E. Erdmann, 1934 (U. S. G. S. Bull. 851, pp. 36-38). Anchor Ifine tonpwe is
one of the 3 westward-projecting tongues of Mancos sh. that inter-hnger with
basal Mesaverde strata. Its base or E. end lies in sec. 12, T. 10 8., R. 100 W.,
and in that vicinity it has typical Mancos lithology. Westward it changes from
dark-gray sandy marine sh, into thin-bedded ss. and carbonaceous material repre-
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senting deposition in shallower waters near shore. Near mouth of Hunter Canyon
it separates upper and lower members of Sego ss. Is exposed at Anchor mines.
Thickness ranges from 0 to 115+ ft.

Anderdon limestone member (of Detroit River dolomite).

Lower Devonian: Southeastern Michigan (Detroit region) and western
Ontario.

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

W. H. Sherzer and A. W. Grabau, 1909 (Geol. Soc. Am. Bull,, vol. 19, pp. 540-+).
Anderdon coral Is—Pure calcarenite or lime sand rock with embedded corals.
Thickness 0 to 38 ft. Older than Ambherstburg dol. and younger than Flat Rock
dol. Only exposure in Anderdon quarry, Anderdon Twp, Essex Co., Ont. [On a
later page (553-556) thickness is given as 40 to 50 ft. Later repts give thickness
0 to 150+ ft.]

Anderson sandstone. (In Pottsville group.)

Pennsylvanian: Eastern Tennessee.

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

Anderson phyllite.

Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains).

E. Blackwelder, 1926 (Geol. Soc, Am. Bull., vol. 37, pp. 620, 622, 641). Audersow
phyHite.—Largely recrystallized dark gray and black slaty rocks, with some
calc, and a few sandy strata; much pyrite. Thickness 1,600 ft. Intergrades
with overlying Ranger marble and with underlying Nash marble series. Named
for old Anderson mining prospect, on Libby Creek, near contact of this fm.
with Nash marble series. Assigned to early Algonkian.

Anderson clay.
A name applied to clay underlying Anderson coal in Jefferson Co., Ohio.
Lies in Coneinaugh fm. (Penn.), 152" above Cambridge Is. (See R. E.
Lamborn, Ohio Geol. Surv., 4th ser., Bull. 35, 1930, p. 134.)

Anderson Bay formation.
Triassic : British Columbia.
R. G. McConnell, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 70).

Anderson River group.
Age (?) : British Columbia.
A. R. C. Selwyn, 1872 (Canada Geol. Surv. Rept. 1871-72, pp. 62-63).

Anderson-Spartanburg zone.
Pre-Cambrian: Northwestern South Carolina.

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C., advance copies; published
in 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral
resources of S. C., pp. 6, 12). The Anderson-SparMabw-y irone probably represents
most prominent body of oldest phase of Archean exposed in S. C., to which all
other rocks in State are probably junior, excepting tongues of the corresponding
Carolina gneiss series which occupy portions of adjacent zones. It comprises a
wide belt bounded on W. by Tiger zone along a line which irregularly extends
from 82° long, on N. C. line to Brown's ferry on Savannah River; on N, by the
State line; on E. by an irregular line which extends from a point approx+j”“mj”B.
of Grover, along Whitaker Mtn Ridge, to mouth of Buffalo Creek, tne”e imme-
diately N. of Gaffney to Thicketty Station, thence slightly W. of T/cyetty.Creek
to West Mtn, thence to Graycourt Knob, thence near Wares Shoals (S&yitln River),
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thenee N. of Abbeville and immediately S. of Lowdensville, whence it proceeds along
Rosses Creek to Savannah River, up which the bdy extends to Brown's ferry. It
includes upper part of Cherokee, greater portion of Spartanburg, lower half of
Greenville, lower three-fourths of Anderson, and a narrow northerly strip of Abbe-
ville Counties. It is largely constituted of Carolina gneiss series and subordinate”
of Roan gneiss or hornblende series, and intrusive diabase and diorite. The rocks
comprise granite, granitite, gneissoid slates, mica schists and slates, hornblende
schists, graphite schists, etc. Pegmatization has been extensive. Many of rocks

Named for development in Anderson and Spartanburg Counties.

Andover granite.

Carboniferous (iate) : Northeastern Massachusetts.

C. II. Clapp, 1910 (Igneous rocks of Essex Co., Mass.). Andover granite.—Normal
facies strongly resembles Squam granite. Includes a muscovite granite facies and
aplite and pegmatite.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 86-87, 220-221, and map). Andover
granite.—Typically a biotite-muscovite granite of moderately coarse and generally
somewhat uneven grain. Generally more or less foliated and in many places
strongly gneissic. Parts of it are porphyritic, and aplitic and pegmatitic phases
abound. Color ranges from nearly white to dark gray. Composed essentially of
feldspar, quartz, muscovite and biotite. Intrusive, and, with exception of few
dikes, the youngest rock in region in which it -occurs. Occupies large area around
Andover.

tAndrew shale. (In Douglas formation.)
Pennsylvanian: Southwestern lowa, northwestern Missouri, and eastern

Kansas.

C. R. Keyes, 1899 (Am. Geol., vol. 23, p. 306). Andrew sb.—Upper memb. of Lawrence
sh. [broad usage] in Mo. and eastern Kans. Overlies Iatan Is. memb. of Lawrence
and underlies Plattsmouth Is.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1986, for relations to

present recognized units.
Named for Andrew Co., Mo.

Andrews schist.
Lower Cambrian: Western North Carolina, eastern Tennessee, and central

northern Georgia.

A. Keith, 1907 (U. S. G. S. Nantahala folio, No. 143, p. 5). Andrews scMat.—Calc,
schist, 200 to 350 ft. thick. One of most conspicuous features is large number of
crystals of ottrelite which spangle the rock. Muscovite and biotite also occur
in frequent crystals, especially in upper parts of fm. The various micas are em-
bedded in a One matrix of carbonate of calcium of about same character as
underlying Murphy marble. The feature which makes this schist of particular
importance is development in it of deposits of brown hematite. At base the fm.
grades into Murphy marble by interbedding and by diminution of amount of
ottrelite. Upward it passes into Nottely qtzite, as the sandy material increases
both in separate layers and as grains in the body of the schist.

Named for exposures at and in vicinity of Andrews, Cherokee Co., N. C.
The town is situated on the schist.

Angela formation.
Cretaceous : Mexico.
W. F. Foshag, 1934 (Econ. Geol., vol. 29, No. 4, p. 333).

fAngelina series.

Tertiary : Eastern Texas.

R. T. Hill, 1902 (Franklin Inst. Jour., vol. 154, No. 2, pp. 153-154). AWfiMR
series.—Later Eocene deposits of Tex. coastal plain. Overlies Camden series
(earlier Eo.) and underlies Neocene. Includes Lufkin deposits (Yegua), Fayette
sands, and Fleming beds (Frio clays). Thickness as given by Kennedy 1,407 ft.

Probably named for Angelina Co. or Angelina River.
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tAngelina County beds.
Eocene : Eastern Texas.
See explanation under tLufMw heds.

Angel Lake glacial stage.

A name applied by E. Blackwelder (Geol. Soc. Am. Bull., vol. 42, p. 918,
1931) to time covered by a Pleist. glacial deposit in Ruby Mtns, NE. Nev.,
which he correlates with Wisconsin stage. "The features of this stage
can best be studied at Angel Lake, SW. of Wells" [Elko Co.].

Angola shale.

Upper Devonian: Western New York.

A M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 24 and chart). Angola sir.—Soft
gray shales underlying Dunkirk sh. and overlying Rhinestreet sh. Included in
Portage. [See also N. Y. State Mus. Mem. 6, 1903.]

D. D. Luther, 1903 (N. Y. State Mus. Buil. 69, pp. 1019-1029). Angolu soft shales
with concretions.—Upper 100 ft. soft shales; lower 68 ft. concretionary sh.
Underlie Silver Creek light soft shales and overlie Rhinestreet black sh. Included
in Portage group of Lake Erie section.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 76 and chart). Angola sir.
named for Angola, Erie Co., where it Is exposed along Big Sister Creek. Overlain
by Hanover sh. and underlain by Rhinestreet sh. The Hanover and Angola—Hatch
sh. and hags to E.

G. H. Chadwick, 1919 (Geol. Soc. Am. Bull, vol. 30, p. 157). Angola shales are
discon, overlain by Hanover shales and dlscon. underlain by Rhinestreet sh.

G. H. Chadwick, 1923 (Geol. Soc. Am. Buli., vol. 34, p. 69). Angola sh. is much
younger than Hatch sh. and is=Gardeau sh. [narrow sense]. Is separated from
overlying Hanover sh. [restricted] by Pipe Creek sh., with which it is discon. (?).

G. H. Chadwick, 1933 (Pan-Am. Geol., vol. 60, No. 3, p. 193). Angola sh. overlies
Hatch and underlies Wiscoy. Is= (ascending) Grimes ss., Gardeau sh. (restricted),
Letchworth sh., and Portage ("Nunda") ss.

Anguilla formation.
Miocene (lower) : West Indies.
T. W. Vaughan, 1918 (Wash. Acad. Sei. Jour., vol. 8, p. 271).

Anian period.
A term introduced by C. [R.] Keyes. Probably an abbreviated form of
his Anianie period.

Anianic period.

A time term introduced by C. [R.] Keyes to cover what appears to be the
erosion interval separating the pre-Camb. rocks formerly called "Arehean
system" and "Algonkian system." "Derived from Anian Straits, an
illusory waterway the discovery of which long played chief incentive to
early geographic exploration of North American continent." (See lowa
Acad. Sei. Proc., vol. 21, p. 201, 1914, also lowa Acad. Sei. Proc., vol. 24,
p. 56, 1917.)

Animas formation.
Tertiary? (Eocene?) : Southwestern Colorado.

W. Cross, 1896 (U. S. G. S. Mon. 27, pp. 217-219). Animas Riverbeds Un heading] ;
Animas beds [in teat].—Yellowish brown clays, tuffs, sss., and egls. in which
andesitic material greatly predominates and presents a variety rivaling that in
the Denver beds, of which they are considered the direct equiv. Thickness 700
or more ft. Overlie Laramie fm. and underlie Puerco fm. on Animas River below
Durango.

J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134). Animas fm. (restricted).—Andesitic
fluviatile deposits, of probable Eo. age, 0 to 2,670 ft. thick. Uncon. underlies
Torrejon fm. and uncon. overlies McDermott fm.—an andesitic fm. 0 to 400 ft.
thick, heretofore included in Animas fm., but believed to be of Cret. age. Animas
fm. as here restricted appears to be present in only a limited area in SW. Colo.
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In NW. New Mex. deposits believed to be approx, eontemp. with it, but geographi-
cally separated from it and different lithologically, are here designated as O;o
Alamo as.

fAnimas interglacial epoch.
Pleistocene : Southwestern Colorado.

W. W. Atwood and K. F. Mather, 1912 (Jour. Geol, vol. 20, pp. 392-409), applied
this name to interval preceding the Wisconsin (fUinta) glacial stage and following
the Durango (fBighorn) glacial stage. The name Awimaa being preoccupied in
same region, this interval was later (U. S. G. S. P. P. 166, 1932) described by
them as post-Durawgo (Mid pre-Wisconswt iateryiacial stape.

Animas moraine.
Pleistocene : Southwestern Colorado.

W. Cross and E. Howe, 1906 (Geol. Soc. Am. Bull,, vol. 17, pp. 256-272), mention
Animas moraine on several pages. The name is preoccupied in same region.

tAnimas River beds.
Tertiary? (Eocene?) : Southwestern Colorado.
See under Awbnas fm.

Animikean.
A term applied by some Canadian geologists to rocks formerly called
"Animikie group" by other geologists. (See W. G. Miller and C. W.
Knight, Ontario Bur. Mines Rept., vol. 22, pt. 2, 1914, p. 125.)

fAnimikie group.
I're-Cambrian (upper and middle Huronian) : Canada, northern Michigan,
Wisconsin, and Minnesota.

T. Sterry Hunt, 1873 (Am. Inst. Min. Engrs. Trans., vol. 1, pp. 331-395). AmmiMe
prowp.—Dark-colored argillites and sss. underlying the great Keweenaw group and
overlying Huronian crystalline schists along Thunder Bay (of N. shore of Lake
Superior, in Canada). This is lower div. of upper copper-bearing series of Logan.
Animikie is Indian name for Thunder Bay.

R. D. Irving, 1883 (U. S. G. S. 3d Ann. Rept., pp. 124, 135, 157-163), gave thickness
of Animikie group (slates and qtzites) of the Huronian as 10,000 ft.

C. R. Van Hise, 1892 (U. S. G. S. Bull. 86), stated AaimiMe series is=upper
Huronian ; rests uncon. on lower Huronian; is uneon. overlain by Keweenawan
series; and is=Penokee series.

C. W. Hayes, Robt. Bell. W. G. Miller, F. D. Adams, C. R. Van Hise, and A. C. Lane
(composing the Special Committee of American and Canadian geologists appointed
to determine the proper nomenclature for Lake Superior region), 1905 (Jour. Geol..
vol. 13, pp. 89-104). AmmiMe (Upper Hwoni(M) rests uncon. on Middle Huronian
in Lake Superior region and is uncon. overlain by Keweenawan series.

Some geologists later restricted Huronian to pre-Animikie rocks, but the
U. S. Geoi. Survey continued to follow the definition adopted by the
Special Committee in 1905, which included in it AntmtAie yropp (upper
Hwowtap ). Much has been written about the Animikie rocks and their
correlation. R. C. Allen, 1915 (Jour. Geol., vol. 23, table opp. p. 703)
transferred to middle Huronian the Animikie group, the Vulcan fm., the
Felch schist, the tHanbury si., the Tyler si., and the Quinnesec schist.
In 1919 (Am. Inst. Min. and Met. Engrs. Bull. 153, pp. 2579-2594) he
referred Quinnesec schist and upper part of fHanbury si. to upper
Huronian, but included Vulcan fm. and lower part of fHanbury in
middle Huronian, and stated that his middle Huronian "carries the dis-
tinctive members of the old Animikie, the main iron-bearing series.
Whether the name Animikie should be retained for the portion remain-
ing as the Upper Huronian, or shall follow its most distinctive members
into the Middle Huronian may be left for later decision."
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A. C. Lawson, 1929 (Geoi. Soc. Am. Bull,, vol. 40, p. 383). The Animikie rests,
at Thunder Bay, on the peneplain evolved in Eparchean interval, and therefore is
not Huronian in any sense. Its correlative N. of Lake Huron is very uncertain
and may be nonexistent.

A. Leith, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., p. 325). There are a
few iron fms. within the Upper Huronian. Among them are the fms. at Iron
River, Crystal Falls, Florence, the W. part of Marquette dist., and probably in
Cuyuna dist. The great producers, however, including the iron fms. of Mar-
quette, Mesabi, Gogebic, and Menominee dists., are now considered to be of
Middle Huronian age. Because of this new correlation it seems necessary to
abandon the term AnimiMe, because it includes fms. of both Upper and Middle
Huronian age, separated by an uncon. which, at least in Marquette dist., is of
great magnitude.

t Aniinikie series.
Same as yrowp.

Ankareh shaie.

Triassic (?): Northeastern Utah (Park City region) and southwestern
Wyoming.

J. M. Boutwell, 1907 (Jour. Geol.,, vol. 15, pp. 439-458). AnAareA s7n (also AmAureA
frn..).—Siliceous detrital deposits, chiehy red shales, which frequently become sandy
through considerable thicknesses. Also includes a number of well-marked beds
of rather coarse whitish gray ss., 20 to 55 ft. thick. A few fossiliferous grayish
blue Iss. a few ft. thick are also intercalated. Thickness of fm. 1,500 ft. The
div. line btw. Ankareh and underlying Thaynes fm. is made on lithologic grounds,
calc, members characterizing the Thaynes and siliceous members characterizing the
Ankareh. The basal memb. is taken as the coarse massive ss. that lies at base of
the red sh. as a whole and immediately overlies a thin Is. Only a part of this fm.
occurs in Park City dist., the highest part being marked by a prominent massive
white ss. memb. Named for Ankareh Ridge, Park City dist., on which it attains
its fullest and most characteristic development within the dist.

The some year (1907) that Boutwell introduced the name AnAtwek sA. in
Park City dist., Utah, A. C. Veatch introduced the name TVwpyet ss. for
approx, equiv. deposits in SW. Wyo.

H. S. Gale and R. W. Richards, 1910 (U. S. G. S. Bull. 430), restricted
both Nugget ss. and Ankareh sh. (See 1910 entry under Ntwet ss.)

J. M. Boutwell, 1912 (U. S. G. S. P. P. 77, p. 59), redefined his Ankareh sh.,
as explained in 1912 entry under IVwpyet 3S., and called the upper part
(Vw.yyct ss.

The name A-rJcarek is no longer used in SE. Idaho. (See 1916 and 1920
entries under [Vwpyef ss.) According to G. R. Mansfield (U. S. G. S. P. P.
152, 1927) the Ankareh sh. of Park City dist., Utah, as restricted by
Boutwell in 1912 is=lower part of Nugget ss. restricted of Mansfield plus
underlying Wood sh., Deadman Is., Higham grit, and Timothy ss. of

SE. Idaho.

Annabelle shale. (In Monongahela formation.)
Pennsylvanian : Northern West Virginia.

R. V. Hennen and I). B. Reger. 1913 (W. Va. Geol. Surv. Rept. Marion, Monongaiia,
and Tayior Counties, p. 250). AnmtheHe sh.—Greenish gray and brown sh.,
10 to 12 ft. thick. Underlies Uniontown ss. and overlies Uniontown coal. At
Annabelle, Marion Co., it largely replaces Uniontown ss.

Annapolis formation.
Triassic: New Brunswick and Nova Scotia.
S. Powers, 1915 (Geoi. Soc. Am. Bull., vol. 26, p. 93).

Annona chalk.
Upper Cretaceous : Northeastern Texas, Louisiana, southeastern Oklahoma,
and southwestern Arkansas.
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R. T. Hill, 1894 (Geol. Soc. Am. Bull., vol. 5, p. 308). Pure white chalk, called
WMte CMys c/tahc in Ark. and Amena cliaM: in Tex. Underlies marls called Browns-
town marls in Ark. and ZcAapoo marls in Tex. Overlies Taylor marls.

According to 1925 and 1926 work of L. W. Stephenson and C. H. Dane
(U. S. G. S. Press Bull. 8823, Sept. 10, 1926; A. A. P. G. Bull,, vol 11, p. 9,
1927; Ark. Geol. Surv. Bull. 1, p. 79, 1929) the Annona chalk in Ark.
underlies Marlbrook marl restricted (mistaken for the older Brownstown
marl in early repts) and overlies Ozan fm. (upper and uncon. part of
Brownstown marl of early repts, which is=in age lower part of typical
Taylor marl). In NE. Tex. the Annona rests uncon. on Brownstown marl
restricted (=lower part of Brownstown marl of earlier usage) and uncon.
underlies marl that is believed to be upper part of Taylor marl. Accord-
ing to L. W. Stephenson, 1937 (U. S. G. S. P. P. 186G, p. 135), Ozan fm.
is=lower part of Annona chalk of Red River Co., NE. Tex., which lower
part of Annona is=lower part of Taylor marl.

Named for outcrops about 2 mi. NW. of Annona, Red River Co., Tex.

Annville limestone.

B. L. Miiier, 1925 (Pa. Geol. Surv., 4th ser., Buli. M7, pp. 124, 133). Trade name
for belt of "Cambro-Ordovician" [Upper Camb.] lIss., a few hundred ft. wide and
about 15 mi. long, that passes through or very near Myerstown, Lebanon, Annville,
and Palmyra, Lebanon Co., Pa. Quarried in vicinity of Annville.

Anoka moraine.
Pleistocene (Wisconsin stage) : Southern Minnesota (Kandiyohi, Meeker,
and Anoka Comities).

F. Leverett, 1932 (U. 8. G. 8. P. P. 161, pp. 84-85). Included in Crow River morainic
system. Village of Anoka, Anoka Co., is on this moraine.

Anona chalk.
See Atwtona c¢7m/7c.

t Anorthosite series.
Pre-Cambrian: Canada.

F. D. Adams, 1893 (Jour. Geol., vol. 1, pp. 332-335).

C. R. Van Hise and C. K. Leith, 1909 (U. 8. G. 8. Bull. 360, p. 59). As the area
studied in Laurentide Mtns widened, a new fm. was found, a laminated gabbro.
It was recognized as being largely composed of labradorite or anorthosite and so
was first called "Anorthosite" or "Labradorian," and afterward "Norian." [For
further particulars see index of Bull. 360.]

Antelope moraine (also morainic system).

Pleistocene (Wisconsin stage) : Southern Minnesota, South Dakota, and
North Dakota.

Named by T. C. Chamberlin, 1883 (U. S. G. S. 3d Ann. Rept., pp. 388, 393),
Awtelope HRIs or 77tird wtoraitte. He believed it next succeeded the Gary
moraine. Later the name was shortened to Antelope morawte. According
to work of F. Leverett (U. S. G. S. P. P. 161, 1932) this moraine is not
the third moraine. Named for Antelope Ridge or Antelope Hills, in SW.
part of Lac qui Parle Co., Minn. Is of late Wisconsin age, according to
W. C. Alden.

Antelope rhyolite.
Tertiary (?) : Northwestern Arizona (Oatman dist., Mohave County).

C. Lausen, 1931 (Ariz. Bur. Mines Bull. 131, and map).
Antelope Creek bed. (In Strawn formation.)

Pennsylvanian: Central Texas.

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept, pt. 1, pp. 374, 385, 386).
Autelope creea bed—Variable ss., friable to hard, pure to clayey, with a little cgl.
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and some elay. Local deposit. Memb. of Strawn div. Underlies Indian Creek
bed and overlies Comanche Creek bed.

Named for Antelope Creek, San Saba Co.

| Antelope Hills moraine.
Name originally proposed by T. C. Chamberlin (U. S. G. S. 3d Ann. Rept.,
pp. 388, 393, 1883) for the Antelope moraine of modern literature.

" Anterior sandstones and shales.
Descriptive term applied in early repts to a lower part of Newark group in
Conn.

t Anterior trap.
Descriptive terni applied in early repts to a basalt flow in lower part of
Newark group in Conn.

tAnthracolithic.

A European term synonymous with Carboniferous period as used by U. S.
Geol. Survey and other American geologists, i. e., including Perm., Penn.,
and Miss, series. Introduced by William Waagen in 1891. For definition
see U. S. G. S. Bull. 769, p. 78, 1925.

Anticosti group.

Silurian: Canada and New York.

E. Hillings, 1857 (Canada Geol. Surv. Rept. Prog. 1853-1856, pp. 247-345). Anti-
eosti proMp, divided into divisions C, D, E, and F.

W. E. Logan, 1863 (Canada Geol. Surv. Rept. 1843-1863, pp. 298-344). AnMoosM
yroiip includes Oneida cgl., Medina ss., Clinton] group, and Niagara group.

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull.,, vol. 21, pp. 680, 704).
"Anticosti group” of Billings included Oneida, Medina, Clinton, and Niagara sh.
and Is., and is synonym of Niagara period of Dana, 1863 and 1895. "Billings' term
'Anticostian,’ although a synonym for Niagaran, will be retained for local applica-

G. II. Chadwick, 1918 (Geol. Soc. Am. Bull.,, vol. 29, p. 365). Anticostium is best
available series name for the Eontaric as here defined, that is, including approx.
Medina, lower Clinton, upper Clinton, and Rochester.

The U. S. Geol. Survey uses Niagara yrortp to include Lockport dol. and
Clinton fm. (in which Rochester sh. is included as a memb.), and treats

the Medina as a distinct group.

Anticostian.
See under A%ticosfi yroap.

Antietam sandstone.

Lower Cambrian: West Virginia, Virginia, Maryland, and southeastern
Pennsylvania.

A. Keith 1893 (as reported by G. H. Williams and W. B. Clark, in Maryland, its
resources, industries, and institutions, chap. 3, p. 68. The fm. was described, but
not named, by Keith in Am. Geol. vol. 10, p. 365, 1892). AwHetam ss.—Fine-
grained white ss., 250 ft. thick, with scolithus and Lower Camb, fossils. Underlies
Camb. Is. and overlies Harper's Ferry shales [Harpers sh. of present usage].

In SE. Pa. the lithologic character of fm. changes and it is there called
Antietam t/tgite in some areas and Antietam sebist in other areas.

Named for exposures E. of Antietam Creek, in Harpers Ferry quad.

Antigua formation.
Tertiary : West Indies.
J. W. W. Spencer, 1901 (London Geol. Soc. Quart. Jour., vol. 57, pp. 497, 526) and
1902 (vol. 58, p. 357). [Assigned to Tert.]
Later writers have assigned it to Cret., to Olig., and to Mio.
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Antioch sandstone.

Permian: Central southern Oklahoma (Garvin County).

D. A. Gwen, 1936 (A. A. P. G. Bull, vol. 20, No. I, pp. 1465, 1466). South
of Washita River the upper part of Garber-Wellington section again contains
thick sss., as at Antioch, in T. 3 N.,, R. 2 W. These Antioch sss. grade north-
ward into the sh. of Paoli area, thus indicating that they did not come from
same direction as the Garber of Cleveland Co. Btw. the Antioch sss. and the
Pontotoc on E. the lower section is similar to that E. of Paoli, the sss. being very
lenticular. [On p. 1466 Green states that on S. side of Washita River, in area
SW. of Maysville, a good sh. section, 160 ft. thick, lies btw. base of Purcell ss.
lenses of Hennessey sh. and Antioch as.]

Antler formation.
Mississippian : British Columbia.
W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 149, p. 22).

tAntlers sand.

Lower Cretaceous (Comanche series) : Southeastern Oklahoma and north-
eastern Texas.

R. T. Hill, 1894 (Geol. Soe. Am. Bull,, vol. 5, p. 303). Pack sand, at base of mtns
in southern Ind. Ter., identical in character with that of Trinity and Paluxy
sands of Brazos section in Tex., except that the Iss. which there separate them
have thinned out in country N. of the Brazos. Uncertain whether it represents
either one or both of the sands of Trinity div. of Tex., so provisional name
Antlers sands is used.

R. T. Hill, 1901 (U. 8. G. 8. 21st Ann. Rept., pt. 7, p. 114). Antlers sand will
be applied to equivalents of all the fms. of Trinity group (Paluxy, Glen Rose, and
Travis Peak) as they coalesce along W. border region N. of Parker Co.

This name was many years ago discarded by Okla. Geol. Surv. and U. S.
Geol. Survey, both of whom employ the older name Trinity .sawd, for the
undiff. equivalent of Trinity group of Tex.

Named for Antlers, Pushmataha Co., Okla.

tAntoine dolomite.

Pre-Cambrian (lower Iluronian): Northwestern Michigan (Menominee
district).

C. R Van Hise, 1899 (U. 8 G. S. 19th Ann. Rept., pt. 3, pp. 16, 17, and U. S.
G. S. Mon. 36, pp. XXV, XXVI). Ajoute dol. of Menominee dist, overlies
Sturgeon qtzite and underlies Vulcan iron fm.

C. R. Van Hise and W. S. Bayley, 1900 (U. S. G. S. Menominee folio, No. 62),
and W. 8. Bayley, 1904 (U. 8. G. S. Mon. 46, on Menominee dist.), applied
RanduiWe dol. to the dol. overlying Sturgeon qtzite in Menominee dist., stating
that it borders N. side of Lake Antoine for a part of its length, that it is uncon.
overlain by Vulcan fm., the lower memb. of which consists of slates, cgls., gtzites,
and jaspilites, and that Negaunee fm. is represented in Menominee dist, only by
pebbles in the gtzite at base of Vulcan fm.

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 333 and chart opp. p.
598), applied RandviWe dol. to the dol. overlying Sturgeon qtzite in Menominee
dist., stating that a belt of the dol. borders N. side of Lake Antoine for a portion
of its length, and that it is overlain by middle Huronian qtzite (correlated with
Ajibik qtzite, Siamo si., and Negaunee fm.) which "in most of dist, is not
separated from upper part of Randville dol."

Antonio slate.

Pre-Cambrian: Central northern New Mexico (Manzano Mountains).

C. [R.] Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, pp. 257-259; Conspectus of geol.
fms. of N. Mex., pp. 4, 5). Antonio slates.—Somewhat metamorphosed argill.
beds, 2,000 ft. thick, which lie beneath Tijeras qtzite and are well displayed at
N. end of Manzano Mtns. Underlain by other but as yet undet, sediments.
[Derivation of name not given.]
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Antonito limestone.
Pennsylvanian (?): Central northern New Mexico (Sandia Mountains).
C- IR.] Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, pp. 257-259; Conspectus of
geol. fms. of N. Mex., pp. 3, 5). AHtonMo las.—Lowermost of heavy gray Iss.
exposed in fine sections at S. extremity of Sandia Range. Thickness 200 ft.
Basal]part of Maderan series and overlies Mosca Is. [Derivation of name not
given.
Antrim shale.

Upper Devonian: Michigan (Lower Peninsula).

A. C. Lane, 1901 (Mich. Miner, vol. 3, No. 1, p. 9). We are considering replacing
Rt. (preoccupied) by the name of the county in which the shales
are exposed.

A. C. Lane, 1902 (Mich. Geol. Surv. vol. §, pt. 2, map at end). Antrim.—Mainly
black sh., often bituminous. Underlies Berea grit and overlies Traverse [fm.J.

R. B. Newcombe, 1933 (Mich. Dept. Cons., Geol. Surv. Div. Pub. 38, geol. ser. 32,
pp. 47, 48), stated that Antrim s7a. contains Miss, fossils in upper part.

Anvil ferruginous chert member (of Ironwood formation).
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Gogebic district)
and northwestern Wisconsin.

W. O. Hotchkiss, 1919 (Eng. and Min. Jour. vol. 108, pp. 501, 505). Anvit fer-
mgrinoM” ¢’ crt mem& —Dominantly wavy-bedded granular or One-grained ferrugi-
nous cherts, 0 to 375 ft. thick. Top memb. of Ironwood fm. FEroded away in
places. Overlies Pence ferruginous si. memb. Named for Anvil mine, E. of
Bessemer, Mich.

Anvil Rock sandstone member (of McLeansboro formation).

Pennsylvanian: Western Kentucky and southeastern Illinois.

D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, p. 45, and pl. showing section of Lower
Coal Measures). Awrit RocTc ss.—Massive ss., 31 ft. thick, separating Lower
Coal Measures from Upper Coal Measures; universally known in SW. Ky. as
"Anvil Rock," because of resemblance to an anvil of two conspicuous masses of
the ss. situated on its northern escarpment on Hines Creek, Union Co.

G. H. Cady, 1926 (Ill. Acad. Sei. Trans., vol. 19, pp. 250-272). Anvil Rock ss.
outcrops in Saline Co., SE. Ill,, where it is 60=+ft. thick and lies 5 to 20 ft.
above base of McLeansboro fin. Relations to Bankston Fork Is. undet.

Anzar phase (of Santa Lucia series).

Paleozoic (provisionally) : Southern California (San Benito County).

P. F. Kerr and II. G. Schenck, 1925 (Geol. Soe. Am. Bull,, vol. 36, pp. 470, 471,
and map). A metamorphic phase probably produced by serpentinization of basic
phase of the igneous intrusion. There is a small area of red chert and granite
associated with schist and gneiss W. of San Andreas fault in vicinity of Anzar
Lake. The chert appears to be Franciscan and the serpentinized schist and
gneiss an alteration of the granite; all are now confused in their relations because
of faulting. In the accompanying strat, column they are included as Amaar
p7taae o/ Barta Zmcm seWes. Further study might show that the rocks of this
limited region are either (1) entirely Franciscan, (2) a slight variation of the
Santa Lucia, or (3) a separate series.

Apache group.
Pre-Cambrian : Central Arizona.

F. L. Ransome, 1903 (U. S. G. S. P. P. 13). Apac7TK? yroi/p.—Chiefly qtzites, with
subordinate shales and egls. Thickness 800 to 1,000 ft. Underlies Globe Is.

qtzite, 400 ft.; Barnes cgl., 10 to 15 ft.; Pioneer sh., 200 ft.; and Scanlan cgl.
1 to 6 ft.

F. L. Ransome, 1911 (Min. and Sei. Press, June 3, 1911). Recent work in Ray
quad., which adjoins Globe quad, on S., has revealed that Dripping Spring qtzite
as mapped in Globe quad, included two qtzites, each 400 ft. thick, separated by
250 ft. of cherty Is. The name Drippmy 8prwY%r is restricted to the lower gtzite.

F. L. Ransome, 1915 (Wash. Acad. Sei. Jour., vol. 5, pp. 380-385). The Is. over-
lying Dripping Spring qtzite restricted is here named JfescaE 18. and the over-
lying qtzite, which comprises top fm. of Apache group, is here named Troy
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In 1932 N. H. Darton (Wash. Acad. Sei. Jour., vol. 22, No. 11, p. 319),
removed Troy qtzite (which contains Upper and Middle Camb, fossils)
from the nonfossiliferous underlying fms. of Apache group, which he
assigned to Algonkian system (now discarded) because of their strong
lithologic resemblance to Chuar and Unkar groups of Grand Canyon.
The fms. now included in Apache group consist of (descending) Mescal
Is., Dripping Spring qtzite, Barnes cgl.. Pioneer sh., and Scanlan egl.

Named for exposures on W. face of Apache Mtns.

tApache sandstone.

Upper Cambrian: Grand Canyon.

D. Hager, 1924 (Min. and Oil Bui!., vol. 10, p. 137). Apache ss., a new name
given me by Darton for beds below the Redwall. [Mr. Darton says (personal
communication) that he referred to Tapeats ss., but that in conversation he
may have called it Apache ss.J

Apache limestone.

Permian: Western Texas (Apache Mountains).

K. H. Crandall, 1929 (A. A. P. G. Bull, vol. 13, pp. 929, 939-940). In Apache
Mtns, in SE. Culberson Co., there is exposed a Is. series about 1,000 ft. thick,
which resembles Capitan Is. to marked degree. The local name Apache is. has
been applied to it. It consists of massive gray and white Iss., exhibiting prac-
tically same lithological characteristics and fauna as the Capitan and an over-
lying, well-bedded pisolitic series resembling Carlsbad Is. No fossils found by
writer, but Girty repts a few forms of Guadalupian age. It is almost certainly=
Capitan and Carlsbad Iss. The Apache Is. seems to be a barrier reef with
accompanying lagoonal deposits.

Apache sandstone.
Upper Cretaceous: Eastern Colorado (Walsenburg district).
C. S. Lavington, 1933 (A. A. P. G. Bull, vol. 17, No. 4, p. 399). In Walsenburg
dist, the basal zone of Pierre sh. contains a 20-ft. ss. memb. which II. W. C.
Prommel in an unpublished rept has called Apache ss.

iApalachicola group.
Miocene (middle and lower) : Southern Georgia and northern Florida.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p.
50, pp. 67-69). ApaiacMcola prowp was formerly designated CMpoiam stape and
CMpoia proap, but these names are abandoned because CMpoia has been used
to designate a marl belonging to the group. The group includes a number
of beds differing widely in lithological character, though they are recognized by
their fossils as integral parts of a single group. While Iss. and marls predominate,
the group also includes beds of nearly pure sand and clay. The entire period
of deposition appears to have been characterized by accumulation of more or less
terrigenous materials, and hence the Iss. are usually rendered somewhat Impure
by an admixture of clay and sand. At certain times the conditions appear to
have been especially favorable for development of organic life and some hori-
zons, such as Chipola marl memb. of Alum Bluff fm. and the "silex bed" of
Tampa fm., contain very large faunas. The Apalachicola group is separated
into four fms—Chattahoochee, Hawthorne, Tampa, and Alum Bluff. There is,
however, some reason for believing that the first three are, in part at least,
synchronous, though exact equivalence is difilcult to determine where outcrops
are widely scattered and faunal variations are slight. The Alum Bluff is clearly
younger than Chattahoochee fm., upon which it rests. Assigned to Olig.

Includes Alum Bluff group and Tampa Is.
Named for exposures along Apalachicola River in western Fla.

Apishapa shale. (Of Colorado group.)

Upper Cretaceous: Eastern Colorado.

G. K. Gilbert, 1896 (U. S. G. S. 17th Ann. Rept., pt. 2, p. 567). Apishapa fm.—
Chiedy argill. laminated sh., dark gray, weathering yellowish. Thickness 500 ft.
Upper fm. of Niobrara group in Arkansas Valley of eastern Colo. Overlies
Timpas fm. and underlies Pierre group. Named for Apishapa River.
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I he Niobrara and Benton are not now treated as groups by U. S. GeoL
Survey, the broader term Colorado pronp, which inciudes them both,
being considered the more useful group name. Where the Niobrara
deposits and Benton deposits are not subdivided, they are called 2Vio-

la. and Beutow 371, respectively.
Apison shaie.

Lower Cambrian: Eastern Tennessee, western North Carolina, and north-
western Georgia.

C. W. Ilayes, 1894 (U. S. G. S. Ringgold folio, No. 2; Kingston folio, No. 4; and
Chattanooga folio, No. 6). Ap%so% —Brightly colored, slightly sandy or clayey
shales, banded in red, purple, green, and yellow colors. A bed of gray siliceous Is.

[fBeaver Is.] sometimes occurs btw. this and overlying Rome fm. Thickness of
fm. more than 1,000 ft. Oldest fm. in region.

Named for exposures at Apison, James Co., Tenn.

According to C. E. Besser (personal communication May 1936) the Apison
sh. is part of Rome fm., and so-called Beaver Is. of Knoxville folio is a
Is. lentil in Rome fm.

~Appalachian group.
~Appalachian series,
tAppalachian system.
Paleozoic: Pennsylvania (Appalachian region).
H. D. Rogers, 1836 (Pa. Geol. Surv. 1st Ann. Rept-, pp. 12-22), divided the Paleozoic
rocks of Appalachian region into Carboniferous system and Appalachian system.
In 1840 rept Rogers called the rocks Appalachian system and Appalachian series.
H. S. Williams, 1891 (1. S. G. S. Bull. 80, p. 60). Like objection exists to term
"New York system" [as a name for Paleozoic in America], While the base is
well marked, the rocks of Pa. to top of Coal Measures should be added to them
to complete the system. Adding the Carbf. system, as expressed in Pa., Ohio, and
Va., a natural group of the Erst order is produced, which nearly corresponds to
what we cail Paleozoic era. Were we to adopt for this grand terrane the name
AppalacMan yroup, we should have a properly constituted name for an actual
existing geologic group, free from theory, and its use would probably assist
in the progress of science.

Appalachian revolution.
A period of mountain building and erosion in Appalachian region that
is believed to have begun in late Penn, time and ended at beginning
of Triassic time. (See C. Schuchert, Textbook of Geol., pt. 2, pp. 101,
427, 1924.) The 1933 edition of this Textbook, by C. Schuchert and
C. 0. Dunbar, assigns (p. 65) this revolution wholly to Perm. time.

tAppanoose beds.
Pennsylvanian: Central southern Iowa.

H. F. Bain, 1896 (Iowa Geol. Surv. vol. 5, pp. 378-394). Appanoose beds.—Shales,
Iss., coals, and clays forming lower part of Des Moines stage in Appanoose Co.
Overlain by Chariton cgl. (top div. of Des Moines stage). Includes Jdystic coal

H. F. Bain, 1897 (Iowa Geol. Surv. vol. 7, pp. 426-469), divided Des Moines "stage"
of Guthrie Co., Iowa, into (descending): (1) Sandy sh., 40-100 ft. (prob-
ably=Pleasanton sh. of Mo. and Hans.) ; (2) sh., sss., and lIss. with 3 coals
(probably=Appanoose fm. of Iowa and Henrietta fm. of Mo.); (3) sss., sandy
sh., coals, etc. corresponding to Cherokee sh. of Kans.

H. F. Bain, 1905 (Iowa Geol. Surv. vol. 15, pp. 102-122). Appanoose beds, near
middle of Des Moines fm., include Mystic or Centreville coal, also Iss. known as
"Bottom rock," "Cap rock," "Thirteen-foot Is.," and "Fifty-foot Is."

J. H. Lees, 1909 (Iowa Geol. Surv. vol. 19, pp. 598-604). Appanoose fm.=Henrietta
fm. of Mo. Consists of (descending) : Lonsdale coal, 1 to 2% ft.; sh. with Is.
and ss. seams, 25 to 100 ft.; coal and fine clay, 4 to 16 ft.; Chariton cgl., 15
to 25 ft.; shales and lIss., 50 to 100 ft.; Mystic coal, 6 to 36 inches; fine clay.
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1 to 8 ft.; Is, 15 to 35 ft. Underlies Pleasanton shales and overlies Cherokee
beds.
Named for development in Appanoose Co.

Appekunny argillite.
Pre-Cambrian (Belt series) : Northwestern Montana (Glacier National
Park) and southeastern British Columbia.

B. Willis, 1902 (Geol. Soc. Am. Bull,, vol. 13, pp. 316, 322). argridite.—
Prevailingly gray, black, and greenish ; thin-bedded ; ripple marked; interbedded
with white qtzite; carries Rattened concretions resembling fossils. Thickness
2,000+ ft. Overlies Altyn Is. Underlies Grinnell argillite. It is possible more
detailed strat, study may develop fact that Grinnell and Appekunny argillites are
really phases of one great fm., and that line of distinction btw. them is one
diagonal to the stratification. Excellent exposure occurs on NE. spur of
Appekunny Mtn, Mont., but also well exposed in cliffs throughout Lewis and
Livingston Ranges.

Appistoki member (of Appekunny argillite).
Pre-Cambrian (Belt series) : Northwestern Montana (Glacier National
Park) and southern Alberta.

C. L. and M. A. Fenton, 1931 (Jour. Geol., vol. 39, No. 7, pp. 670-679).
memb.—Middle memb. of Appekunny fm. Consists of 2,000 to 2,200 ft. of
thin-bedded to thick-bedded metargillite, with minor beds of siliceous argillite
and qtzite. On Rising Wolf and Appistoki Mtns, in S. part of Lewis Range,
Mont., this memb. consists of a lower series of brownish to black metargillites
and upper greenish series which forms heavy ledges and falls. Northward to
Blackiston Brook, Alberta, the memb. becomes more highly siliceous, with beds
of qtzite; the color becomes green in lower portions. Underlies Rising Wolf
memb. and overlies Singleshot memb.

Appleton stage.
Pennsylvanian : Western Arkansas coal held and central eastern Oklahoma.
A. Winslow, 1896 (N. Y. Acad. Sei. Trans., vol. 15, pp. 51-52). App%eto% stape.—
Sss. and shales underlying Booneville stage and overlying Danville stage. Con-
sists of (descending) : Shales, few ft. to 40 ft.; Cross Plains ss., 50 to 200 ft.;
Russellville shales, 500 to 600 ft.; and Washburn sss., 500 to 600 ft.

Represents middle part of Atoka fm.
Probably named for Appleton, Pope Co., Ark.

t Appomattox formation.
Pleistocene and Pliocene (?) : Atlantic Coastal Plain, Virginia to Alabama.

W J McGee, 1888 (Am. Jour. Sei., 3rd, vol. 35, pp. 125, 328-330). Appomé&ttoa?
/m.—A series of predominantly orange-colored clays and sands of later Tert, age,
regularly but obscurely stratified, sometimes interbedded with gravel or inter-
spersed with pebbles. Thickness 0 to 100 ft. Typically exposed on and near
Appomattox River from its mouth to some mi. W. of Petersburg. Rests on
Potomac ss., from which it is readily distinguished by its greater homogeneity,
the more complete intermingling of its aren, and argill. materials, its more
regular stratification, and its more uniform and predominating orange color.
It is as readily distinguished from overlying Columbia deposits by its vertical
homogeneity, its comparatively regular stratification, distinctive color, and greater
range in altitude, extending as it does from tide level to highest eminences of
Piedmont escarpment btw. the Rappahannock and the Roanoke. Continues to
thicken and expand S. of Appomattox River, until it forms the surface everywhere
in vicinity of fall line save where it is cut away by erosion or concealed beneath
Columbia deposits. Is typically exposed on the Roanoke opposite Weldon, N. C.
Forms predominant surface fm. over a zone 40 or 50 mi. wide on the Roanoke,
but attenuates and narrows northward, finally disappearing on Potomac Creek
4 or 5 mi. N. of Fredericksburg; and although it appears to thicken seaward it
soon disappears beneath tide level and newer deposits. No fossils. Overlies
Mio. and underlies Columbia fm. Fresh aspect and comparatively slight erosion
indicate its age is much nearer Columbia fm. than Mio. It is probable it will
be found to reach considerable volume in S. C., Ga., and Ala., and although
precise relations have not been ascertained, it is indicated not only by physical
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considerations but by Fontaine's recent studies in Va. and Ala. that at least
part of Orange Sand of Hilgard and other southern geologists is = Appomattox
fm. of N. rather than Columbia, which is not known to extend much farther S.
than N. C.

Includes equivalents of | Lafayette fm. (Plio. ?) and of Columbia group
(Pleist.).

Apsey formation.

Lower Ordovician: Newfoundland.

G. Van Ingen, 1914 (Princeton IJniv. Contr, to geol. of Newfoundland, No. 4).
Apsey fm.—Shales carrying 2 species of Prmcetowia, underlain by brown shales
carrying R/tizmartZm. Overlain by Maidment fm. and underlain by Brown Mead
fm. Included in Clarenville series. [Derivation of name not stated.]

Apulia shale.
Apulia limestone.

Devonian: Central New York (Onondaga County).

T. A. Conrad. 1841 (N. Y. Geol. Surv. 5th Ann. Rept., p. 31). Sherburne group under-
lies Tully Is. and overlies spates %ear Api/Ma [Onondaga Co.], which rest on
black si.

W. W. Mather, 1843 (Geol. N. Y., vol. 1). Erie div. includes Ludlowville sh., Encri-
nal Is-, Moscow sh., Api/Zta. cwd “erbMrwe s&aZes, and Cazenovia group. [Apulia
sh. not described.]

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc. Am. Bull,, vol. 46, pp. 790-808).
Apttha memé&. of fm—Apidia was proposed by Conrad in 1841 for a part of
Hamilton group, but was early discarded and nearly forgotten. Because of scarcity
of local names in Tully Twp the name is here revived, with a new meaning. Type
section is in the ravine adjacent to June's quarry, 1% mi. SW. of Apulia Station,
Tully Twp. It is hard, heavy-bedded, aren. Is. containing Hypothyr"bm in great
numbers and at several levels. Thickness at type section, 17 ft. 3 in.; at Moravia.

' 12+ ft.; at Ovid. 4= ft.; at Bellona, 2% ft. Underlies West Brook memb. of Tully
and overlies Tinkers Falls memb. of Tully.

Aquashicola formation.
Silurian: Northeastern Pennsylvania (Carbon and Northampton Counties).
B. L. Miller, 1911 (Ta. Topog. and Geol. Surv. Rept. No. 4, p. 51). AgMctsZhcoZa fm.—
Shales, chiefly red but in part olive colored, with occasional layers of sss., which
are numerous in lower part but rare in upper part. Thickness 1,275 ft. in Lehigh
Gap dist. Called sTmZes in repts 2d Pa. Geol. Surv., but are more recent
than Clinton, because they overlie Shawangunk fm., which carries Salina fossils
at Otisville, N. Y. Believed to be same as High Falls fm. Named for occurrence in

Aquia formation. (Of Pamunkey group.)
Eocene (lower) : Eastern Virginia, Maryland, and Delaware.

W. B. Clark and G. C. Martin, 1901 (Md. Geol. Surv. Eocene vol, p. 58). Atyma
—DMore highly aren, and much more calc., than overlying Nanjemoy fm. Con-
sists chiefly of greensands and greensand marls, frequently argill. Thickness 100
ft. Characterized by well-marked fauna representing a clearly defined paleonto-
logical stage. Is divided into Paspotansa memb. or substage above and Piscataway
memb. or substage below, which are faunally separable over considerable parts
of Md. and Va. Rests uncon. on Cret. This is an expanded definition of Aquia
Creek stage or fauna, which did not include basal 60 ft. of unfossiliferous green-

sand. Is bottom fm. of Tamunkey group.

Type loc., Aquia Creek, Stafford Co., Va.

tAquia Creek series.
Lower Cretaceous: Northeastern Virginia.

L. F. Ward, 1895 (U. S. G. S. 15th Ann. Rept., p. 326). A<H{(T Cree/c sortes.—Most
typically developed within vicinity of Aquia Creek [Stafford Co., Va.], and I
therefore decided to give that name to the memb. designated as "Brooke" by Prof.
Fontaine. The materials were obviously derived to a great extent from the Rappa-

151627°—38----- 5
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hannock series. There is great difference in the fossil piants of Aqnia Creek and
Rappahannock series. The materials of Aquia Creek series, as well as their mode
of deposition, are different from those of any of underlying members of Potomac
fm., although they consist largely of redeposited sands, clays, and gravels of the
earlier series. Uncon. underlies Iron Ore series of Potomac fm. and uncon. overlies
Mount Vernon series of Potomac fm.

Ward later replaced Aqwia Creelc serie# with RrooAe ftn., but the use of
both of those names was discontinued years ago. According to later
studies by W. B. Clark and B. L. Miller (Va. Geol. Surv. Bull. 4, 1912)
the Aquia Creek series or Brooke fm. of Ward is included in Patapsco
and Patuxent fins, of present nomenclature.

fAquia Creek stage.

Eocene: Eastern Virginia and Maryland.

W. B. Ciark, 1895 (Johns Hopkins Univ. Circ., vol. 15, No. 121, p. 3). The upper
beds of Eo. of middle Atlantic slope may be designated Woodstock stope, and
lower beds may be designated A<pdu Creek stope. Fossils of Woodstock stage are
closely related to "Claiborne" types, and those of Aquia Creck stage are decidedly
"Lignitic."

W. B. Clark, 1896 (U. S. G. S. Bull. 141, pp. 54, 57; Am. Jour. Sei., 4th, vol. 1, pp.
369-370). Apwio Creek stope or fowno.—Greensands, 77 ft. thick, containing
fauna resembling middle Lignitic. Named for Aquia Creek. Va. Separated from
overlying Woodstock stage or fauna by 117 ft. of greensands and argil!, sands,
and from underlying Rancocas fm. (Cret.) by 60 ft. of greensand, at times argil!.,
with basal pebble bed. [This 60 ft. of greensand was included in Apttio fwt. as
defined by W. B. Clark and G. C. Martin in 1901.] All included in Pamunkey fm.

The foregoing definitions apply to upper part only of Aquia fm. of present

nomenclature.

Aquia Creek freestone.
Trade term for ss. quarried from Potomac group in vicinity of Aquia Creek,
Stafford Co., Va. See under series.

tAquidneck series.
fAquidneck shales.
Carboniferous : Southeastern Rhode Island and southeastern Massachusetts
(Narragansett Bay region).
A. F. Foerste, 1899 (U. S. G. 8. Mon. 33, pp. 348-364 and map, pl. 31). AguMucck
aeries (mapped as Aguidneek abdies).—Chiefly dark-blue Resile shales, with iso-
lated thin beds of ss. and cgl., 3,000-+ft. thick, overlain, in part of area, by 150
to 250 ft. of greenish sh. On E. side of Sakonnet River, and across Portsmouth
and Middletown (on W. side of Sakonnet River), the upper greenish sh. is repre-
sented by Sakonnet ss., mapped as separate fm. The Aquidneek series grades into
underlying Kingstown series through a series of "transition rocks" (mapped sep-
arately), and is overlain by Purgatory cgl. It forms almost whole of Aquidneek
Island (near Newport, R. I.).
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, map), mapped Aquidneek shales

of Foerste as Rhode Island fm.

Aquiloniam
Lower Cretaceous: California.
F. M. Anderson, 1933 (Geol. Soc. Am. Bull.,, vol. 44, No. 6, p. 1253). AywRonkm,
Upper Jurassic [of European classification], included in Knoxville series.

The U. S. Geol. Survey classifies Knoxville as Lower Cret.

Aquinnah conglomerate.
Pleistocene: Southeastern Massachusetts (Marthas Vineyard).
J. B. Woodworth and E. Wigglesworth, 1984 (Harvard Coll. Mus. Comp. Zool. Mem.,
vol. 52, p. 160). Aguinnah eg!.—Semiconsolidated quartzose cgl. with numerous
CetRCegn bones. Thigkness 0 to 1% ft, In previous repts called "osseous cgl."
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and referred to Mio., but it contains the remains of a Pleist. horse. Underlies
Dukes boulder bed at Gay Head Cliffs fold, on Marthas Vineyard, the only place
it is known to occur. Is nonglacial and preglacial, and probably is an old stream
gravel. A”ataaah is Indian name for Gap Head.

Arago group.
Eocene : Southwestern Oregon.

J. S. Diher, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, pp. 458-462, 475). Arapo Ms.—
Great mass of shales containing here and there much material of igneous origin.
Well exposed at Cape Arago [Coos Bay quad.]. Fossils relegate them definitely
to position high in Eo. Uncon. overlain by Empire beds (Mio.).

W. H. Dall, 1898 (U. S. G. S. 18th Ann. Rept., pt. 2, pp. 336-343). Arapo beds.
Name suggested by Diller. Consist of sss. and shales, containing fossils that sug-
gest correlation with Claibornian of Gulf region. Are apparently newer than
blackish rocks of region about junction of Little River and the North Umpqua.
[Further along he calls latter beds Uwpga# beds.] The Arago beds, which were
not at first discriminated from those of the Umpqua, now appear, from differences
in fauna, to require separation as a distinct series of beds.

. S. Diller, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, pp. 319-320). Arapo fm. occu-
pies almost all of Coos Bay region. Is composed of sss. and shales. The coal-bear-
ing strata of the Arago, which contain fresh and brackish water fossils, are here
named Coaledo fm., and the older and main body of the Arago, which contains
only mere traces of coal and few strata containing brackish water fossils, is here
named PM/as&i fm. The Arago underlies Empire fm. (Mio ).

J. S. Diller, 1901 (U. S. G. S. Coos Bay folio, No. 73). Thickness of Arago fm.
(divided into Coaledo and Pulaski fins.) 10,000 ft. Uncon. underlies Empire fm.
and uncon. overlies Myrtle fm. [In Port Orford folio, No. 89, 1903, Diller gave
thickness of Arago fm. in that quad, as 5,000+ ft.]

R. Arnold, 1909 (.Tour. Geol., vol. 17, No. 6). Arapo includes (descending) Coaledo,
"Pulaski," and Umpqua.

W. II. Dall, 1909. [See 1909 entry under TaymeK Point ss.]

R. Amold and II. Hannibal, 1913 (Am. Phil. Soc. Proc., vol. 52, pp. 565-595), gave
thickness of Arago fm. as 10,000 to 15,000 ft. "May be Ione of Calif."

R. Arnold and II. Hannibal, 1914 (Sei., n. s., vol. 39, pp. 906-908). Arapo or Ione fm.
is younger than any Tejon in Tejon or Puget Basins, which includes Olequa and
Chehalis fins. lone has priority over Arago. In Upper Umpqua Basin Arago fm.
is 10,000 ft. thick, and consists of tuffaceous and arkose ss. Farther N., on Santiam
River, it consists of coarse basic tuffs.

W. D. Smith and E. L. Packard, 1919 (Univ. Oreg. Bull.,, vol. 16, No. 7, and Jour.
Geol.,, vol. 27). Lower part of Arago group may be part of Umpqua fin. and
Tyee ss. Has been considered by several to be later than Umpqua fin.

Harrison & Eaton (firm), 1920 (Min. Res. Oreg., Oreg. Bur. Min. and Geol., vol. 3,
No. 1, pp. 5-14, 25-31). Eocene of western Oreg, divided into (descending) :
Coaledo fm. Tone), 4,000 ft.; Tyee fm. (=Tejon), 2,000-5,000+ ft.; and
Umpqua fm., 5,000 ft. [Did not explain relations of Tyee and Umpqua to Pulaski
fm. of Diller.]

L. G. Hlertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp.
225-242). Umpqua beds are of approx, same horizon as #iphon,alia satterensis
zone of Marysville Buttes, Calif., and are probably eastern equiv. of Arago fm.,
although they may be slightly lower than the Arago.

W. D. Smith, 1924 (Econ. Geol., vol. 19, No. 5) and 1926 (Commonwealth Rev. Univ.
Oreg., vol. 8, No. 3), divided Eo. of western Oreg, into (descending) Coaledo, Tyee,
and Umpqua.

—

Aragon formation.
Eocene (lower) : Mexico.
W. L. F. Nuttall, 1930 (Jour. Pal., vol. 4, No. 3, p. 277).

Arapahoe formation.

Upper Cretaceous: Eastern Colorado (Denver Basin).

G. II. Eldridge, 1888 (Colo. Sei. Soc. Troc., vol. 3, pt. 1, p. 97). [See fWiWoM? Crech
beds, Tert.l)

W. Cross, 1893 (Int. Cong. Geol,, Compte Rendu, Sth sess., pp. 437-438). Arapahoe
beds are a fresh-water deposit whose most prominent memb. is a cgl. free from
volcanic materials, containing pebbles of sed. rocks recognized as belonging to 'va-
rious horizons from the Laramie down td the red sss. of the Trias.
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The age of this fm. was changed by U. S. Geol. Survey from Tert. (?) to
Upper Cret., in Dec. 1935, as explained under Lance fm., last entry.
Named for development in Arapahoe Co.

Arbuckle limestone.

Cambrian and Ordovician: Central southern and southwestern Oklahoma.

J. A. Taft, 1902 (U. S. G. S. Atoka folio, No. 79). ArhoeMe ta—Chiefly massive and
thin bedded, white and light-blue Iss. with cherty concretions, but with 500 to 600
ft. of dull-blue, massive and thin Iss. in lower part, and 200 to 300 ft. of thin,
sandy Iss. at base. Total thickness 4,000 to 6,000 ft. Overlies Reagan ss. and
underlies Simpson fm.

. A. Taft, 1903 (U. S. G. S. Tishomingo folio, No. 98). ArbttcMe Is., 5,000 to 6,000
ft. thick, consists of (descending): (1) Medium and thin-bedded lIss., 450 ft.;
(2) massive, compact, mag. Is., 3,500 to 4,000 ft.; (3) thin bedded granular Is. and
compact blue Is., 250 ft.; (4) heavy-bedded, dull bluish, and cream-colored dolo-
mites, 300 to 400 ft.; (5) thin-bedded siliceous Is., 50 ft.

E. O. Ulrich, 1911 (Geol. Soe. Am. Bull., vol. 22, pp. 624, 642, 661, 666, pl. 27), intro-
duced ZEbwey C'rre/r la. memb. of Heayua as. for Iss. which he stated were originally
included in Arbuckle Is. but are now transferred to Reagan ss.

II. D. Miser, 1926 (Okla. geol. map), followed Taft's original definitions of Arbuckle Is.
and Reagan ss. and included Ulrich's Honey Creek Is. in Arbuckle Is.

In 1932 E. O. Ulrich raised Howey CreeTc is. to rank of a fm. (See 1932
entry under Heayaw ss., also see under Howey CreeL is.) The U. S. Geol.
Survey now recognizes Honey Creek Is. as a distinct fm., which is a
slight restriction of Arbuckle Is.

Named for Arbuckle Mtns, of which it composes major part of central

mass.

—

Arbuckle group.
Ordovician and Cambrian: Southern Oklahoma (Arbuckle and Wichita

Mountains ).

C. 1l. Decker, 1933 (Tulsa Geol. Soc. Digest, pp. 55-57). ArbacMc prowp divided
into (descending) Wolf Creek do!., McKenzie Hill Is., Chapman's Ranch dol.,
Signal Mtn Is. (may be a part of Fort Sill), Royer marble, and Fort Sill Is. Rests
on Timbered Hilis group, top fm. of which is Honey Creek fm.

tArcadia marl.

Pliocene (lower) : Southern Florida.

W. II. Dall, 1892 (U. S. G. S. Bull. 84, pp. 131-132, 157, 320). Yellowish sandy
marl, comprising a putty-like mixture of lime and sand, with minute phosphatic
pebbles, a few small shark's teeth, and obscure prints of Ostrea. Spondylus, and
other bivalves. When exposed to the air, away from the water, the marl hardens
rapidly, sometimes forming a very hard and brittle rock, which splinters and rings
almost like chert under the hammer. Thickness on Peace Creek about 9 ft.
Assigned to Plio. Overlain by Peace Creek bone bed.

Now considered to be a facies of Caloosahatchee marl.

Named for exposures near Arcadia, De Soto Co., on Mare Branch, a tribu-

tary of Peace River, about 6 mi. N. of Arcadia.

tArcadia clays. (In Claiborne group.)

Eocene (middle) : Louisiana, Texas, Mississippi, Arkansas.

0. Lerch, 1893 (La. Geol. Surv., pt. 2, p. 85). Arcadia clays. Well stratified gray
marine clays, conformably underlying Jackson group and resting uncon. on upper
lignitic. May provisionally be called "Arcadia clays" from town on Vicksburg,
Shreveport & Pacific R. R. nearly centrally located in area they occupy in La.

As defined the clays occupy strat, position of Yegua (fCockfield) fm.,
which name has priority. In some early repts the St. Maurice fm. was
called "Upper Lignitic" and the Wilcox was called "Lower Lignitic."

Named for Arcadia, Bienville Co., La.
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Arcadian amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 78, 131, 132, 133, pi. 10,
etc.). Same as Isle Royaie amygdaioid.

Belongs to Central Mine group, and according to B. S. Butler (personal
communication) is probably same as Isle Royale amygdaloid. The
mineralized part is the Arcadian lode.

Named for occurrence at Arcadian mine, Houghton Co.

Arcadian How.
Includes Arcadian amygdaloid and underlying trap.

Arcadia Park formation.

Upper Cretaceous (Gulf series): Eastern Texas (Trinity and Brazos
River regions).

W. S. Adkins, 1933 (Univ. Tex. Buil. 3232, pp. 239, 270, 425). Areodkr Pa-rA fm.
(from W. L. Moreman's unpublished description).—Type loc., Arcadia Park sta-
tion, 7 mi. W. of Dallas, on Fort Worth-Dallas interurban. Thickness 100+ ft. ;
thins to S. and N.; about 10 ft. thick at Austin. Type section consists of 20 ft.
of blue clay at base, overlain by | to 3 ft. of thin Is. flags forming escarpment
and dip-slope ; upper 75 ft. consists of blue sh. containing numerous calc, concre-

shaly clay with a few thin scattered ss. seams. In McLennan and Bell Counties
the unit is laminated marl. At Austin the lower part is flaggy, laminated marl
and upper part is blue sh. Is uneon. overlain by Austin chalk; the transition
zone, Taff's "Fish Bed Cgl.," consists of clay containing gyp., phosphatic pebbles,
and reworked pelecypods and fish remains. Is upper part of Eagle Ford. Overlies
Britton fm.

fArcliean period (or system).

A term that was for many years applied to the time (and the rocks)
preceding the Algonkian period (now discarded) and covering the oldest
known rocks, but which is no longer used by U. S. Geol. Survey, except
in the sense of a rock type—that is, Arclieaw type, the meaning of which
is "very highly metamorphosed." For definition of the period see
U. S. G. S. Bull. 768!, pp. 127-135, 1925.

tArcheozoic era.

A time term covering part of Proterozoic era of U. S. Geol. Survey and
other geologists. As originally defined it included all pre-Camb. time.
In later usages it was applied: (1) To what for many years was known
as "Aigonkian period;" (2) to what for many years was known as
"Archean period;" and (3) to Cambrian, tAlgonkian, and tArchean
periods combined. For original definition and diversity of usage see
U. S. G. S. Bull. 769, pp. 17-20, 1925.

fArcher beds.
Pliocene (lower) : Northeastern Florida.

W. B. Scott, 1894 (Geol. Soe. Am. Bull. 5, pp. 594-595). Archer beds contain mam-
malian fauna much older than those of Peace Creek beds, and represent a very
different fauna. For strat, reasons Daii regards the Archer deposits as Plio.

Replaced by A7acTt%<r f?%. the older name.
Named for exposures at Archer, Alachua Co.

Archer County sand.
Same as Gose sand. Subsurface, Archer Co., Tex.

'Archimedes group.
tArchimedes limestone.
Mississippian: Southwestern Illinois, eastern Missouri, northwestern Ar-
kansas, and northeastern Oklahoma.
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Paleontologie names applied in early Mo. repts to Chester, Meramec, and
Osage groups of present terminology or to parts of these groups. "First
Archimedes Is." (also "Upper Archimedes Is.") was applied to the beds
above Aux Vases ss. and beneath a ss. at Chester, Ill., called by Swallow
"Chester ss.," which S. Weller stated is Palestine ss. of modern nomen-
clature; "Second Archimedes Is." was applied to Ste. Genevieve Is.;
"Third Archimedes Is." was applied to Warsaw Is., also to Warsaw and
Keokuk Iss., and to Keokuk Is. alone. "Lower Archimedes Is." was also
applied to the lower Iss. (See B. F. Shumard, 1873, Mo. Geol. Surv. Rept.
1855-71, pp. 292-293.) In NW. Ark. and E. Okla. "Archimedes Is." was
in early repts applied to Pitkin Is.

Archuleta shale.

Upper Cretaceous: Northwestern New Mexico (San Juan region).

C. [R.] Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, p. 260; also Conspectus of geol.
fms. of N. Mex., pp. 2, 5). Archyleta shales is here proposed for Animas fm. of
San Juan region, which is preoccupied. [On p. 2 he states it consists of 250 ft. of
cgl., uncon. underlying Puerco fm. and uncon. overlying Maxwell shales. Deriva-
tion of name not stated.]

Corresponds to Ojo Alamo ss. and McDermott fm. (both Upper Cret.) of
current nomenclature.

Arcola sand.
A subsurface sand in either Rico fm. or Hermosa fm. of southern San Juan
Co., SE. Utah.

~Arctic Miocene.
Name applied in early repts to plant-bearing rocks in Greenland that are

now classified as Eocene.

Arctomys formation.
Upper Cambrian: Alberta and British Columbia.
C. D. Walcott, 1920 (Smithsonian Mise. Coll-, vol. 72, No. I, p. 15). Arctomys fm.,
Camb., Alberta. [Walcott fully defined this fm. in Smithsonian Mise. Coll., vol.
67, No. 8, pp. 461-462, Mar. 5, 1923. Underlies Sullivan fm.; uneon. overlies
Murchison fm. ; is 1,386 ft. thick; is Upper Camb.]

Arcturus limestone.

Pennsylvanian: Eastern Nevada (Ely region).

A. C. Lawson, 1906 (Univ. Calif.'Pub., Bull. Dept. Geol., vol. 4, No. 14, p. 294).
Argill. and in part sandy Is. which may be designated Arctyrns shaly Ls,, although
the shaly character is not always apparent. Is easily distinguished by abundance
and yellow color of its regolith. Thickness 900 to 1,000 ft. Underlies Ruth Is. and

A. C. Spencer, 19T7 (U. S. G. S. P. P. 96, pp. 26, 28, map). Arctyrys la. was named
for Arcturus mining claim, on which the fm. occurs. It is 400+ ft. thick, and lies
in the broad central syncline of Ely dist, and in SW. corner of Ely quad. In
both places it is partly covered by rhyolite Hows or by volcanic tuff. Fossils listed.
Overlies Ely Is. The "Huth" Is. of Lawson is same as Ely Is.

Ardmore limestone member (of Cherokee shale).

Pennsylvanian : Northwestern and north-central Missouri and southeastern
Kansas.

C. H. Gordon, 1893 (Mo. Geol. Surv. Sheet Rept. No. 2 (vol. 9) p. 20). Ardmore Is.—
Irregular marly and concretionary fossiliferous Is. in Lower Coal Measures of
Bevier quad, (covering parts of Macon, Randolph, and Chariton Counties), sepa-
rated from underlying Lower Ardmore coal by 25 to 30 ft. of sh. with few inter-
stratiHed Is. beds, and from overlying Bevier coal by 6 to 18 inches of clay.
[Later repts give thickness 0 to 10 ft. Is fHydraulic Is. of Swailow.]
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R. C Moore, 1936 (Kans. GeoL Surv. Bull. 22, p. 56). Most important is. in Cherokee
is in upﬁer part. Ardmore is. has priority for this bed, but Okia. name
l"cr %T1%s Es. has usage.

Named for Ardmore, Macon Co., Mo.

Ardness formation.
Mississippian : Nova Scotia.
M. Y. Wiiiiams, 1911 (Canada Geoi. Surv. Summ. Rept. 1910, p. 244).

Arecibo formation.
Tertiary : Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. Sei. Annals, voi. 26, pp. 10-17). Includes San Sebastian
shaies, Ponce chalky iss., Juana Diaz marls, Juana Diaz shales, Guanica coral reefs,
and Quebradillas reef Iss.

Arena! formation.
Eocene: Mexico.
J. L. Tatum, 1931 (A. A. P. G. Bull, vol. 15, p. 880). [Assigned to Eo.J

Arendtsviile fanglomerate lentii (in Gettysburg shale).
Upper Triassic: Central southern Pennsylvania (Adams County).

G. W. Stose, 1929 (U. S. G. S. Fairfield-Gettysburg folio, No. 225). ArendtsutUe fungi,
lentil.—Coarse cgl. of rounded cobble and boulders of qtzite, ss., quartz, and some
aporhyolite in matrix of red sand, which extends for 20 mi. along foot of South
Mtn in NE. part of Fairfield quad., NW. corner of Gettysburg quad, and SE. part
of Carlisle quad. Estimated thickness 0 to 500+ ft. It forms the large hills 8W.
and W. of Arendtsville, whence its name. In Carlisle quad, it passes into Is. cgl.
(unnamed). Is top memb. of Gettysburg sh.

Argenta limestone.
C. [RJ Keyes, 1924 (Pan-Am. GeoL, vol. 41, p. 37). Lss., 150 ft. thick, underlying
Park sss., uncon. overlying Bingham qtzite, and composing basal fm. of Aubreyan
series in Utah. [Derivation of name not stated.]

Argentine limestone.
Pennsylvanian: Eastern Kansas.

R. C. Moore, 1931 (Kans. Geol. Soc. 5th Ann. Field Conf. Guidebook, correlation
chart). Argentine !s., new name. Underlies Island Creek sh. and overlies Lane
sh. Basal part of Lansing group redefined.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 92, 97).
[See under Wgundotte Is. Derivation of name not stated. On p 46 Argentine is.
is described as consisting of 10 to 32% ft. of white irregularly bedded Is. On
p- 92 Moore states that Argentine Is. replaces what had been called Iola Is. at
Kansas City.]

G. E. Condra, 1933 (Nebr. Geol. Surv. Paper No. 4, p. 11). Argentine Is. is the
"lola" at Kansas City, but according to Kans, geologists it is higher in section
than Iola at type loc.

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 59-60). Argentine is. memh.
of Wyandotte is. consists of 20 to 30 ft. of light-gray, thin-bedded, wavy Is.,
underlying Island Creek sh. memb. and overlying Quindaro sh. memb. Named
for Argentine railway station, Kansas City, Kans. Type exposure in a quarry
S. of 26th and Metropolitan Ave. Comprises main part of so-called Iola Is. of
Mo. and NE. Kans., which is younger than true Iola Is.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of this

tAriekaree shale.

Upper Cretaceous: Northwestern Kansas.

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, p. 52). Ariokaree shaies.—Light-
colored, olive, yellowish, and brownish fossiliferous gray shales referred to lower
part of Fox Hills div. Overlie Lisbon shales.

Conflicts with better established name (Arikaree) for a Mio. fm. These
beds belong to Pierre sh. No beds of Fox Hills age are known in Kans.

Named for AW&arce River, Cheyenne Co.
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Arido sandstone.

Jurassic : Northeastern Arizona.

C. [R.JKeyes, May, 1936 (Pan-Am. Grol. vol. 65. No. 4, pp. 303, 306). Zmn'un
series divided into (descending) McElmo shales, Lohali ss., Montezuma shales,
and Arido ss. The latter 3 fms. correspond to LaPlata beds of Cross. The Arido
replaces Gregory's preoccupied name A'ut'uju ss., and is named for Arido Creek,
in N. part of Navajo Reservation.

This ss. appears to correspond to Wingate ss. of U. S. G. S. classification.
(See A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., 1936, U. S. G. S.

P. P. 183, chart opp. p. 37.)

tArietina bed.
A paleontologie name applied in some early Tex. repts. to the Lower Cret.

beds later named Del Rio eioy.

Arikaree sandstone.

Miocene: Western Nebraska, southeastern Wyoming, southern South Da-
kota, and northeastern Colorado.

N. H. Darton, 1899 (U. S. G. S. 19th Ann. Rept., pt. 4. pp. 732, 735, 742, 743-748,
pls. 82, 83, 84, 85, 88). Ari&dree fm.—Series of gray sands, everywhere character-
ized by layers of dark-gray concretions which often have a tubular form, under-
lying Ogallala fm. in western Nebr. with distinct erosional uncon. and overlap.
Rests (usually conformably) on Gering fm., where that fm. is present; where
Gering is absent, on Brule clay. There is possibility upper memb. of Gering fm.
may be basal part of Arikaree fm. The Arikaree enters Nebr. from Wyo., and thins
out beneath Ogallala fm. in E. part of Banner Co. Thickness 400 ft. in Scotts
Bluff Co. and 500 ft. in Sioux and Dawes Counties, the thickness increasing as the
Arikaree displaces the Ogallala fm. northward. Extensively exposed along Nio-
brara River, apparently to E. of Valentine, and occasionally seen along W. edge of
sand-hill dist., but not yet distinctly recognized in region drained by Loup Forks
or along Platte River E. of Cheyenne Co. In upper part are beds containing the
large DuemomeH® of Barbour. The fm. includes large amount of volcanic ash as a
general admixture in its sediments as well as in beds of considerable extent and
thickness. Also contains a number of channels filled with cgl. The name AW"urec
is applied to the fm. because Arikaree Indians were at one time identified with
area in which it is most largely developed.

N. H. Darton, 1903 (U. S. G. S. P. P. 17), mapped Ari7caree /w. across
western northern Nebr. up to S. Dak. line, but did not show any Ogallala
above it in that area. In 1909 (U. S. G. S. W. S. P. 227) Darton mapped
Ari7curee fm. across southern S. Dak. from near Fall River Co. on W. to
beyond Missouri River on E., did not show any younger fm., and did not
mention presence of Ogallala fm. in S. Dak.

According to H. F. Osborn, 1909 (U. S. G. S. Bull. 361, p. 65), the Arikaree
of NW. Nebr. and SE. Wyo. is all of lower Mio. age, while the Arikaree
of northern Nebr. and adjacent Little White River region, S. Dak., in-
cludes upper Mio. and late middle Mio. deposits equiv. to lower part of
Ogallala fm. of SW. Nebr.,, and these late middle Mio. deposits are
separated from beds equiv. to lower Mio. Arikaree of NW. Nebr. and SE.
Wyo. by a big hiatus.

II. F. Osborn, 1912 (Geol. Soc. Am. Bull., vol. 23, pp. 247, 249), assigned
Arikaree fm. of S. Dak. to Mio. and Olig. In 1918 (Am. Mus. Nat. Hist.
Mem., n. s., vol. 2, pt. 1, pp. 9, 12) he stated that Arikaree fm. includes
some Plio., lower Mio., and possibly some upper Olig.

E. L. Troxell, 1922 (Geol. Soc. Am. Bull.,, vol. 33, p. 210), stated that study
of vertebrate fossils in Marsh collection leads to conclusion Arikaree fm.
is upper Olig.

See also Ou7<; (7ree7c fm., LMtle W7tRe River heda, and OyctHalu fm.
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H. J. and M. ¢ Cook, 1933 (Nebr. Geol. Surv. Paper No. 5), stated that
vertebrates of "Arikaree" fm. are Mio. and upper Olig. But G. E. Condra,
preface to same book, stated that he believes the Gering (the equiv. of
lower part of Arikaree) is Mio. and not Olig., as classified by H. J. and
M. C. Cook. This would assign all of Arikaree to Mio., which is pres-
ent age designation of U. S. Geol. Survey.

Arisaig series.
Silurian: Nova Scotia.
J. W. Dawson, 1860 (Canadian Nat., vol. 5, pp. 135-137).

tArizona slates.
tArizonan.
tArizonian slate.

Pre-Cambrian: Southeastern Arizona.

W. P. Blake, 1883 (Eng. and Min. Jour., vol. 35, p. 254). Arizonian si—An
extensively developed Bne-grained mica si. This fm. is very ancient, and is
lithologically and to all appearance the equiv. of the Taconic slates of Berkshire,
Mass., and the Vermont extensions. It is extensively developed in Ariz., and
being one of the primal series of fms. and fundamental bedrocks of the territory,
in and upon which such a variety of later fms. are grouped, it deserves the dis-
tinguishing name of Arizonian st, which I shall apply to it. It is extensively
exposed to view along the sides of Queen Creek Valley, W. of town of Pinal, where
it may be seen in a highly contorted, twisted condition traversed by innumerable
veins of white quartz, also contorted, and often doubled back and forth upon
themselves. This si. extends to SW., danking the granitic masses of Pinai Range,
and is there much traversed and broken up by granitic intrusions. This rock
hnally disappears, westward, under the post-tertiary fms. of Gila plains.

Same as Pinal schist. Has also been spelled AriaoMit and called "Arizona
slates."

Arkadelphia marl. (In Navarro group in Texas.)
Upper Cretaceous (Gulf series) : Southwestern Arkansas, northwestern
Louisiana, and northeastern Texas.

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 53-56, 188). ArAa-

sTi-afes.—Alternating bands of marine blue clay and white or orange-

colored sands, 5 ft. thick. Uncon. overlies Washington or High Bluff (Cret.)

greensands, and underlies Quat. gravels and clays. Basal fm. of Eocene Camden
series.

A. C. Veatch, 1906 (U. S. G. S. P. P. 46, p. 28). The dark laminated clays which
overlie Nacatoch sand and form the "blue dirt" of well drillers along line of Iron
Mtn Ry from Arkadelphia to Texarkana were named by Hill in 1888 the Arka-
delphia shales, from outcrops at Arkadelphia, Clark Co., Ark. These beds contain
uppermost Cret. fossils for 100 to 200 ft. above Nacatoch sands, the fossil-bear-
ing beds being well developed on Yellow Creek 3 to 4 mi. NW. of Fulton, 5 to 6
mi. N. of Hope, N. and NW. of Emmet, and at .Arkadelphia. Thus far no fossils
have been found in upper portion of this fm., which extends without any apparent
break to the Eocene sand beds forming the sandy hills S. of Iron Mtn Ry. Thick-
ness 200 to 300 ft. at Arkadelphia, 500 ft. at Lanesburg, 500 to 600 ft. at Hope and
Spring Hill, and 500 ft. at Texarkana and Shreveport.

C. H. Dane, 1929 (Ark. Geol. Surv., Bull. 1). The outcrops near Arkadelphia are
now known to be upper part of the Nacatoch, which is unusually well stratified
and consists of alternating clay and sand in this vicinity. The outcrops along
Mine Creek are part of the clay phase of Tokio fm. Exact location of outcrops
cited [by Hill] in southern Hempstead Co. is not known to writer, but a locality
about half way btw. Fulton and Washington might be either in uppermost Naca-
toch or possibly in lowest part of marl now defined as Arkadelphia. The "dark
laminated clays" which according to Veatch are well developed on Yellow Creek
3 to 4 mi. NW. of Fulton, 5 to 6 mi. N. of Hope, N. and NW. of Emmet, are not
the "blue clay and yellow sand outcropping in vicinity of Arkadelphia" to which
Hill Rrst applied the name Arkadelphia, and a new name would have been desirable.
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The name, however, has now become firmly entrenched in geologic literature, al-
though somewhat modified from the sense in which it was used by Veatch, and it
now seems best to retain it, although with the clear understanding that the fm.
typically outcrops 2 to 3 mi. NW. of Fulton and at numerous localities 5 to 7 mi.
N. and NW. of Hope. Thickness 120 to 160 ft. It is possible basal few ft. of fm.
outcrops, though not typically, at Arkadelphia, and this is an additional reason
for retention of the name.

Top fm. of Upper Cret. or Gulf series in SW. Ark. Uncoil. overlies Naca-
toch sand and uncon. underlies Midway fm. According to 1925 and 1926
studies of L. W. Stephenson and C. H. Dane, mari is more appropriate
lithologic designation than either .s/m/c or clay, by both of which names
it has been called.

Arkadelphia clay.
Same as Arkadelphia marl, the present adopted name.

~Arkansan series.

Pennsylvanian: Western Arkansas and eastern Oklahoma.

C. R. Keyes, 1901 (Iowa Aead. Sei. Proc., vol. 8, pp. 119-182). ArAmisaw aeries.—
Series of coal measures, 0 to 18,000 ft. thick, representing practically uninter-
rupted deposition, and locally underlying Des Moines series and overlying Missis-
sippian series. Limited above by base of Cherokee sh., or base of Grady coal in
Okla., and limited below by top of Miss. Includes (descending) Sebastian, Spadra,
Norristown, Boonvilie, Appleton, Danville, and Millstone grit terranes. Repre-
sents, locally, lower part of Penn, series. [In 1931 Keyes replaced this name
with FeHiatt series ]

Named for valley of Arkansas River, Ark, and Okla.

-{-Arkansas marls.
Miocene (upper) and Pliocene: Central southern Colorado.
F. V. Hayden, 1869 (U. S. Geol. Surv. Colo, and N. Mex. 3d Ann. Rept., pp. 75-91).
In valley of the Arkansas N. of Poneha Pass is a fine development of light-colored
marls, doubtless of same age as Santa Fe marls, which I have designated by name

of Arbouses marls. They occupy entire valley of the Arkansas, which is 40 mi.
long and 5 to 10 mi. wide. Assigned to Plio.

Same as iSanta Fe f/%., of upper Mio. and Plio. age.

tArkansas sandstone.
Pennsylvanian and Permian: Central southern Colorado.

F. M. Endlich, 1874 (U. 8. Geol. and Geog. Surv. Terr. 7th Ann. Rept., p. 312).
Ar&ausas ss.—Red ss., 5,000+ ft. thick. In Sangre de Cristo Range the sss. are
interstratified with Iss. and shales and rest directly on granite. Assigned to
Carbf. Is overlain by gray and bluish Iss. and underlain by gray saccharoidal
is. Named for proximity to Arkansas River.

F. M. Endlich, 1878 (U. 8. Geol. and Geog. Surv. Terr. 10th Ann. Rept., p. 129).
ArAawsas ss. assigned to Upper Carbf. Thickness 2,400 to 4,000 ft. Consists of
red sss. and shale. Occurs along Arkansas River and in Sangre de Cristo Range.

C. E. Siebenthal, 1910 (U. 8. G. S. W. S. P. 240, p. 35). Looking up valley of
Willow Creek Park, SE. of Crestone, is a ledge of cgl., here called puddingstone
cgl., because many of the bowlders in it are themselves conglomeratic, which was
called "Arkansas ss." by Endlich.

Arkansas novacutite.

Middle and Upper (?) Devonian: Southwestern Arkansas and southeast-
ern Oklahoma.

L. S. Griswold, 1892 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 3, pp. 57-61, 69, 85,
87-113). Arkansas stoue [also repeatedly called Arkansas nouaculite].—True
novaculite which occurs associated with shales into which it grades through
opaque flinty layers. Resembles chert in structure, composition, and manner of
occurrence.  Thickness 500 or 600 ft., which generally includes some Binty
shales and soft shales or sss. The novaculites proper are the prominent members,
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however, and occur in massive beds from few inches to 12 or 15 ft. thick. Ail
highly siliceous rock except occasional sss. is novaculite or ainty sh.; there is no
true chert or dint, although hard spots or masses are called dint by quarrymen.
The Arkansas stone is a typical memb. of the novaculite fm., in which the two
stones (Arkansas novaculite and Ouachita stone) occur.

A. H. Purdue, 1909 (Slates of Ark., Ark. Geol. Surv., pp. 30, 39-40). ArRattsas
wovacwMte.—Massive white and variegated novaculite with alternating dint and
sh. layers in upper half. Lower 300 ft. wholly novaculite. Thickness 0 to 800
ft. Uncon. underlies Fork Mtn si. and overlies Missouri Mtn si.

H. D. Miser, 1917 (U. S. G. S. Bull. 660, p. 66). Arkansas ttovacwMte consists of 3
lithologic divisions: A lower one made up almost entirely of massive white no-
vaculite, at whose top is one of the two manganese horizons; a middle one con-
sisting mainly of thin layers of dense dark-colored novaculite interbedded with
sh. and having a cgl. of local distribution at its base; and an upper one consisting
chieBy of massive, highly calc, novaculite which also yields manganese. Thick-
ness 250 to 950 ft. Uncon. underlies Stanley sh. and overlies Missouri Mtn si.
Some sh. at base of Stanley sh. has in places been altered to si., to which name
"Fork Mtn si." has been earlier applied.

The upper part of lower memb. contains Middle Dev. fossils; the lower
part of middle memb. contains fossils that were identified by E. O. Ulrich
as Upper Dev. (Genesee) ; the upper memb. may be post-Dev. (See
H. D. Miser and A. H. Purdue, U. S. G. S. Bull. 808, 1929, pp. 57-59.)

C. L. Cooper, 1933 (Geol. Soe. Am. Bull, vol. 44, No. 1, p. 211). At Caddo Gap,
Montgomery Co., west-central Ark., the Arkansas novactdite is 900 ft. thick and
typical of the fm. in Ouachita Mtns. It is divisible into 3 lithologic units (de-
scending): (1) Mostly massive calc, novaculite; (2) interbedded dark-colored
dense novaculite and sh.; (3) almost entirely massive thick-bedded novaculite.
Ulrich on basis of fossils from novaculite beds near Ti, Okia., holds that the
lower div. is of Onondagan age. Evidence furnished by conodonts indicates upper
and middle divisions are Miss. Of 45 sp. in the novaculite, 27 occur in the Wood-
ford, 13 in the Hardin, and 17 in the Chattanooga. The fm. therefore should be
redefined. Writer suggests Caddo Gap for Miss, part when necessary detailed
mapping has been done. [Proof that the beds referred to are Miss, is lacking.
The U. S. Geol. Survey still classiBes them as Dev. (?).]

Named for quarries in Ark. and for fact that the quarried rocks have long
been known to the trade as AWcaiMus nowcwMte. It is the principal fm.

of Ouachita Mtns.

Arkansas black marble.
Trade term for very fine-grained, even-textured, and uniformly shaded
black marble occurring in large quantities in Fayetteville and Pitkin fms.
(both of Miss, age) of northern Ark.

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

U. S. G. S. Mon. 53, 1915, p. 469.)

Arkona beds.
Devonian : Ontario.
A. W. Grabau, 1917 (Jour. Geol., vol. 25, p. 341).

Arlington formation.

Mississippian: Northern California (Taylorsville and Lassen Peak regions)-

J. S. Diller, 1892 (Geol. Soc. Am. Bull, vol. 3, pp. 370-394). ArHttyton beds.—
Slates and sss. with traces of cgl.; 5,700 ft. thick. No fossils, but as they lie
beneath Shoo Fly beds at one end and are. associated with Sil. slates at the other,
they are regarded as probably belonging to upper Paleozoic. Older than Shoo Fly
beds and younger than Taylor[s]ville slates.

J. S. Diiler, 1908 (U. S. G. S. Bull. 353). ArhMptom /m.—ChieBy fine, gray, thin-
bedded ss., with some sh. in part siliciBed and a few beds of cgl. In lower memb.
yellowish shales prevail and grade up into the shaly and thin-bedded greenish
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gray ss. of middle memb., which is well exposed in bold escarpment of Arlington
Heights. In upper memb.. which is well exposed about Crystal Lake, slaty gray
shales are most abundant, with local egls. and highly silicified red jaspery portions
near top. Measured thickness 5,700 ft. Is separated from overlying Shoo Fly fm.
by great thickness of Taylor meta-andesite. Is younger than Taylorsville fm.

Named for Arlington Heights, Plumas Co., which is composed of the fm.,
and where middle memb. is well exposed.

Arlington lake beds.

Pleistocene and late Tertiary : Central northern Oregon.

E. T. Hodge, 1930 (Monthly Weather Rev., vol. 58, pp. 405-441). ArM%7t<m %#Ae
&eds—Lake beds and stream gravels of white ash, diatomaceous material, and
gray silts, 200 ft. thick. Furnish evidence of period of extensive flooding of
Cascade Range at a time contemp. with deposition of The Dalles and Madras fms.
Underlie extensive morainal deposits and bear on their surface enormous glacial
erratics. Occur on S. side and very close to Columbia River. Greatly eroded.
Once extended as far S. as Willamette, as far W. as The Dalles beds, as far N. as
N. side of Columbia River, and unknown distance to E. Conviction prevails that
Dalles, Madras, and Arlington fms. represent a period of aggradation during first

glacial stage.
E. T. Hodge, 1931 (Geol. Soc. Am. Bull,, vol. 42, No. 3, pp. 924-968). Early Pleist.

E. T. Hodge, 1932 (Univ. Oreg. Pub., Suppl. to Geol. Ser., vol. 1, No. 5). Arfmpton
M&e &cds—Pleist. fossils in older gravels. Perhaps part of fm. is Recent. The
name, is not wholly distinctive of this fm., and in later publications we propose to
call it 37?#Her fm. On E. side of Deschutes River the fm. intergrades with Madras
fm. Lies uncon. on Columbia River basalt. The lake beds and gravels occur as
erosional remnant patches up to elev. of 1,750 ft.

The town of Arlington is near Shutler.

fArlington traps.
Name applied by N. H. Darton (U. S. G. S. Bull. 67, 1890), to several small
sheets of Palisade diabase (intrusive) near Arlington, Hudson Co., N. J.

Arlington moraine.
Pleistocene (Wisconsin stage) : Northeastern Illinois. (See M. M. Leighton,

16th Int. Geol. Cong. Guidebook 26, 1932, pl 2.)

Arlington Heights moraine.
Pleistocene (Wisconsin stage) : Northeastern Illinois. (See M. M. Leighton,

16th Int. Geol. Cong. Guidebook 26, 1932, p. 15.) See also P#Wc
moraine.

Armendaris limestone.
Ordovician: New Mexico.
C. R. Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, pp. 259, 260). Arme”duris
Lss., 300 ft. thick, underlying Montoyan series and uncon. overlying late Camb,
qtzites (Lone terrane) in N. Mex. The main body of Early Ordovicic Iss. well
displayed in Sierra de los Caballos. [Derivation of nrme not stated.]

Armenia limestone lentil (of Oswayo formation).
Devonian or Carboniferous: Central northern Pennsylvania (Bradford

County).

II. S. Williams and E. M. Kindle, 1905 (U. S. G. S. Bull. 244). Armem# Ken-HI of
OsMMM/o fm.—Is No. 29 of Armenia Mtn section, Bradford Co. Contains probably
not more than 25 per cent of lime, but since no other bed in section above the
Chemung contains an appreciable quantity of lime, it is regarded as a Is. Thickness
10 to 26 ft. Lies 149 ft. below top of Oswayo fim. Contains Carbf. fish remains.
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Armstrong member (of Cuyahoga formation).
Mississippian: North-central Ohio (Wayne County).
G. W. Conrey, 1921 (Ohio Geol. Surv., 4th ser., Bull. 24, p. 54). Armstrong mewb.
0" /m.—Greenish buff, fine-grained ss., 25 to 35 ft. thick. Upper part in
layers 2 to 6 inches thick; lower 25 ft. massive, irreguiarly bedded, with marked
tendency toward lenticular beds. Underlies Black Hand memb. and overlies Bur-

Armuchee chert.
Lower and Middle Devonian: Northwestern Georgia.

C. W. Hayes, 1902 (U. S. G. S. Rome folio, No. 78, p. 3). ArmMcTtee cAert—
Rusty, sandy, bedded chert, at places grading into ferruginous ss. Thickness 0 to
50 ft. Underlies Chattanooga sh. and overlies Rockwood fm., on N. side of
Coosa Valley, NW. of Coosa fault. Probably contemp. with Frog Mountain ss.,
of Oriskany age, which is present in only SW. corner of Rome quad.

C. Butts, 1927 (U. S. G. S. Bessemer-Vandiver folio, No. 221, p. 10). Typical
Fro// 17fa ss. is ail of Onondaga age. It extends NE. into Ga., where it is
present in Lavender Mtn and in Horseley Mtn, about | m. W. of Rome, and
was mapped by Hayes in ArmMcTtee chert. In both of these mtns this ss. is
immediately underlain by fossiliferous chert which belongs to Armuchee chert of

Named for exposures around Armuchee, Floyd Co.

Arnheim shaie. (In Richmond group.)

Upper Ordovician: Southwestern Ohio, southeastern Indiana, and west
central Kentucky and Tennessee.

A. F. Foerste 1905 (Sei., n. s, vol. 22, p. 150). ArwAeha bed introduced to replace
preoccupied name Wurrea. Consists of sh. and clay, with nodular clay layer at
top. Thickness 63 ft. Underlies Waynesville bed and overlies Mount Auburn
bed [upper part of McMiilan fm.].

Adopted to include at top beds called by A. F. Foerste Fort Ancient div.
o/ WaynesviMe, which, because of fauna and strat, break at their top
more properly belong to Arnheim than to overlying Waynesville, ac-
cording to E. O. Ulrich and C. Butts. Foerste also originally stated that
his Fort Ancient div. is more closely related faunally to Arnheim than
to Waynesville. In Ohio the Arnheim is chiefly sh. and is called Arnheint
377/ in Ind. and Ky. it consists of clay and sh. with Is. layers and is
called Am7ieim fm.; in Tenn, it is wholly Is. and is called Am77ewn 73.
Basal fm. of Richmond group.

Named for Arnheim, Brown Co., Ohio.

Arnheim limestone.
Upper Ordovician: Western Tennessee. See under Arn7ieim 377.

Arnold amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Local name, in use many years. Used by B. S. Butler in U. S. G. S. P. P.
144, 1929. Is same as Ashbed amygdaloid. The mineralized part is
the Arnold lode.

Named for occurrence in Arnold mine, Keweenaw Co.

Arnold flow.
Includes Arold amygdaloid and underlying trap.

Arnold member (of Deese formation).
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 15). ArnoM memb., near
middle of Deese fm., N. of Ardmore, includes a fossiliferous Is. up to 50 ft.
thick.
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C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 46, pp. 36-38). ArwoM wtem!).,
near middle of Deese fm., consists of (descending) : (1*) Medium-grained massive
buff ss., 50 ft.; (2) sh., 50+ ft.; (3) Is. (fossiliferous, thin-bedded, more or less
earthy and lumpy, interbedded with calc, sh., and carrying lenses of smoky
chert), 50+ ft.; (4) 100+ foot Interval; (5) richly fossiliferous shales associated
with float or smoky chert. Named for Arnold's Beef, on Arnold farm, in sec.
33, T. 3 S., R. 1 B. [Columnar section on pl. 18 shows 1,900+ ft. of strata btw.
Arnold memb. and underlying Devil's Kitchen memb. of Deese fm.]

See also C. W. Tomlinson, A. A. P. G. Bull.,, vol. 18, No. 8, 1984, p. 1085.

Arnoldsburg sandstone. (In Monongahela formation.)
Pennsylvanian: Western West Virginia and eastern Ohio.
R. V. Hennen, 1911 (W. Va. Geol. Surv. Rept. Wirt, Roane, and Calhoun Counties,
pp. 57, 202. 505). ArnoMsbwp ss-—Coarse brown and gray ss. forming high

pebbly cliffs. Thickness 25 to 45 ft. Lies 40 to 50 ft. below Uniontown Is. and
overlies Lower Uniontown coal. Named for Arnoldsburg, Calhoun Co., W. Va.

Arnoldsburg limestone. (In Monongahela formation.)
Pennsylvanian : Eastern Ohio and northern West Virginia.

W. Stout, 1929 (W. Va. Acad. Sei. Proc., vol. 3, pp. 140, 143). ArttoWsbwrp Is.
(nevt*) is a buff hard stratum occupying most of interval btw. Fulton green sh.
and Armnoldsburg ss. in northern pan handle region of W. Va. and belonging
just below horizon of Lower Uniontown coal. Thickness 0 to 15 feet. Named
for association with Arnoldsburg ss.

R. B. Lamborn, 1930 (Ohio Geol. Surv., 4th ser., Bull. 35, pp. 181, 244-247). In
many parts of W. Va. and eastern Ohio the Is. btw. Uniontown coal and Fulton
green sh. is divided into 2 well-defined Is. horizons separated from each other
by aren. sh. or ss. The lower part of this Is. Iles in contact with or closely
above Fulton sh., and upper part is usually a few ft. below Uniontown coal.
D. B. Reger of W. Va. Geol. Surv. proposes to restrict Uuioatoton Is. to that
part which lies closely below Uniontown coal and to use ArMoMsbwp for the Is.
which lies close above Fulton green sh. The term ArttoM.sbMrg is hereby accepted
by Ohio Geol. Surv. and will be used in this and subsequent repts on Monongahela
series of this State. The Uniontown Is. formerly included Arnoldsburg ss. and
Arnoldsburg Is. horizons. [Thicknesses of Arnoldsburg Is. given by Lamborn
range from 3 to 12 ft. in Jefferson Co., Ohio, but in some sections the name
Uuiowtown Is. is applied to all the Iss. and shales overlying Fulton green sh.]

D. B. Reger, 1931 (Ill. Geol. Surv. Bull. 60, pp. 217-239), in generalized section
of Monongahela fm. of W. Va, gave following downward succession: Uniontown
coal, 0 to 2; gray or red sh., 0 to 10; Uniontown Is., 0 to 15; red or green sh.
with thin sss. and Iss., 44 to 59 ; Arnoldsburg ss., 25 to 30; sh., 0 to 5; Lower
Uniontown coal, 0 to 1; AruoM.sbwrp is., yellow, fresh-water, 0 to 5; Fulton green
sh.,, 0 to 5.

W. Stout, 1931 (III. Geol. Surv. Bull. 60, p. 212), in generalized section of Monon-
gahela fm. of Ohio, gave following downward succession: Uniontown coal, 10
inches ; Uniontown sh. and Is., 5 ft.; Arnoldsburg ss., 8 ft.; Arnoldsburg coal
absent ; Arnoldsburg Is. and calc, sh., 37 ft.; Fulton green sh., 4 ft.

Arnott moraine.
Pleistocene (Illinoian) : North-central Wisconsin.

S. Weidman, 1907 (Wis. Geol. and Nat. Hist. Surv. Bull. 16). Named for Armott,
Portage Co.

Aroostook limestone.

Silurian: Northeastern Maine (Aroostook County).

H. S. Williams, 1900 (U. S. G. S. Bull. 165, pp. 21, 44-45). Under name AroostooA la.
are grouped the calc, shales and slates covering large part of eastern twp of
Aroostook Co. The Aroostook River cuts them from Wade Twp to its junction
with the St. John. The few fossils indicate Clinton age. Is regarded as older
than Sheridan ss. and Ashland sh. and Is. and as representing base of Sil. in this
region.
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Aroostook Falls diabase.

Age (?) : Northeastern Maine (Aroostook County).

u. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 115, 175-177). Aroostook Falls
diabase.—Dark-gray rock, with characteristic lamprophyric appearance. Occurs
in a number of dikes cutting the blue Is. of the region. Named for occurrence
at Aroostook Fails, Aroostook Co.

On 1933 geol. map of Maine, by A. Keith, the diabase of Aroostook Co. is
mapped in block designated "mainly Sil., but some of Dev. age."

Arpin conglomerate and quartzite.

Pre-Cambrian (upper Huronlan) : Central northern Wisconsin (Wood
County).

S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Buli. 16, p. 366). Arpnt cgl. and
gtzHe.—Qtzite, probably 200 to 500 ft. thick, which resembles Baraboo qtzite.
Exposed immediately S. of Arpin, Wood Co. Contains pebbles of Powers Bluff
qtzite. Is either upper or middle Huronian.

C. R. Van Ilise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598),
assigned this fm. to "Animikie group (upper Huronian)."

Arrastre quartzite.

Probably Lower Cambrian: Southern California (San Bernardino County).

F. E. Vaughan, 1922 (Caiif. Univ. Pub., Dept. Geol. Sei. Bull.,, vol 13, No. 9, pp.
344, 351, 352-365, and map). Arrastre gtaite—The oldest sedimentaries positively
identified as such in the region. Qtzites and quartzose schists, chieHy thin
bedded, in beds less than 6 inches thick. Differs from Saragossa qtzite in that
it contains no beds up to 5 and 10 ft. thick of pure qtzite, no pure sac-
charoidal qtzite, no coarse angular grits, pebble cgl., or cross bedding. No fossils
found. Grades into Furnace Is. above. Floor on which it was laid down has been
destroyed by granite intrusions.

Named for Arrastre Creek, San Bernardino Co.

Arriban series.

A time term applied by C. R. Keyes (Sei., n. s., vol. 23, p. 921, and Am.
Jour. Sei., 4th, vol. 21, pp. 298-300; 1906) to 500 ft. of sss. said to under-
lie his Llano Estacadan series, to overlie his Wasatchan series in N. Mex.,
and to include Santa Fe fm. and Galisteo ss. Derivation of name not
stated.

Arrowhead limestone member (of Monte Cristo limestone).

Mississippian (middle): Southeastern Nevada (Goodsprings region).

D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 9, 18, etc.). Arrowhead Is. mernb.—
Alternating layers of thin-bedded blue and gray Is. and gray sh.; highly fossilif-
erous; no chert. Thickness 10 to 20 ft. Underlies Yellowpine Is. and overlies
Bullion dol., all members of Monte Cristo Is. Named for Arrowhead prospect,
sec. 9. T. 24 8., R. 58 E., Goodsprings quad. Fossils (listed) are middle Miss.,
according to G. H. Girty.

tArrowmink arkosic gneiss.
Pre-Cambrian: Southeastern Pennsylvania (Philadelphia region).
F. Bascom, 1904 (Am. Jour. Sei., 4th, vol. 17, p. 143). Arrowm.in& aWcosic gneiss
correlated with Baltimore gneiss. [In U. S. G. S. Philadelphia folio, No. 162,

1909, Baltimore gneiss was used, and Miss Bascom states (Dec. 5, 1936) that
later work has not changed this Identification.]

Arroyo formation. (In Clear Fork group.)
Permian: Central Texas (Taylor and Runnels Counties region).
J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, pp. 45-46). [See 1918
entry under AbiKewe /m.J
Most geologists (including U. S. Geoli' Survey and Tex. Geol. Survey, Seilards,
1933) now include Arroyo fm. in Clear Fork group, but some geologists have
included it in Wichita group.
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Arroyo Seco gravel.

Pleistocene: Northern California (Mokelumne River Basin).

A. M. Piper, II. S. Gale, and H. E. Thomas (U. S. G. S. W. S. P. 780, in press).
Arrog/o Reco grave?—Water-worn cobbles, gravel, and sand derived chiefly from pre-
Cret. crystalline rocks. Is a pediment gravel that mantles the dissected Arroyo
Seco pediment in Arroyo Seco Land Grant, along W. front of Sierra Nevada.
Thickness 0 to 19 ft. Contemp. sediments presumably exist to much greater thick-
ness beneath cover in axis of California trough. Underlies Victor fm. and uncon.
overlies Laguna fm. (Plio. ?).

Artemisa limestone.
Cretaceous : Cuba.
J. W. Lewis, 1932 (A. A. P. G. Bull, vol. 16, p. 537). [Assigned to Jurassic or
Cret.]

Artemisia gravel.

Pleistocene: Great Lakes region (Ontario and Michigan). ,

W. E. Logan, 1863 (Canada Geol. Surv. Repts 1843-63, pp. 887, 908-909). Artemisia
grravet—A belt of loose gravel, stretching southward across the peninsula of west-
ern Canada from near Owen Sound to Brantford, a distance of 100 mi. Average
breadth of belt 23 mi. Covers total area of more than 2,000 sq. mi. The gravel
is all well rounded and generally coarse; often constitutes what might properly
be called shingle, being loose and free from any admixture of clay; and it is
distinctly stratified. After forming a northward spur in Euphrasia Twp it reaches
Beaver River in the N. of Artemisia. Relations to Algoma sand and to Saugeen
clay not fully determined. [In table on p. 887 it is placed btw. Saugeen clay
below and Algoma sand above.] Near Brantford it rests on Erie blue clay.

J. W. Spencer, 1890 (Geol. Soc. Am. Bull,, vol. 1, pp. 85-86). Artemisia grave? of
Canadian Survey includes sand, gravel, and even till deposits of all kinds and ages.
The term should be restricted to the ridges occupying position of the very high-
level beaches. Named for Artemisia Twp, Ontario.

Artesia sand.
Subsurface sand, of Perm, (probably Capitan) age, in Artesia held, Eddy

Co., N. Mex.

Arthrodiran sandstone.
Upper Devonian : Central Arizona.
See &?/(?amore as., also Jerome /m. Paleontologie name, based on con-
tent of fishes of group Arf7trod%r&.

Artibonite group.
Miocene: Haiti.
W. P. Woodring, 1922 (Haiti Geol. Surv., Strat, and structure of central plain,
Washington). Includes Las Cahobas fm., Thomonde fm. and Maisade tongue, and
Madame Joie fm.

Arundel formation. (Of Potomac group.)

Lower Cretaceous : Eastern Maryland.

W. B. Clark, 1897 (Md. Geol. Surv. vol. 1, pp. 156, 190). Arawde? fm.—Series of
large and small lenses of iron-ore bearing clays which occupy ancient depressions
in surface of Patuxent fm. The largest lenses nearly 125 ft. thick. The clays
are highly carbonaceous. Lignitized trunks of trees are often found in upright
position with their roots still intact. Vast quantities of nodules of iron carbon-
ate are scattered through the tough dark clays. In upper part of fm. the car-
bonate ores have changed to hydrous oxides of iron. Fossils mainly dinosaurian
remains. Uncon. underlies Patapsco fm. Included in Potomac group. Named for
Anne Arundel Co.

Arvonia slate.
Upper Ordovician: Central Virginia (James River region).
T. L. Watson and S. L. Powell, 1911 (Am. Jour. Sei., 4th, vol. 31, pp. 36-43).
West of Blue Ridge the Martinsburg sh. [Upper and Middle Ord.] was laid down
at about same time as Qaawtico a%d Arvonia belts of st.
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T. L. Watson, 1916 (Va. Geol. Surv. geol. map of Va.). [Map explanation states
that the Ord. (Cincinnatian) block "Includes the Arvonia and Quantico slates of
the Piedmont Plateau province."]

A. L. Jonas, 1927 (Geol. Soc. Am. Bull., vol. 38, p. 119, abstract). At the James
River, in Va., Arvonia spates, of Chazyan age, are infolded in a continuation of
the Peach Bottom syncline.

A. 1. Jonas, 1927 (Geol. Soc. Am. Bull, vol. 38, pp. 841-842). Arvonia si—Blue
slates which uncon. overlie Peters Creek fm. and Precambrian granite, with a
basal cgl. present in part of area. Have been previously mapped and described but
not named. Writer proposes name Arvonia slates* for these beds. Bassler classi-
fies fossils as probably of Chazy [Lower Ord.] age. Exposed at Arvonia.

A. 1. Jonas, 1932 (Va. Geol. Surv. Bull. 38, p. 25). Fossils have been found in
Arvonia si. by Darton (Am. Jour. Sei., 3d, vol. 44, pp. 50-52, 1892) and others in
an old quarry E. of Arvonia Station. They include crinoids, brachiopods and tri-
lobites of late Ord. (Maysville) age, according to personal communication from
C. Schuchert and R. S. Bassler. SI. of same age occurs near Quantico [Quantico
si.] and Dumfries, in NE. Va. The Arvonia si. is similar in character to Peach
Bottom si. of Md. and Pa., whose age is not known because no fossils have been
found in it.

fArvonian.
A term applied in some early repts to the felsites and quartz porphyries
of lower part of Huronian series. The name was imported from Wales.
(See J. D. Whitney and M. E. Wadsworth, 1884, Harvard Coll. Mus.
Comp. Zool. Bull., vol. 7, geol. ser. vol. 1, No. XI, pp. 561, 562; also C. R.
Van Hise and C. K. Leith, 1909, U. S. G. S. Bull. 360, p. 88 and index.)

Asbury clay.

Miocene (upper) : Eastern New Jersey (Monmouth County).

H. B. Kimmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 145). Asbwy
clay.—Dark clay with thin lamine of sand. Thickness 0 to 12 ft. Believed to
lie below the great mass of "Buffy sand," which underlies Alloway clay in Glou-
cester and Salem Counties. Present in Monmouth Co., but absent in Burlington
Co. and SW. to Salem Co. Not certainly known whether Asbury clay forms a single
well-deiined bed of wide extent and varying thickness, or is a series of overlapping
lenses, some thin, some thick, separated by beds of fine, loose, light sand, all oc-
cupying about same general horizon. Evidence seems most to favor latter view.
Rests uneon. on Eocene marl. Named for development just W. of Asbury Park.

Is a part of Kirkwood fm.

Ashawa tili.
A term employed by C. [R.] Keyes to cover the Wisconsin till of lowa, also
(Pan-Am. Geol., vol. 58, p. 203, 1932) to a single till sheet of Wisconsin

stage.

Ashawan.

Name proposed by C. [R.] Keyes (Pan-Am. Geol.,, vol. 45, pp. 150-151,
19¥26) to replace WiscoMW, as applied to the late Pleist. till of Keewatin
glacier, with suggestion that Wisconsin be restricted to the late Pleist.
till of the Labradoran glacier.

Ashbed amygdaloid. (In Ashbed group.)

Pre-Cambrian (Keweenawan) : Northern Michigan.

A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 56, 58, 102, 116, 129, and
chart). Scoriaceous amygdaloids called "Ash-bed." Probably=Hancock or South
Pewabie bed of Houghton Co. Thickness about 180 ft.

R. D. Irving, 1883 (U. S. G. S. Mon. 5, p. 173). The amygdaloid of bed 65 is the
layer so well known as the Ashbed, though the name is certainly a misnomer
so far as it means to indicate an origin in the condition of volcanic ash.

Belongs to Ashbed group and has been worked in old Ashbed mine,
Keweenaw Co. The mineralized part is Ashbed lode.

151627°—38---- 6
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Ashbed How.
Includes Ashbed amygdaloid and underlying trap.

Ashbed group.
Pre-Cambrian (Keweenawan) : Northern Michigan.
R. D. Irving, 1883 (U. S. G. S. Mon. 5, pp. 172-173, 178, 186, pls. 17 and'lS).

A series of diabase and diabase amygdaloid Rows, including cgis., underlying
Marvine's group C and overlying the Greenstone group. Thickness 618 ft.

According to A. C. Lane (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4,
1911) the Ashbed group is 1,230 to 2,400 ft. thick.

It underlies Eagle River group and overlies Central Mine group, the top
fin. of which is the Greenstone How.

Apparently named by Irving for fact it includes the Ashbed amygdaloid,
but according to A. C. Lane (1911) it occurs in old Aslibed mine,
Keweenaw Co., so that it has a geographic significance.

Ashcroft rhyolite porphyry.
Tertiary (Oligoceéne?) : British Columbia.

C. W. Drysdale, 1914 (Canada Geol. Surv. Summ. Rept. 1912, p. 141), and 1916
(Summ. Rept. 1915, p. 87).

Asher formation.

Permian: Central and central southern Oklahoma.

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 141142, pls. 3, 27, and map).
AsAer fm.—Typical red beds. Basal 30 ft. consists of a series of coarse, red and
brownish-red sss. that cap N. bluff of Canadian River from bridge S. of Asher
to northern edge of Stonewall quad. Contains no arkosic material, but arkose
is characteristic of underlying Pontotoc terrane [group]. The portion of fm.
present in NW. corner of quad, is 250 ft. thick. No upper limit is here defined.
No fossils found, but upon evidence afforded by color and position in section is
referred to lower Perm. Next younger fm. is Guertie sand, of Pleist. age.

The top of Asher fm. as defined by H. D. Miser (geol. map of Okla., 1926)
is base of Enid fm. as first deHned.
Named for development at and W. of Asher, Pottawatomie Co.

Ashland limestone.

Silurian: Northeastern Maine (Aroostook County).

H. S. Williams, 1900 (U. S. G. S. Bull. 165, pp. 21, 51, 52-54). AsMan% Is.—
Mainly pure gray Is., much fractured. The fragmental, brecciated condition is
common to it wherever seen. Contains fauna correlated with Niagara of N. Y.
Appears to be younger than Ashland shales and older than Square Lake Is.
Named for exposures in Ashland village (in a ledge opposite Ashland Hotel),
Aroostook Co.

Ashland shale.

Silurian: Northeastern Maine (Aroostook County).

H. 8. Williams, 1900 (U. S. G. S. Bull. 165, pp. 21, 45, 49-51). As'ldrmd shales.-—In
Ashland village, along road opposite the hotel, and southward toward Masardis,
are several outcrops of lIss., calc, shales, and sss. which present strat, relationship
to one another, but on account of shear planes and semislated structure, as well
as intervals unexposed, some doubt must be held regarding accuracy of interpre-
tation. The irregular, block like masses of Is. opposite the hotel are met on S. side
by yellowish, weathered shales. There is an interval of several hundred ft. show-
ing no rock exposures. On E. side of road there is a rock cut about 40# ft.
8. of hotel. The rocks in this exposure are calc., thin-bedded shales, somewhat
nodular and weathering yellowish from iron oxide. Some layers contain nearly
pure argill. shales, others are calc. The calc, layers are all somewhat aren.,
showing pebbles of quartz, jaspers, and siliceous slates, mingled with broken calc,
shells, and an approach to the conditions of Sheridan ss. Writer's interpretation,
with his present knowledge of facts, is that the shales are older than the TSs.,
and that Sheridan sss. are of same age as [or older, p. 21] the shales. Fauna
correlated with Niagara of N. Y. Regarded as younger than Aroostook Is,
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Ashland mica schist.
Pre-Cambrian : Eastern Alabama.

E. A. Smith and H. McCalley, 1904 (Ala. Geol. Surv. Bull. 9, p. 8). As7daud mica
wMsts.—Metamorphic sediments of undet, age, probably Paleozoic. Older than
Talladega slates and younger than the older (probably pre-Camb.) mica schists.

G. I. Adams, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, map, pp. 32-33). AsTr?au<7
mica scMst.—Schists, chiefly garnetiferous biotite schist and siliceous, more or less
graphitic, muscovite schist, the two types intergrading. Contains some qtzite. Is
penetrated by both basic and acid intrusives, not separable on map. Thickness
probably 10,000 ft. Assigned to Algonkian, but without definite proof.

In view of fact that "Arehean system" and "Algonkian system" have been
discarded, this fm. is now classified by U. S. Geol. Survey as pre-Camb.

Named for development around Ashland, Clay Co.

tAshland Leptostrophia zone.
Term applied by H. S. Williams (Sei., n. s., vol. 24, pp. 365-372, 1906) to
Leptostrop7ti<t zone at top of Wellsburg ss. memb. of Chemung fm. in
Ithaca region, N. Y., because of outcrops in Ashland Hills.

The U. S. Geol. Survey does not apply geographic names to faunal zones.

Ashland limestone.
Pennsylvanian : Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1913 (Nebr. Acad. Sei. Pub., vol. 9, No. 2, pp. 7,
24). As7tlan7 Ts-—Main body light gray, massive, hard. Basal 3% ft. inter-
bedded Iss. and shales. Thickness 12 ft. Lies 16 to 18 ft. above South Bend Is.
Is iop memb. of Braddyville fm. in Nebr. Named for town.

G. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., p. 11). Ashland Is. abandoned,
as another name has priority. The Ashland Is. is the Weepingwater is.

tAshley marl.
fAshley River beds,
tAshley River marl.
fAshley-Cooper beds.
fAshley-Cooper phase.
tAshley-Cooper marl.
1'Ashley and Cooper beds.
fAshley phosphate beds.
Eocene (upper) : Southern South Carolina (Dorchester County).
M. Tuomey, 1848 (Agrie. Surv. S. C. st Rept., pp. 162-169, 190, 211). [See quota-
tion under Cooper marl |
All of the above names, used in foregoing and subsequent repts., are re-
placed by Cooper marl, which is of Jackson age. The Ashley marl of
E. Sloan, 1908 (S. C. Geol. Surv., ser. 4, Bull. 2), which he defined as
younger than Cooper marl, is interpreted by C. W. Cooke (U. S. G. S.
Bull. 867, 1936) as including in part Hawthorn fm. (lower Miocene) and
in part Cooper marl (upper Eocene).
Named for exposures along Ashley River, Dorchester Co.

Ashley Hill limestone.

Cambrian: Eastern New York (Columbia County).

T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept., pt. 2, p. 312). As7Hep HR! Camb. is.
[in heading],—Another Is. belt associated with grits and shales occurs at Ashley
Hill, in NE. corner of Chatham Twp, Columbia Co., about 1 mi. N. of [Rayville
or Rider's Mills Station on Lebanon Springs R. R., and 2 mi. S. of Brainard, in
Nassau. This Is. belt cannot be connected with other Is. belts in this region, as
they trend differently and are separated by masses of grit.
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Ashnola gabbro.

Carboniferous (?): Southwestern British Columbia and centrai northern
Washington.

B. A. Daly, 1906 (Geol. Soe. Am. Bull., vol. 17. pp. 329-376). AsAwola pubbro.—A
long slab of gabbro, ranging with Cathedral Fork of Asbnola River. Is a roof
pendant to Remmel batholith, and older than Remmel granodiorite. Extends for
5 mi. May be contemp. with Kruger schists (probably late Carbf.), or may be
Triassic.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 13). [The mass
mapped as Ashnola gabbro lies 2 mi. E. of Ashnola Riyer, B. C. and Wash.]

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 435).

Ashokan beds.
Middle Devonian: Eastern New York (Ulster and Greene Counties).

A. W. Grabau, 1917 (Geol. Soc. Am. Bull, vol. 28, p. 954). As/roica® beds.—Non-
marine terminai phase of Hamilton in Ulster Co. region. Shales sands 500
to 600 ft. thick. No fossils except plants. Form principal bluestone fm. of
Ulster Co. Prosser erroneously called these beds Sherburne in his monograph on
Hamilton and Portage beds of eastern N. Y. Overlie Mowht llurioh beds, the lower
fossiliferous Hamilton beds of Uister Co. region.

A. W. Grabau, 1919 (Geol. Soc. Am. Bull, vo!. 30, pp. 468-470). AsMtut fm.—The
so-called Sherburne ss. of the Helderbergs. Shales and dags 500+ ft. thick.
Underlies Oneonta fm. in Ulster and Greene Counties. No fossils. 1 am satistied
this fm. is a continental phase of Upper Hamilton and therefore beneath base of
typical Sherburne ss. Rests on Mount Marion beds without strat, break. Named
for exposures in Ashokan dist., W. of Kingston.

G. H. Chadwick (1932) has named the beds overlying A"7fo7ccn Maestoim in
Catskiil area the Aia&tGom red beds.

Ashtabula moraine.
Pleistocene (late Wisconsin) : Northern Ohio and northwestern Pennsyl-
vania. Included in Lake Escarpment morainic system. Named for
Ashtabula, Ohio. (See U. S. G. S. Mon. 41.)

tAshton schists.
Pre-Cambrian: Northeastern Rhode Island.

J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 106, 107). AsMon scMsts.—Argill.
rocks of Blackstone series, which succeeded the deposition and partial erosion of
Cumberland qtzites. Characterized as a whole by greenish color. Some of rocks
Included in the schists are probably of igneous origin. Occur at Ashton, Provi-
dence Co.

B. K. Emerson and J. H. Perry, 1907 (U. S. G. S. Bull. 311, p. 11). "Ashton
schists" of Woodworth included Marlboro fm. and Albion schist memb. of West-
boro qtzite, of present classification. [Woodworth also called these rocks "Ashton
series."]

Ashton zone.

A zone in lower part of Fernando group in Huntington Beach oil Reid of
Orange Co., southern Calif. Consists of 1,200 to 2,000 or more ft. of
sticky brown sh., sandy shales, sands, and hard shells. Some producing
wells have penetrated it to depth of at least 1,750 ft., according to S. H.
Gester. H. S. Gale (A. A. P. G. Bull, vol. 18, No. 3, 1933, p. 330)
assigned it to Repetto siltstone (lower Plio.).

Ashville beds.
Cretaceous : Manitoba.
S. R. Kirk, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 117).

fAspalaga clay.

fAspalaga marl.

tAspalaga phase of fWaldo formation.

fAspalaga phase of fChattahoochee formation, or lower layer.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 83

Miocene (lower) ! Florida and southern Georgia.

L. C. Johnson, 1892 (Geol. Soc. Am. Bull,, vol. 3, pp. 128-132). Aspalaga claps.—
Tough calc, elays or altered marls, brown and dark-colored, including residuum
after lime of shells is leached away. Thickness 60 ft. at Aspalaga [Liberty Co.],
Ha. (where they underlie Lafayette fm.). Overlie 40 ft. of Is., the upper layers
of which are full of fossils, corals, and lamellibranchs, and OrMtaMtes /toridaua,
and which for sake of distinction we may call the Aspalaga phase of WaMo /m.
On Sweetwater Creek, Fla., the Aspalaga marl, 20 to 40 ft. thick, is overlain by
Alum Bluff or Chipola marl and underlain by Aspalaga phase or upper layer (30 ft.
thick) of Chattahoochee fm.

A. F. Foerste, 1894 (Am. Jour. Sei., 3d, vol. 48, pp. 41-54). Aspallaga clays (marl),
67 ft. thick, not seen at type loc., but well exposed at Rock Bluff [Liberty Co.,
Fla.?]. Whether they belong to Chattahoochee or Chipola will no doubt be
settled as investigations go on. I am Inclined to consider them as top of the
Chattahoochee [Tampa Is.]. Overlie GrifBn bed.

W- H. Dall and J. Stanley-Brown, 1894 (Geol. Soc. Am. Bull, vol. 5, p. 154).
"Aspalaga marl" of Johnson is physically continuous with the sands of Alum
Huff beds. "Aspalaga clays" of Johnson are 20 ft. thick and belong to Chipola
marl.

C. J. Maury, 1902 (Bulls. Am. Pal., vol. 3, No. 15, p. 70). No real discrimination
could be made btw. so-called "Aspalaga clays" of Johnson and the Chattahoochee
Is. The clays appear to be merely argill. beds of Is.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept.)) and G. C.
Matson, 1913 (U. S. G. S. W. S. P. 319). "Aspalaga marl" is a part of
Chattahoochee fm.

Aspen slia]e.
Upper Cretaceous: Southwestern Wyoming.
A. C. Veatch, 1907 (U. S. G. S. P. P. 56). Aspen fm.—Black and gray shales con-
taining abundant hsh scales. Often weathers silvery gray. Thickness 1,500 to
11,000 ft. Underlies Frontier fm. and overlies Bear River fm. Is of Benton age.
Named for exposures near Aspen Station [Uinta Co.].

Aspermont dolomite.

Permian: Central northern Texas (Stonewall County).

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull., vol 1, sec. opp. p. 96). Aspermont
do!., 1 ft. thick, lies 105+ ft. below top of Greer fm.

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913, pl. 1). Aspermont dot. is older than
Royston fm. and younger than McCaulley dol.; all included in Double Mtn
group.

G. H. Norton, 1929 (A. A. P. G. Bull, vol. 13, pp. 955-956). Some geologists
correlate Guthrie dol. with Aspermont dol.; others believe Guthrie is older

than Aspermont.
E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, p. 168). Aspermont dot. is same as
Guthrie dol. and is discarded, Guthrie having been more commonly used. It is

in Blaine fm.
Probably named for Aspermont, Stonewall Co.

Asphalto lake bed.
Pliocene: Southern California (northwestern part of Kern County).

J. G. Cooper, 1894 (Calif. Acad. Sei. Troc., 2d ser., vol. 4, p. 168). AsptniKto
bed—A small fresh-water deposit of fossiliferous blackish marl, about 40 mi.
SE. from Kettleman lake bed, 18 mi. NW. of Buena Vista Lake, and 1,100 ft.
above sea level.

Probably named for exposures at or near Asphalto, a village near Mc-
Kittrick, Kern Co.

Asphaltum sandstone.
Pennsylvanian: Central southern Oklahoma (Jefferson County).

J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40PP, pp. 10+)- AsphaMum ss.—A series
of gray to buff, yellow, calc, sss., generally massive, friable, and medium-grained,
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but locally laminated and thin-bedded, separated by sh. beds. Thickness 20 to
50+ ft. Underlies Claypool fm. [On cross section lies 200+ ft. higher than
Oscar ss.J Is exposed in vicinity of town of Asphaltum, Jefferson Co.

Aspidclla slate.
Pre-Cambrian: Newfoundland.
A. Murray, 1881 (Geol. of Newfoundland, pp. 280-288).

Aspinwall limestone. (In Admire shale.)
Aspinwall shale. (In Admire shale.)
Pennsylvanian: Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sei. Pub., vol, 9, No. 2,
pp. 9, 17, 29). AspiywaM 7s—Usually in | bed; massive, light brown, mottled.
Thickness 1-2 ft. Type loc. is at Aspinwall. Separated from underlying Brown-
ville Is. by 10 to 25 ft. of bluish calc. sh. and from overlying Falls City Is.
by 18 to 37 ft. of bluish calc. sh. Included in Admire (?) fm.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 73, 82, 89), applied
Aspmtcu77 s7* to all beds (25 ft. thick in Nebr. and greater in Kans.) btw.
Falls City Is. and Brownville Is., thus including Aspinwall Is. of 1915 rept., which,
however, he did not mention and appears to have discarded. Named for
Aspinwall (now abandoned), SE. of Nemaha City, Nemaha Co. Included in
Admire sh.

R. C. Moore and G. E. Condra, 1932 (Oct. 1932 revised classification chart of
Penn, rocks of Kans, and Nebr.), divided the rocks underlying Falls City Is.
and overlying Brownville Is. into (descending) Htawxby sh., AspktMMI77 7s.,
and Towle sh., thus discarding Aspinwall sh. and restoring Aspinwall Is.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 9). Aspktwa77 7s. fw.
underlies Hawxby sh. fm. and overlies Towle sh. fm. [This classification was
followed by R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), but Moore trans-
ferred all beds above Brownville Is. to Perm. (See Kans.-Nebr. chart compiled
by M. G. Wilmarth, 1936.)]

Assiniboian series.
Name suggested by C. [R.] Keyes (Pan-Am. Geol., vol. 43, pp. 287-302,
1025) to cover post-Dakota and pre-Fox Hills Cret. rocks of Western
States. Derived from Canadian province of Assiniboia.

Assiniboine series.
A term employed by C. [RJ Keyes to cover the post-Dakota Cret. rocks
of lowa.

Astoria shale.
Miocene : Northwestern Oregon and southwestern Washington.

E. D. Cope, 1880 (Am. Nat., vol. 14, pp. 457-458, and Am. Phil. Soc. Proc., vol. 19,
p. 62). The unpublished notes of Prof. Condon, formerly State Geologist, state
that backbone of Coast Range consists of argill. shales, which contain invertebrate
and vertebrate fossils, frequently in concretions. To this fm. Dr. Condon gives
the name AstoWa s7;a7es. Fossils are Mto.

W. H. Dall and G. D. Harris, 1892 (U. S. G. S. Bull. 84, pp. 223-227). AstoW#
s7lcr7es—Clayey or sandy shales of various colors and degrees of consolidation.
Weather soft and clayey, and so appear along banks of river at Astoria. Most
prominent on left or S. bank. Included in Astoria group (Mio.). Overlies
Aturia bed (Eocene). [See under Astorkt rzroMp.]

W. H. Dall, 1909 (U. S. G. S. P. P. 59), assigned At%Ha zone to Olig, and excluded
it from Astoria sh.

C. W. Washburne, 1914 (U. S. G. S. Bull. 590), included At%H% zone in Astoria sh.,
and assigned a thickness of 400 ft. to the zone (which he assigned to the
Olig.) and a thickness of 1,000+ ft. to the overlying part of Astoria sh.,
which he assigned to Mio.

L. G. Hertlein and C. II. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2,
pp. 259-260). Recently Howe (unpublished thesis Leland Stanford Univ., 1922)
investigated Astoria locality and states that the 2 sss. present there (one
underlying Astoria shales and one overlying the shales) have been confused by
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several writers. He states that by careful mapping the beds containing Atwi# and
the places from which Dall lists his fossils are middie Mio. and not Olig, as
thought by Dall. Also that 54 per cent of the species present in the shales
are also present in the sss., and that 43 per cent of the species at Astoria are
also found in Monterey-Temblor (middle Mio.) of Calif.

H. V. Howe, 1926 (Pan-Am. Geol.,, vol. 45, pp. 295-306), assigned Astoria s!i.
and Aturla zone to middle Mio., and listed fossils.

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, p. 269), assigned
Astoria sh. and zone to Mio.

The U. S. Geol. Survey now classiles Astoria sh., including AtwWa zone

at base, as Mio.

tAstoria sandstone.
Miocene: Northwestern Oregon and southwestern Washington.

w. H. Dall and G. D. Harris, 1892 (U. S. G. S. Bull. 84, pp. 223-227). Astoria
ass.—Series of sss. on both sides of river above Astoria, though best developed
on N. or right bank. The sss. are granular, brittle, or friable, sometimes very
compact and hard, usually brownish. Included* in Astoria group. Dana regards
the sss. as more recent than Astoria shales, which is strengthened by fact that
fissures in shales are filled with sand resembling that of which the sss. are
composed. [See also under tAstoria proap.J

'Astoria group.
Miocene : Northwestern Oregon and southwestern Washington.

W. H. Dall and G. D. Harris, 1892 (U. S. G. S. Bull. 84, pp. 223-227). Astoria
proup.—The Astoria skates and Astoria sss. appear to form part of a single
series varying in character according to fluctuations in sedimentation, the shales
being more argill., the sss. more aren., neither possessing an exclusive character,
the fossils appearing to be the same Mio. species in both, with tendency to form
concretions around them in the sh. and to be represented by casts in the sss.
The name Astoria pronp (from Astoria, Clatsop Co.) is proposed to include them
both, but not the subjacent Eocene Aturia bed. Dana regards the sss. more recent
than the shales, and this is strengthened by fact that fissures in the shales are
filled with sand resembling that of which the sss. are composed.

Has been discarded, because Astoria sA. has priority and is more useful
name. The Atwria zone is now considered to be Mio., and is included

in Astoria sh.

Atane beds.
A name long in use for Upper Cret. rocks in Greenland that underlie
Patoot beds (also Upper Cret.) and overlie Home beds (Lower Cret.).

“Atascadero formation.
Upper Cretaceous: Southern California (San Luis Obispo region).

II. W. Fairbanks, 1904 (U. S. G. S. San Luis folio, No. 101). Atascadero fm.—Thick
and thin-bedded ss. with small amount of cgl. and sh. Thickness 3,000 to 4,000
ft. Is local representative of Chico group. Represents ail of Chico deposits
present in the area. Uncon. underlies Vaquero[s] ss. and uncon. overlies
Knoxville. Named for exposures along Atascadero Creek, San Luis Obispo Co.

Replaced by Chico fm.

'Atchison shale.
Pennsylvanian: Northwestern Missouri, southwestern lowa, and south-
eastern Nebraska.
C. R. Keyes, 1899 (Am. Geol, vol. 23, p. 309). AteMsofr skates, 500 ft. thick,
extend from top of Forbes Is. to base of Cottonwood Is.
Includes Wabaunsee fm. and large part of underlying Shawnee fm.
Named for Atchison Co., Mo.
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Athabasca sandstone.
Pre-Cambrian: Canada.

R. G. McConnell, 1893 (Canada Geol. Surv., n. s., vol. 5, pt. 1, p. 51D). [Assigned
to Camb., but for many years this ss. has been assigned to pre-Camb. in Canada
repts. ]

Athelstane granite.

Name applied by C. C. Wang (Geol. Soc. China Bull.,, vol. 11, No. 4, pp.
426-428, 1932) to a pre-Camb. granite in Wis. (area not stated).

Athens marble.
Silurian: Central western Illinois (Menard County).
A. H. Worthen, 1882 (Econ. Geol. Ill., vol. 1, pp. 102-103). Compact gray Is.,

Athens shale. (In Blount group.)

Lower Ordovician: Eastern Tennessee, northern Alabama, western North
Carolina, and western Virginia.

C. W. Hayes, 1894 (U. S. G. S. Kingston folio, No. 4, p. 2). Athens si*—East of
Tennessee River the upper part of Chickamauga Is. is replaced by calc, shales
weathering yellow, from 300 to 500 ft. thick. Eastward beyond edge of this sheet
this fm. increases to several thousand ft., where the strata represent the rapid and
variable accumulation of sediment near the shore. Underlies Rockwood fm. and
rests on a part of Chickamauga Is. [The area here described adjoins type loc.]

C. W. Hayes, 1895 (U. S. G. S. Cleveland folio, No. 20, p. 3). In belt extending
from NE. corner of Cleveland tract toward SW., across Hiwassee River, a part
of Chickamauga Is. is replaced by Athens sh., from 850 to 1,100 ft. thick, in some
places sandy, but generally calc., dark blue when fresh, but weathering yellow.
Increases in thickness to 2,500 or 3,000 ft. along E. side of valley, and includes
a bed of calc. ss. 250 to 700 ft. thick about 500 ft. above base. [In columnar
section of this folio this ss. is called ss.]  Underlies Tellico ss. and
overlies part of Chickamauga Is. [This area includes type loc.]

The commonly accepted definition of Athens sh. in Tenn, applies to beds
underlying Tellico ss. and overlying Holston marble, but Ulrich (1929)
defined it as overlying his newly proposed Whitesburg Is., which he
stated in places intervenes btw. Athens sh. and Holston marble. Fauna
is considered to be of Normanskill age. In northern Ala. C. Butts (Ala.
Geol. Surv. Spec. Rept. No. 14, 1926) identified Athens sh. as under-
lying Little Oak Is. and overlying Lenoir Is. Based upon work of C.
Butts in Appalachian Valley of Va., the U. S. Geol. Survey now uses
AtAews alt. (or Athens 13, where the fm. becomes so calc, as to be a Is.)
across Appalachian Valley of Va., from Tenn, to W. Va. line. This use of
Athen3 /a. displaces the local name Liberty £AH 13.

Named for exposures at Athens, McMinn Co., Tenn.

Athens group.

Pennsylvanian: Appalachian Basin.

J. J. Stevenson, 1907 (Geol. Soe. Am. Bull,, vol. IS, p. 178). Athens and WheelW
proposed for groups of the Pennsylvanian lying btw. Dunkard group and Pottsville
group [but no limits were assigned to either group]. The term "Athens" refers
to the county of that name in Ohio, and "Wheeling" to the stream which flows
through W. portions of Greene and Washington Counties of Pa. and Marshall and
Ohio Counties of W. Va., localities in which the respective columns are shown in
their fuii extent.

tAthens sandstone.
See under Athens 3h.
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Atherton clay.

Mississippian: Northwestern Kentucky and southern Indiana.

A. F. Koerste, 1910 (Ky. Geoi. Surv. Rept. Prog. 1908 and 1909, pp. 76, 83, 84).
AtAertolr bed—Chiefly fossiliferous clay [thickness not stated] underlying St.
Louis is. in southern Ind. In northern Ky. overlies Harrodsburg Is., the Saiem Is.
Rot being recognized. Carries about same fauna as Salem Is. Thins out before
reaching central Ind. [On p. 84 he stated his Atherton, bed may be represented in
part by the darker rock, 105 ft. thick, in bottom part of St. Louis Is. Derivation
of name not stated.]

Athol shale.
Middle Devonian: Western New York (Eighteen-Mile Creek).

A. W. Grabau, 1930 (Sci. Quart. Nat. Univ. Peking, China, vol. 1, No. 4, pp. 322-326).
AtboK sbaZes.—Separated from underlying black Marcellus sh. by 8% ft. of Stafford
Is. Underlie Avery shales. Thickness 45 ft. Appear to be 26 ft. thick in Livonia
salt shaft, 70 mi. to E. Exposed on the Lake shore (18-Mile Creek region) at
Athol Springs and Bay View. Are not black, like Marcellus sh., but fauna of
Marcellus sh. continues up into Athol shales. [Fossils listed.]

According to G. A. Cooper (personal communication Jan. 1934) Grabau's

Athol sh. is same as Levanna sh. of Cooper.

Atic Oban series.
Pre-Cambrian : Ontario.
W. H. C. Smith, 1893 (Geol. Soc. Am. Bull., vol. 4, p. 334).
Same as AAse W es, the commonly accepted spelling.

tAtikokan series.

Pre-Cambrian (Keewatin) : Ontario.

A. C. Lawson, 1912 (Canada Geol. Surv. Mem. 28, p. 14).

C. R. Van Hise and C. K. Leith, 1909 (U. S. G. S. Bull. 360), spelled the river, dist.,
range, and rocks Ati&o&a%, and stated that the spellings AtiCoRatt and Attc Oban
have also been used.

tAtkinson limestone.
A shortened form of Fort Atkinson ts. employed by C. [R.] Keyes.

Atlantic period.
Atlantic system.

Pre-Cambrian: New Hampshire.

C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, p. 522), divided his fEoaotc era. into
(descending): Huronian period; Labrador period; uncon.; Atlantic period/ and
Laurentian period. His Atlantic period was divided into (descending) : Franconia
breccia group ; Montalban or White Mtn gneiss ; Winnipiseogee gneiss; and Bethle-
hem group.

Some authors attribute this name to Featherstonhaugh, 1S55, but as it
has fallen into disuse the compiler has not searched for the original
usage. The terms Atlantic yroap, Atlantic series, and Atlantic yneiss
have also been used by Hitchcock for rocks in N. H., which he assigned
to "Archean."

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

P. P. 144, 1929. Is same as Ashbed amygdaloid. The mineralized part is
the Atlantic lode.

Named for occurrence in Atlantic mine, Houghton Co.
Atlantic How.
Includes Atlantic amygdaloid and underlying trap.
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Atlantic oil sand.
Subsurface sand in midst of Penn, section in Graham field! NW. part of
Carter Co., Okla., 75 to 244 ft. below Johnson oil and gas zone and 78 to
125 ft. above Ricketts oil sand.

tAtlantic group.

Tertiary : Atlantic Coastal Plain.

0. Meyer. 1888 (Am. Geol., vol. 2, pp. 88-89, 93-94). The marine Tert, is exten-
sively developed along the coast from N. Y. to Tex. The eastern Tert, may be
divided into two groups, one the ARanHc growp, comprising the Atlantic States
proper from N. J. to Fla., the other the Gal/' yrotip, including the states from Ala.
to Tex. In the first group the younger Tert. fms. are extensively developed. It
comprises mostly younger Tert, strata. The Gulf group comprises the old Tert,
strata.

Atlantic Coast series.
Cambrian: Canada.
H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 195).

tAtlantosaurus beds.
A paleontologie term applied in early repts to Morrison fm. and also to
lower part only of the Morrison.

Atlas formation.

Quaternary (?) : Southern California (Kern County).

A. C. Lawson, 1906 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 4, pp. 431-462). AHas
pa.—Ancient alluvium, made up of angular fragments of rocks of bed-rock com-
plex, including schists, quartz diorite, granite, quartz, and arkose, well cemented.
Older than Tank volcanics.

Derivation of name not stated and not known.

Atoka formation.

Pennsylvanian (Pottsville) : Eastern Oklahoma, western Arkansas coal
held, and southwestern Arkansas.

J. A. Taff and G. I. Adams, 1900 (U. S. G. S. 2Ist Ann. Rept., pt. 2, p. 273).
Ato&a fm.—Alternating sss. and shales, 7,000 ft. thick, with, at intervals of 1,000
to 1,200 ft., four groups of ss. strata each nearly 100 ft. thick. Underlies Harts-
horne ss. Is basal fm. of Coal Measures.

J. A Taff, 1901'(U. S. G. S. Coalgate folio, No. 74). AtoAa fm., 3,100 ft. thick,
underlies Hartshorne ss. and overlies Wapanucka Is.

The fm. (of Penn, age) underlying Atoka fm. in area S. and E. of Ti Val-
ley-Choctaw belt of Ouachita Mtns, Okla., and extending into Scott Co.,
Ark., is now known as Joiins VaRey sii., and the fm. underlying it in
parts of the Ti Valley-Choctaw belt of Ouachita Mtns, Okla., is Wapa-
nucka Is., but in other places the Wapanucka Is. and underlying Springer
fm. are absent, and the Atoka appears to rest on the older Caney sh.
(now restricted to beds of Miss. age). The fm. that underlies it in Ar-
kansas Valley of Ark. is Jackfork ss. (See H. D. Miser, A. A. P. G. Bull.,
vol. 18, No. 8, 1934.)

Named for Atoka, Atoka Co., Okla., which is situated on outcrop of fm.

Atolia quartz monzonite.

Jurassic (?) : Southern California (Randsburg quadrangle, Kern and San
Bernardino Counties).

C. D. Hulin, 1925 (Calif. State Min. Bur. Bull. 95, pp. 33-42, map). Intrudes Rand
schist and the undiff. Paleozoic series of El Paso Mtns, which may be in part
Carbf. Uncon. underlies middle Mio. sediments (Rosamond series). Is undoubted
correlative of plutonic rocks of Sierra Nevada and is probably of late Jurassic
age. Named for exposures at and around Atolia, San Bernardino Co.
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Atrypa limestone.
Upper Devonian : Eureka district, Nevada.
c. [RJ Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 52, 78). Atrypa !s., 2,000 ft. thick,
underlies Woodpecker 1ss. and overlies Lamoureaux shales. Lithologically em-

braces the massively bedded portion of the local Dev. section. Included in Nevadan
series [Nevada Is.]. Name derived from Atrypa Peak, in Eureka dist.

AttaHa chert conglomerate member (of Chickamauga limestone).

Lower Ordovician (early Chazy) : Northern central Alabama.

C. Butts, 1910 (U. S. G. S. Birmingham folio,, No. 175). Attain cyl. memh.—
Medium-grained ss. to coarse cgl. or breccia; in general composed mostly of rather
small angular fragments of chert embedded in a siliceous matrix composed of
comminuted chert or quartz. Thickness 20 to 40 ft. Basal memb. of Chicka-
mauga Is. in central and NE. Ala.

At request of C. Butts the name was in 1926 changed to AttuRa c7tert cyl.
memb.

Named for exposures at Attalla, Etowah Co.

Attawapiskat coral reef.
Silurian: Canada.

T. E. Savage and F. M. Van Tuyl, 1919 (Geol. Soc. Am. Bull.,, vol. 30, pp. 341, 356,
363, 368).

Attawapiskat limestone.
Silurian : Ontario.
A. F. Foerste and T. E. Savage, 1927 (Denison Univ. Bull.,, Sei. Lab. Jour., vol. 22,
pp. 5, 16).

Attica shale.

Upper Devonian: Western New York.

G. H. Chadwick, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 157), and 1923 (Geol. Soc.
Am. Bull,, vol. 34, p. 69). [Showed (in tables) that the sh. of Lake Erie section
that has been called UMnestreet sb. includes at top the Hatch sh. of Genesee
River section, and is therefore a larger unit than typical Rhinestreet sh. (which
lies btw. Cashaqua sb. below and Hatch sh. above). He therefore (1923 citation)
named the so-called Rhinestreet of Lake Erie region Attica' sh., probably from
exposure at Attica, Wyoming Co.]

Attleboro sandstone.
Carboniferous : Southeastern Massachusetts and Rhode Island.

J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 134, 144, 151-152). AWeboro ss.—
Fine-grained massive ss., green to brown, the latter color evidently due to oxi-
dation. Named for exposures in town of North Attleboro ; also exposed in vicinity
of Deantown, in Attleboro Twp. Is embedded in Wamsutta red beds.

Attwood series.
Carboniferous (?): Southern British Columbia and northeastern Wash-
ington.
R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 10, 118° 30' to 119°).
Attwood series.—Argillite, qtzite, Is. Overlies Anarchist series. [Mapped at and
around Attwood Mtn, B. C.]

0. E. LeRoy, 1912 (Canada Geol. Surv. Mem. 21, pp. 19, 26, 32).
R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 382).

Aturia bed.
Aturia formation.
Paleontologie names applied in early repts to the AtttWa zone, composing

lower 400" ft. of Astoria sh. (Mio.) of Oreg., which is characterized by the
genus Atwria. In some early repts excluded from Astoria sh. and assigned



920 LEXICON OF GEOLOGIO NAMES OF UNITED STATES

to Eocene, also to Olig. W. H. Dall repeatedly assigned it to Olig., but
B. L. Clark (1918) and recent writers assign it to Mio. (See under
As%oria sR. and tAs%oria yroap.)

Atwater Creek shale.

Upper Ordovician: Eastern New York (Black River Valley).

R. Ruedemann, 1921 (N. Y. State Mus. Bull. 227, 228, pp. 124-126, 130). [See under
Deer River s7"]

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 51, 60, 62, 63, 76. 147, 148, 150).
The northern Frankfort [sh.J is thus not younger than the typical Frankfort, but
older, and either of later Utica or early Frankfort age. We will for that reason
distinguish it as Atwater Cree& sb. Is the zone of GZossopr#pt%s (7%a%ti?MMcrowatMS,
form# tppica. Consists of black and gray shales. Overlies Deer River sh. (of
basal Lorraine age and=basal part of Frankfort sh.), and on charts is correlated
with a part of Frankfort sh. [In some parts of this rept Atwater' CrecZc sb. is
applied to beds below Whetstone Gulf sh. and in other parts of rept the Atwater
Creek is included in Whetstone Gulf fm.J

Atwell sand.
Upper Devonian: Central northern Pennsylvania (Tioga County).
M. L. Fuller, 1902 (U. S. G. S. 22d Ann. Rept., pt. 3, p. 591). AtweZZ samZ—Fine-

below top of Chemung. Named in honor of owDer of first producing well, on Atwell
farm, E. of Watrous.

Aubrey group.

Permian and Pennsylvanian: Northern Arizona, southern Utah, and south-
eastern Nevada.

G. K. Gilbert, 1875 (U. S. Geog. and Geol. Surv. W. 100th Mer., vol. 3, pp. 176-185,
197). Anbrep proap.—Consists of (descending) : (1) Cherty Iss., 200 to 820 ft.
(Aiz&rep 7Zs.) ; (2) massive, cross-bedded yellow sss. 300 to 1,000 ft. (Atz&rey gas.) :
(3) red and white shales and sss. 800 ft. Overlies Red Wall Is. group and underlies
Lower Triassic marls [now called Moenkopi fm.J. The Aubrey Is. and sss. consti-
tute Aubrey Cliff, which faces Aubrey Valley, in northern Ariz. and stretches SE.

nearly to Camp Apache.
N. H. Darton, 1910 (U. 8. G. S. Bull. 435, pp. 21-30). The 3 fms. included in Aabre!/

elature, so that I shall here introduce the terms Za. (to replace "Aubrey" Is.
of early repts) ; Cocowmo aa. (for the cross-bedded gray to white ss. of Aubrey
group, which is so conspicuous in walls of Grand Canyon) ; and 8*Mpui /m. (for the
red sss. and shales constituting lower part of Aubrey group in northern Ariz. In
previous literature the Supai fm. and Coconino ss. have usually been referred to as
"Aubrey ss. series."

L. F. Noble, 1922 (U. S. G. S. P. P. 131B). The upper 235+ ft. of thin-bedded Iss.
which form top memb. of Redwall Is. and are said to contain Penn, fossils, are here
included in Supai fm., and RediwZZ is restricted to Miss, part of original Redwall.

Aabrep proap is now generally divided into (descending) Kaibab Is., Coco-
nino ss., Hermit sh., and Supai fm.

fAubrey limestone.
Permian: Northern Arizona, southern Utah, and southeastern Nevada.

G. K. Gilbert, 1875 (U. S. G. S. and G. S. W. 100th M., vol. 3, pp. 171-187, figs. 81,
82). [See under AMé&rey proMp.J

Replaced by Kaibab 7Zs.

tAubrey sandstones.
Permian: Northern Arizona, southern Utah, and southeastern Nevada.
G. K. Gilbert, 1875 (U. S. G. S. and G. S. W. 100th M,, vol. 3, pp. 171-187, 8gs. 81,
82). [See under An&rep pvo#p.J

Replaced by Cocowmo  and 8*apai /m.
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Aubreyan series.
A term employed by C. R. Keyes instead of Awbrey yroMp.

Auburn shale. (In Wabaunsee group.)
Pennsylvanian: Eastern Kansas and southeastern Nebraska.
J. W. Beede, 1898 (Kans. Acad. Sei. Trans., vol. 15, p. 30). Auburn sir—Fossilifer-

ous olive-colored sh., 8 to 20 ft. thick, included in Upper Coal Measures of Shawnee
Co. [From statement on pl 28 appears to underlie Elmont Is. and overlie Waka-

rusa Is.

G. E. Con]dra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 66). Auburn sit. is 20 ft.
thick in Nebr. It overlies Wakarusa Is. and underlies Emporia Is. Is top bed
of Humphrey sh. memb. of Wabaunsee fm. The name was free at time it was
used by Beede and should be retained for this unit.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10). Auburn sit. fm.—Gray,
red, and bluish gray zones, quite calc, and fossiliferous near top, 18 to 30 ft. thick.
Underlies Reading Is. (older than Elmont Is.) and overlies Wakarusa Is. fm.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 222). Condra (1927) has used
Auburn sit. for a lower bed than Beede's Wakarusa Is. Because greater importance
is attached to usage in recent literature than to priority in the case of a term
that has been unused except in original rather obscure paper, we follow Condra's
placement of Auburn sh. Type loc. not designated, but undoubtedly it is in vicin-
ity of Auburn, Shawnee Co., Kans. Good exposures along Wakarusa Creek near
NE. cor. sec. 26, T. 13 S., R. 14 E., SW. of Auburn. Thickness 20 to 70 ft. Con-
tinuous from SE. Nebr. across Kans, into Okla.

Auburn chert.
Middle Ordovician: Central-eastern Missouri.

R. R. Rowlby, 1908 (Mo. Bur. Geol. and Mines vol. 8, 2d ser., pp. 14, 16). Auburn
chert.—Intensely hard bluish Is., with soft chert bands full of fossils, forming
surface stone of Auburn, Lincoln Co. Included in Trenton is.

A. F. Foerste, 1920 (Denison Univ. Bull., Sei. Lab. Jour., vol. 19, pp. 175-194), cor-
related Auburn chert with Decorah sh., and stated that it "apparently lies at about

J. II. Bradley, Jr., 1925 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 66), stated
that Auburn eitert is included in Plattin fm.

C. L. Fenton (1928) and S. Weller and S. St. Clair (1928). See under Ptuttin is.

J. Bridge, March 1937 (personal note). Albarn eitert is Decorah or possibly is
slightly younger.

Auburn moraine.
A Pleist. moraine in central N. Y. (See H. L. Fairchild, Geol. Soc. Am.
Bull., vol. 43, No. 3, pp. 627+, 1932.)

tAucella beds.
A paleontologie term that has been applied to Lower Cret. and Jurassic
rocks of Oreg., because of profusion in them of species of the genus

AweeHa.

Auger conglomerate lentil (of Wichita formation).
Permian: Southwestern Oklahoma (Tillman County).

M. J. Munn, 1914 (U. S. G. S. Bull. 547, pp. 23-26). Auger egl. lentil.Clay Is. cgl.
and associated beds, consisting of clay, ss., and cgl, forming basal memb. of
Wichita fm. Thickness 20 to 78 ft.

Named for Old Fort Auger and Auger Creek, Tillman Co.

Auger limestone member.
A name applied by geologists of mining companies, in their company repts,
to basal 100 ft. of Lake Valley Is. (Miss.) in Santa Rita dist., SW.
N. Mex.
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TAugusta limestone.
fAugusta group.
tAugusta stage.
Mississippian: lowa, Missouri, and Illinois.

C. R. Keyes, 1893 (Iowa Geol. Surv. vol. 1, pp. 59-71). Awusta Is. introduced to in-
clude rocks btw. Kinderhook group below and St. Louis Is. [broad usage] above.
Includes what has been called Warsaw shales and Is., Geode bed, Keokuk Is., Upper
Burlington Is., and Lower Burlington Is. Uneon. underlies St. Louis Is. [In sub-
sequent repts Keyes and others called these rocks "Augusta stage" and "Augusta
group." Auf/usta is. has also been applied to BioMngtou is.]

Includes all of Osage group except Fern Glen Is., and part of overlying Mer-

amec group.
Named for Augusta, Des Moines Co., lowa.

tAuriferous slates.
Term in common use by Whitney (Geol. Surv. of Calif.) and subsequent

writers for undi& Paleozoic and Mesozoic strata in Sierra Nevada.

tAuriferous slate series.

A descriptive term used in folios and other early repts on Gold Belt region
of northern Calif., to include Mariposa si. and Calaveras fm., in contra-
distinction to tSuperjacent series, a descriptive term applied to the Cret.,
Tert., and Quat. deposits of the region.

Auriferous gravels.
A descriptive term that has had considerable usage in northern Calif, for

gravels of Cret.,, Eocene, and Pleist. age. (See under WeaverviMe fm.)

Aurora formation.
Cretaceous (Lower) : Mexico.
R. H. Burrows, 1909 (Min. and Sei. Press, vol. 99, p. 324), and 1910 (Soc. Geol.
Mexicana, Bol., t. 7, p. 96).

Aurora sandstone member (of Orangeville shale).
Mississippian: Northeastern Ohio.

C. 8. Prosser, 1912 (Ohio Geol. Surv., 4th ser., Bull. 15, pp. 123, 209, 211). Aurora ss.
wtewb.—Blue, fine-grained ss. with some thin sh. partings, forming middle memb. of
Orangeville fm. in Cuyahoga and Chagrin valleys, NE. Ohio. Underlain by black
Sunbury sh. memb. of Orangeville and overlain by Brecksville sh. memb. of

Orangeville.

The Sunbury sh. is now excluded from Orangeville sh., so that Aurora ss. is
basal memb. of the Orangeville.

Named for exposures on Aurora Creek, in NW. part of Portage Co.

fAuroral series.
Nongeographie name introduced by H. D. Rogers in 1858 (Geol. Pa., vol. 1,

pp. 105, 123-124, 208-245, 251-257, 261 ; and vol. 2, p. 752). Divided into
(descending) : (1) Awroral may. 13. 2,500 to 5,500 ft. ("The Chazy and
Black River Iss. of N. Y. are parts of this formation.") ; (2) Aworct! calc,
ss. (CulciferoiM 33. of N. Y.), which occurs chiefly in Northampton, Centre,
and Huntingdon Counties, and is 60 ft. thick at Easton.

Later the Auroral Is. of Rogers was replaced by RAcwawdoaA 13, which is
now subdivided in most areas into several named units.

fAuroral limestone.
tAuroral sandstone.
See under fAwroral 3erie3.
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tAusable granite.

Pre-Cambrian: Northeastern New York (Essex County).

J. F. Kemp, 1894 (N. Y. State Mus. 47th Ann. Rept.). The anorthosite quarried
near Keeseville [Essex Co.] is called "Ausable granite." Probably to be classed
in Algonkian of U. S. G. S. geologists.

H. P. Cushing, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1, p. 546). The more
feldspathic portions of the anorthosite are quarried near Keeseville and placed on
market under name of "Keeseville granite."

J. F. Kemp, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1, p. 583). The great
quarries at Keeseville have made this anorthosite widely known as "Ausable
granite."

Ausable sandstone.
Upper Cambrian : Eastern New York.

H. 1. Alling, 1919 (N. Y. State Mus. Bull. 207, 208, pp. 113-145). "Au Sable ss." is
applied by some authors to coarse cgl. known as Potsdam basement bed and under-
lying the so-called "white Potsdam" ss., which recent work seems to indicate is not
same as Potsdam ss.

Ausable syenyte.
Pre-Cambrian: Eastern New York (Adirondack Mountains).
See under AdirowdacA; twwMosyte.

Austin chalk.

Upper Cretaceous (Gulf series) : Eastern Texas.

B. F. Shumard, 1860 (St. Louis Acad. Sei. Trans., vol. 1, pp. 583, 585). AMsMa is.—
Fossiliferous cream-colored and bluish earthy Is.; 100 ft. exposed in vicinity of
Austin. Some beds soft and crumble on exposure, other beds moderately hard
and furnish handsome building rock. At base shaly layers of fossiliferous dark
bluish gray calc. ss. Overlies ll.ro.dyra arietina marl [Del Rio clay] and underlies
Comanche Peak group.

C. A. White and R. T. Hill, 1887 (Phila. Acad. Nat. Sei. Proc. 1887, p. 40). Austin is.—
Includes strata named Austin Is. by B. F. Shumard in 1860, but true relations
not then recognized. Underlies Navarro beds [as here used included at base the
Taylor marl] and overlies Eagle Ford shales.

The present generally recognized definition of Awsttbt cAailc applies to the
beds below Taylor marl and above Eagle Ford clay. But to NE. the
upper part of the chalk (Gober tongue) overlies Brownstown marl, and
basal part of the chalk (Ector tongue) underlies Bonham clay (formerly
erroneously included in Eagle Ford clay). (See L. W. Stephenson,

U. S. G. S. P. P. 186G, 1937.)

'['Austin marble.

Lower Cretaceous (Comanche series) : Southeastern Texas.

R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, p. xxii). Austin, marbie.—Massive Is., often
metamorphosed into marble, composed almost exclusively of calcified shells of
IfcaMicaia (Caprotiaa), IVeriaca, etc. Thickness 20 ft. Overlies 10 ft. of flagstones.
Assigned to Washita div. but may represent close of Fredericksburg div.

Conflicts with Austin chalk. Is a bed at top of Edwards Is., the top fm. of
Fredericksburg group.

Named for occurrence at Austin.

tAustin rock.
Trade term for a fine-grained sandrock or shaly sandrock, of Dev. age,
quarried at Austin, Mower Co., Minn.

Austin Brook quartz porphyry.
Post-Ordovician: New Brunswick.
G, A, Young, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 219).
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Austinburg sand.
A subsurface sand in NE. Ohio (Austinburg pool, Ashtabula Co.) that has
been correlated with both Sylvania ss. of Ohio and with Oriskany ss. of
N. Y.

Autocene.

Recent: New England.

J. B. Perry, 1872 (Boston Soc. Nat. Hist. Proc., vol. 15, pp. 55-56). "Autocene" is
introduced into the table, in place of "Recent" or "Present,"” merely for sake of
uniformity. Autocene mean's emphatica%/ new, thus appropriately designating the
latest times.

Aux Sable limestone.
Upper Ordovician (Richmond) : Northeastern Illinois.

J. R. C. Evans, 1926 (Chicago Univ., Abstracts of Theses, Sei. ser., vol.-2, pp. 199-
200). The Richmond of NE. Ill. may be subdivided into 3 main members: (1)
A lower sh. memb.; (2) a middle dominantly Is. memb.; and (3) an upper domi-
nantly sh. memb. The lower and upper members are nonfossiiiferous. The middle
memb. contains abundant fossils. In it 6 horizons can be recognized, which are
named (ascending order) : (1) Aaz SeWe is., which corresponds faunally to lower
part of the Waynesville of Ind.; (2) JURsdale la., which contains a few poorly
preserved fossils representatives of which occur in the Waynesville and lower
Liberty of Ind.; (3) Treat la., practically unfossiliferous; (4) Do. Paye la., fossils,
poorly preserved, occur in Waynesville and lower Liberty; (5) Poo7c Paw P-,
fossils, poorly preserved, occur in Waynesville and lower Liberty; (6) Wilmington.
Is., highly fossiliferous, and fossils very similar to upper Waynesville and Liberty
of Ind. [Lithology and type localities of these named faunal zones not stated.]

Aux Vases sandstone. (Of Chester group.)
Mississippian : Eastern Missouri and southwestern Illinois.
C. R. Keyes, 1892 (Geol. Soc. Am. Bull., vol. 3, p. 295). Ana: Yases ss.—Fine-
grained ferruginous ss., 10 to 100 ft. thick, the "ferruginous ss." of Shumard and
others. Overlies Ste. Genevieve Is. and underlies Kaskaskia Is.

The fm. overlying Aux Vases ss. is now known as jReiuwH /ui., and Aux
Vases rests uncon. on Ste. Genevieve is. (See also under Sie. Gewe-
uteue Is.)

Named for exposures on Aux Vases River, Ste. Genevieve Co., Mo.

Auxvasse Creek sandstone member (of Callaway limestone).

Devonian: East central Missouri (Callaway County).

F. B. Conselman, 1935? (Mo. Acad. Sei. Proc., vol. 1, pp. 105, 108-113, 119). Atti-
rasse Creeit ss. memb.—Basal memb. of Callaway Is. (Dev.) in Auxvasse Creek
quad., Callaway Co. The uncon. btw. Callaway Is. and underlying Mineola Is. is
evidenced by the thinning or absence in places of the Mineola and by presence of
Auxvasse Creek ss. memb. in S. part of quad. The Auxvasse ss. is white, friable,
calc. ss.; rarely fossiliferous; 16 in. to 5 ft. thick. On E. side of Auxvasse Creek
it reaches thickness of nearly 5 ft. and is well exposed a short distance N of the
gravel road in NH. 14 sec. 8, T. 46 N, R. 8 W. and in NW. 14 sec. 9 of same twp.,
H. of where it apparently disappears. Is also absent in central part of area.
Some early workers mistook this ss. for St. Peter ss., but it is St. Peter reworked
by Dev. seas.

Ava shale. (In Pottsville formation.)
Pennsylvanian: Southwestern Illinois.

T. B. Root, 1928 (Ill. Geol. Surv. Rept. Invest. No. 16, pp. 9, 10, pls. 1, 2). In up-
per part of Pottsville fm. [110+ ft. below top on pl. 1] is a fairly persistent and
extensive sh. bed, which for convenience is called Ana sh. Can be identified in
many outcrops and well records. Throughout greater part of area (Ava-Campbell
Hill area, in parts of Randolph, Perry, and Jackson Counties) the Ava sh. has
been used as key horizon for contour map which shows structure of Penn. beds.
Although Ava sh. is irregular in thickness and locally is missing in both outcrops
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and well logs, it was found to be best horizon to use over so large an area. [Con-
tour map shows it surrounding village of Ava, Jackson Co.]

Avalon group.
A term applied to ancient rocks of Newfoundland. Assigned to "Algon-
kian" by 0. D. Walcott, 1899 (Geol. Soc. Am. Bull., vol. 10, p. 218) and
C. R. Van Hise and C. K. Leith, 1909 (U. S. G. S. Bull. 360, p. 43). For
Walcott's original definition see under Terrauotaw. Type loc. is on
Avalon Peninsula.

Avalonian formation.

Pre-Cambrian (Huronian) : Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
Avalomiaw /at—Slates, tuffs, aggls., cgls., and lavas. Fossil worms (?). Basal
fm. of Huronian. Underlies Signal Hill fm. (Huronian). [Derivation of name
not stated.]

Avant limestone member (of Ochelata formation).

Pennsylvanian : Central northern, northeastern, and northern central Okla-
homa.

D. W. Ohern, 1910 (Okla. State Univ. Research Bull. 4, pp. 31, 37). Avant Is.
lentil.—Bluish semicrystalline Is., often thin-bedded, from a few ft. to 40 ft. thick.
Stratigraphicaily about 85 ft. above Dewey Is. along 96th meridian S. of Bartles-
ville. Included in Copan memb. of Wann fm. in northern area and in Ramona
fm. in southern area.

In northern Okla, is now treated as a memb. of Ochelata fm.; in Bristow
quad, is treated as a memb. of Copan fm.
Named for Avant, Osage Co.

Avenal sandstone.

Eocene: Southern California (Diablo Range).

F. M. Anderson, 1905 (Calif. Acad. Sei. Proc., 3d ser., vol. 2, pp. 164—168).
Avenal sas.—A great thickness of ss. exposed in canyon of Canoas Creek, with a
thin basal bed of cgl, 6 to 10 ft. thick, resting on Lower Cret. shales. Upper
400 ft. consists of very fossiliferous concretionary sss., below which occur thin-
bedded ss. The Avenal wells at Tar Springs are drilled to penetrate these sands,
which are exposed at Tar Springs on H. and at Sulphur Springs on Zapato Chino
Creek to W. Underlie Kreyenhagen shales.

F. E. von EstorfC, 1930 (A. A. P. G. Bull, vol. 14, No. 10, pp. 1321-1336). The 500
ft. of ss. underlying Kreyenhagen sh. in canyon of Canoas Creek is Domengine ss.,
of upper middle Eo. age. The type loc. of Domengine is N. of Coalinga.

Auverill granite.

Age (?): Northeastern Vermont (Essex County).

R. A. Schroeder, 1921 (Vt. State Geol. Rept. 1919-20, pp. 39-42). AveWR
prenite.—Pink, two-mica granite of medium grain, with subporphyritic texture.
Intrudes a muscovite-biotite schist; the contact being well exposed on summit of
Averill Mtn and in bed of Averill Stream 100 yds below the granite bridge of Norton
Mills road. Underlies and surrounds Big Averill Lake and all but a small
part of Little Averill Lake.

Avery shale.

Middle Devonian: Western New York (Eighteen-Mile Creek).

A. W. Grabau, 1930 (Sci. Quart. Nat. Univ. Peking, China, vol. 1, No. 4, pp. 323-326).
Aver?/ alMdes—Do not differ markedly from underlying Athol shales, on which
they rest. On 18-Mile Creek are 30 to 40 ft. thick and underlie Wanakah sh.
In Livonia salt shaft, 70 mi. to E., they appear to be 147 ft. thick. Contain
pronounced Hamilton fauna, but many typical Marcellus species continue. [Deriva-
tion of name not stated.]

According to G. A. Cooper (personal communication Jan. 1934) Grabau's
Avery sh. is same as Ledyard memb, of Cooper.

151627°—38-----7
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Avilton conglomerate.

Upper Devonian: Western Maryland.

C. K. Swartz et al, 1913 (Md. Geol. Surv. Middle and Upper Devonian vol., pp.
352, 383-385). The Hat-pebble jasper egl. in Chemung ss. memb. of Jennings
fm. of northern Garrett Co., Md., is named AviMou. cyl. because of its occurrence
in immediate vicinity of post oHice of that name on Pea Ridge. It is possibly
same as Stevenson's Upper Chemung cgl. of Pa. Is overlain by the upper sh.
and ss. beds of Chemung memb. and underlain by the middle sh. and ss. beds
of that memb.

Avis sandstone memb. (of Thrifty formation).

Pennsylvanian: Central northern Texas (Brazos River region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31). Avis as.,
basal memb. of Thrifty fm. in May-Coleman and Strawn-Baird sections. Lies discon,
on Graham fm.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 125, 131-136,
152-158). Avis ss. memb. of Thrift?/ fm.—Persistent but variable deposit of
coarse-grained ss., grit, or cgl., ranging in thickness from 5 to 40+ ft. Basal memb.
of Thrifty fm. in Brazos River valley. Lies 35 to 80 ft. below Ivan Is. memb. In
places rests on Wayland sh. memb. of Graham fm. ; in other places on underlying
Gunsight Is. memb. of Graham. Correlated by Plummer with Trickham bed of
Drake, in Colorado River valley. Named for town of Avis, Jack Co. Typically
developed in Jack, Young, and Stephens Counties.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 103), treated Avis ss. as basal memb.
of Thrifty fm.

F. M. Bullard and R. II. Cuyler, 1935 (Univ. Tex. Bull. 3501, p. 232), used Avis as.
for the beds underlying Breckenridge Is. and overlying Speck Mtn Is. in Colorado
River Valley (McCulloch Co.), and stated that Parks Mtn cgl. of Drake (the type
loc. of which is in adjoining Coleman Co.) is a conglomeratic phase of Avis ss.

The U. S. Geol. Survey at present treats Avis ss. as basal memb. of Thrifty
fm. in Brazos River region, and Parks Mtn ss. memb. of Colorado River
region as much younger, lying immediately below CliaHin Is. and resting
on Lohn sh. memb. of Thrifty.

Avis limestone. (In Hinton formation.)

Mississippian : Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 296, 347). Avia is.—Steel gray, hard, with shaly streak near middle; marine
fossils. Thickness 20 to 45 ft. Name introduced to replace Hinton la. of Krebs,
because of conHict with Hinton group [fm.]. Type loc. in vicinity of Avis and
Hinton, Summers Co.

Avis shale. (In Hinton formation.)

Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 296, 346-352). Upper Avia ab—Green or yellow, calc., usually fissile, 20 to
100 ft. thick, abundant marine fossils. Underlies Avis ss. and overlies Avis Is.
Lower Avia ab.—Yellow, calc.,, 15 to 30 ft. thick; marine fossils; underlies
Avis Is. and overlies Payne Branch ss. All members of Hinton group [fm.].
Type loc., region around Avis, Hinton, and Bellepoint, Summers Co. Also
observed in Mercer Co.

Avis sandstone. (In Hinton formation.)
Mississippian : Southeastern West Virginia.
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 296, 345). Avia aa—Greenish gray, micaceous, massive or shaly, persistent,
10 to 35 ft. thick. Underlies Low Gap sh. and overlies Upper Avis sh., all
members of Hinton group [fm.]. Type loc. high up sides of mtns in vicinity
of Hinton and Avis, Summers Co, Also observed in Mercer Co.
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Avoca limestone. (In Lecompton limestone.)

Pennsylvanian: Southeastern Nebraska, northeastern Kansas, and north-
western Missouri.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 44, 45, 47). Avoca Is.—
Top unit in Lecompton Is. Dense bluish Is. in 2 or 3 beds. Thickness 2 to 9 ft.
in Nebr.; 1+ ft. in Mo. and Kans. Overlies King Hill sh. (in Lecompton Is.).
Named for exposure in South Fork Weeping Water Creek about 3 mi. E. of Avoca,
Otoe Co., Nebr.

Avon shale and limestone. (In Pottsville formation.)
Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Sei., 5th, vol. 14, pp. 307-316), applied Avon. sh.
and is. to beds underlying Colchester (No. 2) coal and overlying his Bernadotte ss.
He included these beds in Carbondale fm., as he proposed to expand that name ;
but they belong to Pottsville fm. of U. S. Geol. Survey and other authors.
Thickness and derivation of name not stated, but probably named for Avon,
Fulton Co.

tAvondale limestone.
Pre-Cambrian: Southeastern Pennsylvania (Chester County).

P. Frazer, 1883 (2d Pa. Geol. Surv. Rept. C", pp. 307, 321, 322), casually alludes to
AvotnMe is., and accompanying map (of Chester Co.) shows a belt of "Siluro-
Cambrian Is." running through Avondale, Kennett Square, and other places in
Chester Co.

A quarry rock in Cockeysville marble is now locally known as "Avondale

Is."

Avondale volcanics.
Pre-Cambrian : Newfoundland.
A. F. Buddington, 1919 (Jour. Geol., vol. 27, p. 456).

tAvondale series.
A name used by A. C. Hawkins (Am. Jour. Sei., 5th, vol. 7, pp. 355-364,
1924) to denote Glenarm series in vicinity of Avondale, Chester Co., Pa.

Avon River limestone.
Mississippian: Nova Scotia.
W. A. Bell, 1921 (Am. Jour. Sei., Sth, vol. 1, p. 166).

Aweres formation.
Pre-Cambrian : Ontario.
R. G. McConnell, 1926 (Ont. Dept. Mines, 35th Ann. Rept., vol. 35, pt. 2, p. 16).

Axemann limestone. (In Beekmantown group.)

Lower Ordovician: Central Pennsylvania (Center and Blair Counties).

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 552, 653, 657, 660, 674, pl. 27).
Amewum [h] Is—Thick and thin-bedded, nearly pure Is., of dark color, frequently
stained with iron oxide, and ranging from compact to distinctly crystalline.
Thickness 158 ft. Underlies Bellefonte dol. and overlies Nittany dol.

The Is. at Axemann, Center Co., is Stonehenge Is., which underlies Nittany
dol., but the Is. named Aayeimwwt crops out 1 mi. E. of Axemann. The
Bellefonte, Axemann, Nittany, and Stonehenge compose Beekmantown
group of central Pa.

Ayer granite.
Carboniferous or post-Carboniferous : Eastern Massachusetts, southeastern
New Hampshire, and northeastern Connecticut.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 86, 223-228 and map). Ayer
pramte.—Biotite-muscovite granite of moderately coarse grain. In many places
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coarsely porphyritic, containing feldspar phenocrysts 1 to 3 inches long or blotched
with large patches of feldspar crystals. Extends through Ayer, Mass.
Aylesworth limestone member. (In Pottsville formation.)

Pennsylvanian: Northwestern Illinois (McDonough County).

T. E. Savage, 1930 (IIIl. Acad. Sei. Trans., vol. 22, p. 498). [Columnar section of
Macomb region shows Ag/lesmorth Is. memh. located about midway in Avon -sit.
(Old Is.,, the upper part of Pottsville fm. Derivation of name not stated.]

Aylmer formation.

Ordovician (Lower) : Ottawa Valley, Canada.

P. E. Raymond, 1905 (Carnegie Mus. Annals, vol. 3, p. 380, and Am. Jour. Sei.,
4th, vol. 20, p. 364, etc.). Aylmer fm.—Name proposed for the Chazy of Ottawa
Valley, which is very late Chazy, and differs in lithology and fauna from typical
Chazy.

tAzoic era.

In its earlier and in some of its later usages this term was applied to all
pre-Paleozoic time. In other later usages it was applied (1) to all pre-
Potsdam time; (2) to Huronian epoch of fAlgonkian period plus the
tArchean period; (3) to fArchean period only; and (4) to a hypothetical
interval preceding all known rocks. (For full definition see U. S. G. S.
Bull. 769, pp. 20-26, 1925.)

Azotea tongue (of Carlsbad limestone).

Permian: Southeastern New Mexico (Pecos Valley).

W. B. Lang, 1937 (A. A. P. G. Bull, vol. 21, No. 7). The part of Carlsbad Is.
that caps western Azotea Mesa and overlies Seven Rivers gypsiferous memb. of
Chalk Bluff fm. is here named A”otea toltpwe.

Aztec sandstone.

Jurassic!?): Southeastern Nevada (Goodsprings quadrangle).

D. F. Hewett. 1931 (U. S. G. S. P. P. 162, pp. 9, 35, etc.). Asdeo as.—Massive
ledge of reddish or buff ss., minutely cross bedded. Is made up of many lenses,
mostly 10 to 25 ft. thick, each lens in turn made up of smaller laminae % to 2
inches thick. Thickness 2,100 ft. Rests on Chinle fm. and is overlain by Quat.
deposits. Name is derived from Aztec Tank, a natural depression in the ss.
several hundred ft. E. of Contact mine, in which water accumulates at times of
heavy rain.

Aztecan series.

A term introduced by C. [R.] Keyes and applied by him in Colo., N. Mex.,
and Ariz., to cover "a thick, post-Laramian succession of Cretacic sedi-
ments in the San Juan region." (See his Conspectus of geol. fms. of N.

Mex., 1915, pp. 2, 5.)

Azuero formation.
Pre-Pleistocene : Panama.
0. II. Hershey, 1901 (Univ. Calif. Dept. Geol. Bull, vol. 2, p. 237).

Azure River series.

Pre-Cambrian(?) : British Columbia.

N. F. G. Davis, 1930 (Canada Geol. Surv. Summ. Rept. 1929. pt. A, p. 285).
Baby sand.

A subsurface sand near top of Rico fm. (Perm.) in southern San Juan
Co., SE. Utah.

Babylon cyclical formation.

A name applied by H. R. Wanless (Ill. Geol. Surv. Bull. 60, 1931, PP-
179-193) to basal part of Pottsville fm. (Penn.) of central-western 111"
based upon the rhythmic-cycle theory of sedimentation. Derivation of
name not stated, but there is a village of that name in Fulton Co.
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Bachelor Creek limestone.

Pennsylvgnian : Southern Kansas.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 94, 96).
Members of Howard Is. have been assigned names as follows, ascending: BackeZor
Creek Zs, Aarde sk. (containing Nodaway coal), C7t%rck Zs, WmaeZer s?L, and
Utopia Zs. [Derivation of names not stated. On p. 21 Bac7ie7or Creek is. is
described as consisting of 1.35 ft. of blue Is. weathering brown and shaly.]

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 205-207). Bac“eZor Creek Zs.,
lowest memb. of Howard Is., is developed in southern Kans, from Greenwood Co.
southward. It is hard, somewhat sandy, impure, bluish gray Is. ranging in thick-
ness up to 3+ ft. Occurs below Aarde sh. memb., in which Nodaway coal lies
near base. Type loc., Bachelor Creek, sec. 33, T. 25 S., R. 11 E., about 5 mi. E.
of Eureka, Kans.

Backbone limestone.

Lower Devonian: Southwestern Illinois (Jackson County).

T. E. Savage, 1920 (Am. Jour. Sei., 4th, vol. 49, pp. 169-178). Backbone Zs—
Rather thick-bedded coarsely crystalline Iss., 0 to 70+ ft. thick, uncon. under-
lying Clear Creek chert in SW. Ill. and uncon. overlying Bailey Is., of New Scot-
land age. Fauna appears to be closely related to that of Becraft Is. of N. Y. No
separate name was applied by Worthen to this Is. Is well exposed near S. end
of Devil's Back-bone Ridge, a short distance N. of Grand Tower. Jackson Co.

T. E. Savage, 1925 (Am. Jour. Sei., Sth, vol. 10, pp. 139-144), replaced his Back-
bone Z§. (of supposed Helderberg age) with Weller's InttZe BaZmc Zs. (of known
Oriskany age), being satisfied of Oriskany age of his Backbone Is. and its equiv.
to Little Saline Is.

tBad limestone.
See 1st entry under BtuZ Airer

Bad Axe member (of Franconia sandstone).

Upper Cambrian: Western Wisconsin and southeastern Minnesota.

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., figs. 1. 2, pp.
81, 92, 134, 140, 159, 431, 446. 449, etc.). Bad A#e memb. of Francmaa fm.—
Greensand and siltstone, 21 to 25+ ft. thick, underlying St. Lawrence memb. of
Trempealeau fm. and overlying Hudson memb. of Franconia fm. at Victory, Trem-
pealeau Mtn, Skillet Falls, Goodenough Hill, Hudson Afton, and other places in
western Wis. Named for Bad Axe River, near Franconia, Chisago Co., Minn.
[On p. 309 of this book G. O. Raasch stated that Bad A#e memb. is lower DfkeZo-
cepZ/aZas zone. BL Lawrence memb. as used in above definition of Bad Aze memb.
included not only St. Lawrence Is. (dol.) memb. of Ulrich but the underlying basal
greensand and cgl. memb. as well.]

Above definition was repeated and somewhat amplified by W. H. Twen-
hofel, G. O. Raasch, and F. T. Thwaites, Nov. 30, 1935 (Geol. Soc. Am.
Bull., vol. 46, No. 11, pp. 1702, etc.), who, however, treated the basal cgl.
and greensand memb. overlying Bad Axe memb. as distinct from their
St. Lawrence dol. memb. They gave thickness of Bad Axe memb. as

ranging btw. 20 and 50 ft.

Baden sandstone.

Pennsylvanian: Central eastern Missouri (St. Louis County).

II. A. Wheeler, 1895 (St. Louis Acad. Sei. Trans., vol. 7. p. 125). Baden ss.—Gray
to drab ss., 2 to 10 ft. thick, coarse-grained, porous, cross-bedded. Occurs near
base of Coal Measures at Baden, North St. Louis. Equiv. of "Ferruginous" ss.
Underlain by 3 to 5 ft. of shales which rest uncoil, on St. Louis Is.

Named for exposures at Baden, St, Louis Co.

Bader formation. (In Council Grove group.)
Permian: Southeastern Nebraska and northeastern Kansas.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 4. 7). Bader Zs. fm., about
24y, ft. thick, includes (descending) Middleburg Is., Ilooser sh., and Eiss Is. of
Council Grove group. [Derivation of name not stated.]
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Badger Creek formation.
Cambrian or pre-Cambrian: British Coiumbia.
W. L. Uglow, 1922 (Canada. Geol. Surv. Summ. Rept. 1921, pt. A, p. 76).

Bad Heart sandstone member.
Cretaceous : Alberta.
F. H. McLearn, 1926 (Canada Geol. Surv. Bull. 42, p. 119). Included in Smoky

Bad Hole sand.
A subsurface sand of early Penn. (Cherokee) age in central eastern Okla.,
which is reported to correspond to one of sands of Dutcher sand series.
In Timber Ridge pool, Muskogee Co., it lies at a depth of 1,385 to 1,407
ft. and the Muskogee sand lies at 1,480 to 1,510 ft. C. W. Wilson, Jr.,
says (A. A. P. G. Bull,, vol. 19, No. 4, 1935, pp. 505, 515) this sand corre-
sponds to Georges Fork ss. memb. of Atoka fm., and that it is one of the

Dutcher sands.

Badito formation.

Pennsylvanian: Central southern Colorado (Walsenburg region).

R. C. Hills, 1900 (U. S. G. S. Walsenburg folio, No. 68). Badito fm—Upper
part consists of 100 ft. of brick-red ss., massive or thick bedded but sometimes
shaly on weathered surface. This ss. probably corresponds to some part of
Fountain fm. Lower part consists of coarse brownish red cgl. that is= Sangre
de Cristo fm. [See also 1900 entry under Banpre de Cristo fm.]

Probably named for Badito Peak or town of Badito, just W. of Walsenburg
quad, and in Huerfano Park quad.

tBad River sandstone.
Tre-Cambrian (Keweenawan) : Northwestern Wisconsin (Ashland County).
E. T. Sweet, 1876 (Wis. Acad. Sei., Arts., and Lett. Trans., vol. 3, pp. 40-55).
Bad Hirer $3—Sss. and shales forming upper beds of Copper-bearing series
[Keweenawan], Largely represented on Bad River.

tBad River gabbro.
Pre-Cambrian (Keweenawan) : Northwestern Wisconsin (Ashland County)
and northern peninsula of Michigan.
R. D. Irving, 1883 (U. 8. G. S. 3d Ann. Rept., pp. 115, 134, 135, 186; also U. S.
G. S. Mon. 5, pp. 40-41, 144, 155, 377, 435). Very coarse gabbro, largely
developed in Bad River region, Ashland Co., Wis., and exposed on Bad River,
Iron Co., Wis. Forms base of Keweenawan series.

Bad River dolomite.

Pre-Cambrian (lower Huronian) : Northwestern Michigan and northwest-
ern Wisconsin (Penokee-Gogebic district).

C. R. Van Hise, 1901 (U. S. G. S. 21st Ann. Rept, pt. 3, p. 338). Bad Is—
Cherty Is., of Lower Huronian age. Uncon. underlies Palms fm. and uncon.
overites Archean granite and gneiss in Penokee-Gogebic dist.

A. C. Lane and A. E. Seaman, 1907 (Jour. Geol., vol. 15, btw. pp. 680—695). Bad
Hirer fm. of Gogebic Range is=Kona dol. and Randvllle dol.

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, pp. 225, 228). Bad
Hirer is.—Chieily Is., heavily mag., in places approaching dol., intermingled and
InterstratiHed with chert. Thickness 200 to 300 ft. Grades into underlying
Sunday qtzite. Top eroded. Overlain by Palms fm.

Named for occurrence at Bad River, in Penokee Gap section.

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), adopted Bad
Hirer dot. as the name of this fm.

Badshot formation.
Pre-Cambrian : British Columbia.
J. F. Walker, 1929 (Canada Geol. Surv. Summ. Rept. 1928, pt. A, p. 126).
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Bad Vermilion Lake granite.
Pre-Cambrian: Ontario.
A. C. Lawson, 1913 (Canada Geol. Surv. Mem. 40, p. SI).

Baltin till.

C. IR] Keyes, 1926 (Pan-Am. Geol, vol. 45, p. 151). The Greenlandian ice-
center of today and the Patrician ice-center of Hudson Bay may both prove
to be parts of what we call the Labradoran glacier. If the first is really a
distinct polarine ice-cap its deposits should be distinguished by some such title
as Ba*w tiW. In either case the Greenland glacier is a hold-over remnant of
Wisconsin glaciation.

Bagley andesite.

Lower (?) Jurassic: Northern California (Redding quadrangle).

J. S. Diller, 1906 (II. S. G. S. Redding folio, No. 138). Bayley andésite.—Includes
the lavas and pyroclastics of a succession of volcanic eruptions of similar general
character. Commonly filled with an abundance of small phenocrysts of plagioclase,
and rarely also with dark grains in a greenish groundmass. Composed chiefly
of andesitic tuff, sometimes coarse, almost agglomeratie, but generally fine and
stratified, with occasional traces of marine fossils. More than three-fourths of
Bagley Mtn area is) occupied by tuff. The lavas are most abundant near summit
and whole mass has thickness of about 1,000 ft. Both areas [Bagley Mtn and
along Pit River] of Bagley andesite lie practically on border btw. Potem and
Modin fms., but do not necessarily indicate an uncon. These areas represent
centers of gteater accumulation of volcanic material near points of eruption
during beginning of Potem epoch. Between the two points the contemp. sediments
contain some detritus from both centers, but apparently the greater portion
comes from a different source. For this reason the intermediate sediments were
included in the I'otem.

Bagnell till.
Name introduced by C. [R.] Keyes for a very old sheet of glacial till
(pre-Nebraskan) in Mo. "that has been called Nebraskan till by.Leverett."
(See Pan-Am. Geol., vol. 58, pp. 203, 208, 217, 1932.)

Bailey limestone.

Lower Devonian (Helderberg): Eastern Missouri and southwestern
Illinois.

E. O. Ulrich, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). Bailey Is.—
Argill. Iss. and shales containing New Scotland Helderbergian faunas at Red
Rock landing and above. Overlies Bainbridge Is. and underlies Clear Creek Is.
[restricted]. Thickness 100+ ft.

Named for exposure at former Bailey's Landing, on Mississippi River,
Perry Co., Mo., a short distance above present Red Rock Landing.

Bailey Spring limestone.

Pennsylvanian (early) and Mississippian (late) : Eastern Nevada (Pioche
district).

L. G. Westgate and A. Knopf, 1932 (U. S. G. S. P. P. 171, pp. 7, 21, etc.). Bailey
Bprlay Is—Gray, medium-bedded Is., some cherty layers; basal beds consist
of olive-brown fossiliferous Is. weathering to reddish debris, which passes up
into gray-black fossiliferous Is. that weathers to mottled red and yellow. These
basal beds are probably not very thick. Thickness of fm. 2,275 ft. Overlies
Scotty Wash qtzite. Is youngest Carbf. fm. in Pioche dist. Top is eroded. Is
overlain by igneous rocks of Tert. (?) age. Fossils are lower Penn, and late
Miss., according to G. II. Girty. The fm. occurs in several large areas SE. of
Bailey Spring, on W. side of Bristol Range, Pioche dist.

tBainbridge marl.

Eocene (upper) : Southwestern Georgia.

A. F. Foerste, 1894 (Am. Jour. Sei., 3d, vol. 4S, pp. 41-54). Balabridye marl.—Very
calc, bed containing many fossils, chiefly Orbitoides. Exposed at
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E. and W. of Steamboat landing at Bainbridge. Lies 150 ft. below top of Vicksburg
group, in which it is included.

According to later studies of C. W. Cooke this marl is part of Ocala Is. of
Jackson (upper Eocene) age, which name has priority.

Named for exposures at Bainbridge, Decatur Co.

tBainbridge residual beds.

Miocene and Oligoceéne : Southwestern Georgia.

W. II. Dall and J. Stanley Brown, 1894 (Geol. Soc. Am. Bull, vol. 5, p. 170).
The Baiahridye resMaal beds correlate with Chipola marl and with upper part of
underlying Chattahoochee beds. [Not defined.]

C. J. Maury, 1902 (Bulls. Am. Pal., vol. 3, No. 15, pp. 67-69, 81). The upper
part of Bomhridye residual beds correlates with Alum Bluff beds, the middle
part with Chipola marl, and lower part with Chattahoochee clays and Iss.
[Not defined.]

Conflicts with another fm. The lower bed belongs to Flint River fm.
and upper bed to Alum Bluff group, according to recent studies of

C. W. Cooke.
Named, apparently, for exposures at or in vicinity of Bainbridge, De-
catur Co.

Bainbridge iimestone.

Silurian (Niagaran) : Eastern Missouri and southwestern Illinois.

E. O. Ulrich, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). Barahridpc
Is. proposed to embrace all Sil. Iss. beneath Bailey Is. in river bluffs for some
miles above and below Bainbridge. Mo., also above and below Thebes, IIL
[For next older fm. Ulrich adopted Girardeau Is. in above rept.]

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull.,, vol. 22, pl. 28), restricted BaimMdge Is.
to beds of late Niagaran age, lying uncon. below Bailey Is. (Helderbergian) and
uneon. above Brassfield Is. This is present generally accepted definition.

Named for Bainbridge, Cape Girardeau Co., Mo.

Baird shafe.

Mississippian: Northern California (Redding region).

H. W. Fairbanks, July 1894 (Am. Geol., vol. 14, p. 28). Baird sh.—Black siliceous
sh., probably 500 ft. thick, the lowest horizon recognized at United States
fisheries on McCloud River. Fauna considered by J. P. Smith to be analogous to
the Waverly, but strat, position is higher. The shales outcrop most promi-
nently on W. side of river just above Baird P. O, where they are in places
highly metamorphosed by dikes of diabase and diabase porphyrite.

J. P. Smith, Sept.-Oct. 1894 (Jour. Geol, vol. 2, pp. 588-612). Baird .sh—Black
siliceous shales 500 ft. thick. Older than McCloud Is. and younger than
Sacramento On. [Kennett fm.].

According to J. S. Diller (U. S. G. S. Redding folio, No. 138, 1906) the
Baird sh. overlies Bragdon fm. and underlies McCloud Is.

Uaitoa formation.
Miocene : Dominican Republic.
C. W. Cooke, 1920 (Geol. Soc. Am. Bull., vol. 31, p. 219)

fBaker limestone.

Silurian (early) : Western Tennessee.

A. F. Foerste, 1901 (Geol. Soc. Am. Bull, vol. 12, pp. 397, 402). Baher Is—White
crinoidal Is., 0 to 25 ft. thick in Tenn. Same as Clinton Is. of Ind. and Ky. Basal
Sil. fm. in W. Tenn. Underlies South Tunnel bed (Osgood shaly clay). Included
in Clifton Is.

Replaced by BrassfBeld Is., better established though later name. Is con-
sidered to be of Albion age.

Named for Baker, Davidson Co.
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Baker gabbro.
Cretaceous (?) : Southern British Columbia.
R. A. Daly, 1914 (Canada Geol. Surv. Dept. Mines Mem. 38, map 9, 118° to 118°30").
Ra/cer paMxo, Cret. (?). [Mass lies just N. of Baker Creek (which empties into
Christina Lake) and at headwaters of the creek.]

Baker sand.
A subsurface sand in Pottsville group of eastern Ky.

Baker member (of RichReld formation).
Pre-Cambrian: British Columbia (Cariboo district).
G. Hanson. 1935 (Canada Dept. Mines, Geol. Ser., Bur. Econ. Geol. Mem. 181, No.
2396, p. 4).

Bakerstown sandstone. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania (Allegheny County).
J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. xix (preface) and 305-308, index).
Ba&erstowa as—Underlies Bakerstown coal and overlies Lower Barren Measure red
shales, which rest on Pine Creek coal. [Only recorded use of name.]

Bakerstown clay.
A term that has been applied to clay underlying Bakerstown coal in Cone-

maugh fm. of W. Va.

Bakersville gabbro.

Triassic (?) : Western North Carolina.

A. Keith. 1903 (U. S. G. S. Cranberry folio, No. 90, p. 5). BaAersviiie paMro.—Un-
metamorphosed massive gabbro, of black and brown color. Intrusive into Roan
gneiss and Carolina gneiss. [Named for Bakersville, Mitchell Co.]

W. S. Bayley, 1923 (Tenn. Div. Geol. Bull. 29, p. 41), assigned this gabbro to
pre-Camb.

Bakoven shale.

Middle Devonian: Eastern New York (Catskill Mountains).

G. II. Chadwick, 1933 (Am. Jour. Sei., 5th, vol. 16, pp. 480, 483). The Mack sh.
heretofore passing as "Marcellus." below Mount Marion fm., since it remains
unidentiRed by Dr. Cooper with any of his Hamilton units, is here called RaAovea
ait. (bok-o-fen), from local Dutch name of valley it produces, with its type section
(partial) where Catskill-lI'alenville road crosses Kaaters Kill.

fBalaklala rhyolite.

Jurassic (?) : Northern California (Redding quadrangle).

J. 8. Diller, 1906 (U. S. G. S. Redding folio, No. 138). BaiaWaia DwoMte.—A suc-
cession of irregular lava Hows arid tuffs which have been so compressed and folded
as to render very obscure the original iayered arrangement of the mass. Thickness
about 500 ft. Clearly underlies Kennett Is. and sh. and penetrates and overiies
Copley meta-andesite. Named for fact it forms the hills about Balaklala mine.

Later work by L. C. Graton (U. S. G. S. Bull. 430, pp. 81-85, 1910) proved
these rocks to be intrusive alaskite porphyry and same as so-called fBully
Hill rhyolite. Both geographic names have therefore been discarded as
unnecessary. This porphyry cuts rocks as young as Pit sh. (Middle and

Upper Triassic).

tBald Eagle conglomerate.

Upper Ordovician: Central Pennsylvania (Blair County).

A. W. Grabau, 1909 (Jour. Geol., vol. 17, p. 235). Raid Rapie cpi—Gray to white,
rarely red, cgl. and quartz ss., 550 to 1319 ft. thick. Characterized by extensive
cross bedding. Generally called Oneida by Ph. geologists. Is of Lorraine age.
Underlies Juniata fm. and overlies Eden ss. Was originally named "Tyrone," but
that name is preoccupied. Named for Bald Eagle Mtn at Tyrone, Blair Co.

E. O. Uirich, 1911 (Geol. Soc. Am. Bull, vol. 22, pl. 27). Oswepo (Raid Rapie)
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underlies Juniata ss. in central Pa. and rests on Reedsvilie sh., the upper part of

which is of Eden age.

A. W. Grabau, 1913 (Geoi. Soc. Am. Bull.,, vol. 24, pp. 408-410). BaM Bayle epi—
The Oswego ss. must represent upper part of the Baid Eagle. Ulrich makes Baid
Eagle exact equiv. of Oswego ss. without giving reasons for this correlation. To
E. the ss. begins earlier and rests on lower beds than to NW. In Baid Eagle Mtn
it rests on lowest Pulaski if not Frankfort; in Buffalo and Pulaski region it is

post-Lorraine.
C. Butts, 1918 (Am. Jour. Sei., 4th, vol. 46, pp. 533, 536). BaM Bayle ss. of Gra-
bau and Oneida cgl. of 2d Pa. Geol. Surv. replaced by Oswego ss.

Baldface phase.
See 1928 entry under Cottuwy yrauite.

M. Biliings, 1935 (letter dated July 19). Type loc. for BaMfaee phaae of Conway
yranilc is South Baldface Mtn, in NE. corner of North Conway quad., White

Mtns region, N. H.

Bald Hill granite gneiss.

Pre-Cambrian: Southeastern New York (Poughkeepsie region).

C. E. Gordon, 1911 (N. Y. State Mus. Bull. 148, pp. 11, 14-16, 20”21, 32, 34, 40).
Bold HIM yranlte yneisa is of igneous origin and certainly Precambric. ~Covers
about 11 sq. mi. E. of the Hudson. Composes Bald Hill. Remarkably homogeneous.
In outcrops it is commonly drab colored and granitelike.

Bald Hill shale. (In Henshaw formation.)
Pennsylvanian: Western Kentucky (Webster County).

L. C. Glenn, 1922 (Ky. Geol. Surv., ser. 6, vol. 5, p. 118). BaM abalea.—Shales,
dominantly argill. and marly and usually leaden or green, with a hint of purplish
mottling in some places. Several thin coals in upper part. Thickness 60 to 125 ft.
Underlies Vanderburg ss. and overlies Dixon ss., all included in Dixon [Henshaw]
fm. Named for Bald Hill, just E. of Dixon.

Bald Hill limestone. (In Tradewater formation.)
Pennsylvanian: Southeastern Illinois (Saline County).

G. H. Cady, 1926 (Ill. State Acad. Sei. Trans., vol. 19, p. 263). BaM Hill la. lies
in interval btw. Bald Hill coal and Bald Hill ss. Is exposed in railroad cut E. of
Stonefort as a discontinuous layer a few inches thick, but is more typically
developed at Bald Hili, about 2 mi. SE. of Stonefort on N. side of Big Four

R. R

Bald Hill sandstone. (In Tradewater formation.)
Pennsylvanian: Southeastern Illinois (Saline County).

G. H. Cady, 1926 (Ill. State Acad. Sei. Trans., vol. 19, pp. 258, 263). Bald Hill ss.
occurs along crest of hill N. of Stonefort, that is, Stonefort Hill, and is exposed
on low knoll upon which Mitchellville is located. It lies 100 ft. or more above

Curlew Is.

Baldie granite.
Jurassic (?) : British Columbia.
W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 81).

Bald Knob shale. (In Kanawha formation.)
Pennsylvanian: Southern West Virginia.
C. E. Krebs and D. D. Teets, Jr., 1915 (W. Va. Geol. Surv. Rept. Boone Co., p. 497).
Bald Jfnoh ah.—Dark gray, slaty sh. containing small marine fossils. Thickness
1 to 8 ft. Lies 25 to 34 ft. below Stockton Is. and 0 to 3 ft. above Matewan coal.
Named for Bald Knob P. O., Boone Co.

Bald Mountain limestone.
Lower Ordovician (Beekmantown): Eastern New York (Mohawk Valley).
W. W. Mather, 1843 (Géol. N. Y,, vol. 1, p. 367). BaM ~fountain !s. is synonym
of Black River is.
A. Fitch, 1850 (Historical, topographical, and agricultural survey of county of
Washington [N. Y.J, pt. 3, pp. 841-852). BaM Jftn is.—Biue is., composing
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most of Bald Mtn, which rises 600 or 700 ft. above ievel of surrounding county.
At Baid Mtn and its immediate vicinity we have both the Sparry Is. and the
stratum beneath it.

J. M. Clarke, 1912 (N. Y. State Mus. Buil. 158, p. 21). BcM Mttt Is., of Beekman-
town beds; provisionally named because so distinct from Beekmantown beds of
Champlain Valley. Underlies "Trenton" Iss. Field work by R. Ruedemann.

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 66-99). B&M —
Fine-grained, light bluish gray Is. with many white crystalline spots; aren,
bands in lower part. Top fm. of Beekmantown age in eastern trough at Saratoga
Springs and vicinity. Fauna distinct from Fort Cassin fauna, and indicates
this Is. is older than Normanskill sh. and that it overlies Deep Kill sh., but it
may come from an entirely different trough or basin that was originally E. of
Levis trough. Thickness 100 ft. [In chart on p. 140 he shows it uncon. beneath
Normanskill sh. Map shows that it occurs on Bald Mtn, Washington Co. This
definition was repeated by Ruedemann in 1929 (Geol. Soc. Am. Bull., vol. 40, No. 2,
p. 414) and 1930 (N. Y. State Mus. Bull. 285, p. 27).]

Bald Mountain dacite.
Tertiary: Central southern Colorado (Custer County).

W. Cross, 1896 (U. S. G. S. 17th Ann. Rept, pt. 2, p. 295). Btdd Htn. dacRe.—
Named for Bald Mtn. Clearly later than Rosita andesite, and is cut by rhyolite,
but relations to other igneous rocks of Silver Cliff-Rosita Hills dist, not known.

Bald Mountain gneiss.
Pre-Cambrian : Northeastern Oregon.

W. D. Smith and E. L. Packard, 1919 (Univ. Oreg. Bull,, vol. 16, No. 7, p. 105;
Jour. Geol., vol. 27, p. 105). Ba7d Archean(?), eastern Oreg.
[Oldest fm. given in table of eastern Oreg. fms.J

Bald Mountain lake beds member (of Esmeralda formation).
Miocene (upper) : Central Nevada (Manhattan district).
H. G. Ferguson, 1924 (U. S. G. S. Bull. 723). BaM 2%Ae-beds memb.—Cgls.,

by volcanic activity, as two members of rhyolitic tuff are included. Thickness
500 ft. Lies 700+ ft. below top of Esmeralda fim., the intervening beds consisting
of a quartz latite memb. Overlies Diamond King memb. Composes upper part of
Bald Mtn to within 400+ ft. of its top.

Bald Peak basalt.

Pliocene: Western California (San Francisco region).

A. C. Lawson and C. Palache, 1902 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 2,
map at end). BabZ Pea” baaadL—Top fm. of Berkeleyan series [Berkeley group].
Forms large part of Bald Knob, E. of Berkeley.

Bald Rock conglomerate member (of Lee formation).

Pennsylvanian: Southwestern Virginia (Wise County).

J. B. Eby, 1923 (Va. Geol. Surv. Bull. 24, p. 65). BctM Roc& memb.—Middle
memb. of Lee fm. in Wise Co.,, SW. Va. Thickness 15 to 200 ft. Is 70 ft. thick
at Bald Rock, in vicinity of Miller Yards, about 4 mi. W. of Dungannon, Wise Co.
Underlies Starns coal and overlies Burton Ford coal.

Baldwinsville limestone. (In McLeansboro formation.)
Pennsylvanian: Central eastern Illinois (Edgar County).
See 1934 entry under La <SaMe =~ memb., where is cited only known use of
name. Derivation unknown.

Ballard.
Cretaceous : Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull.,, vol. 34, p. 42).
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Ballard Harmon sandstone.

Mississippian : Southern West Virginia.

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and
McDowell Counties, p. 244). Ballard Harmon. ss.—Massiye, hard, fine-grained,
gray; 15 ft. thick. Lies about 500 ft. below Pocahontas No. 3 coal. Included
in Mauch Chunk series. Has been quarried on SW. side of Tug Fork, just below
mouth of Ballard Harmon Branch, McDowell Co.

tBallast Point silex bed.

Miocene (lower) : Central Florida.

Term used in some early repts of W. H. Dall to designate the very fossilif-
erous siliceous bed (4 to 10 ft. thick) in Tampa Is. that has also been
called "Tampa silex bed" and "Orthaulax bed."

Named for exposures at Ballast Point, Tampa.

Ballena gravel.

Eocene: Southwestern California (San Diego County).

W. J. Miller, 1935 (Geol. Soc. Am. Bull,, vol. 46, No. 10, pp. 1556-1561). Ballena
prauel (or cpl.) has been cause of considerable discussion and has been differ-
ently interpreted. It has an important bearing on geomorphologic history of
Peninsular Range. Was first described [but not named] by H. W. Fairbanks
(Calif. State Min. Bur. 11th Ann. Rept., 1893, pp. 91-92). [Fairbanks named

extending SW. from near Witch Creek (at 3.000 ft.) to SW. of Ballena (at
2,400 ft.), and W. to San Vicente Valley (at 2,000 ft.) in Ramona quad, to W.
and NW. of Padre Barona Valley (at 1,800+ ft.) in Cuyamaca quad. The
largest area, several mi. long, is SW. of Ballena, where the gravel caps ridges
300 to 500 ft. high. This may be regarded as type loc. All the areas were
doubtless once continuous. Consists largely of pebbles and boulders of red and
gray porphyritic lava, considerable qtzite, and some schist. Thickness 100 ft. or
more. Striking similarity btw. the pebbles and boulders of Ballena gravel and
Poway cgl. (marine) strongly indicates their former continuity. Assigned to
late Eocene. Deposited locally. Probably —Poway cgl.

Ballou clay. (In Allegheny formation.)
A name applied in some early Ohio repts to the clay underlying Upper
Freeport coal and overlying Upper Freeport Is. in Muskingum Co.,
Ohio.

Balltown oil sand.
Drillers' term for a sand iu NW. Pa. ; probably=Cherry Grove oil sand and
of Chemung age. Lies lower than Tiona sand and higher than ShefHeld
sand, and is said to correspond to Gartland and Gariield sands.

Balmville limestone member (of Wappinger limestone).

Middle Ordovician: Southeastern New York (Orange County).

F. Holzwasser, 1926 (N. Y. State Mus. Bull. 270, pp. 38"11, 43). Balmuiile Is.,
uppermost memb. of Wappinger Is. in Newburgh quad., underlies Hudson River
slates and overlies typical Wappinger Is. of this area. Consists of more than
50 ft. of dark bluish gray coarsely crystalline Is., in places changing below into
a conglomeratic facies consisting of about 20 ft. of fossiliferous cgl. crowded
with pebbles. Outcrops N. of Balmville, Orange Co. Has been called Trenton
Is. Is of either uppermost Black River or early Trenton age.

Balsora limestone. (In Palo Pinto formation.)
Pennsylvanian: North-central Texas.

G. Scott and J. M. Armstrong. 1932 (Univ. Tex. Bull. 3224, p. 24). Balsora Is.,
in Palo Pinto fm., lies 70+ ft. below Bridgeport coal and 7 to 10 ft. above
Sanders Bridge Is. Thickness 0 to 4+ ft. Named for outcrop in valley of a
small stream 1 mi. W. of Balsora, Wise Co. Also occurs along Boone Creek.
To NE. it lenses out into shales. Not present in section exposed at Martin Lake.
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Baltic amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2. pp. 135, 136). The Baltic mine
is in an amygdaloid bed [called by Hubbard Baltic amygdaloid], whose strike,
according to Mr. Theodore Dengier, Mining Engineer of the Atlantic and Baltic
mines, is N. 60°30' E. (magn.). This bed crosses the line btw. secs. 20 and 21,
T. 54, R. 34, about 200 ft. N. of the quarter post.

A. C. Lane, 1906 (Mines and Minerals, vol. 27, pp. 204-206). The Baltic lode
occurs a short distance above Baltic (No. 3) cgl. on Keweenaw Point, Mich.

Belongs to Bohemian Range group. Is younger than Baltic cgl. and
older than Baltic West amygdaloid. The mineralized part is Baltic
lode.

Named for occurrence in Baltic mine, Houghton Co.

Baltic How.
Includes Baltic amygdaloid and underlying trap.

Baltic conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.
A. C. Lane, 1906 (Mines and Minerals, vol. 27, pp. 204-206). Baltic cgl. (No. 3)

Belongs to Bohemian Range group.
Named for occurrence in Baltic mine, Houghton Co.

Baltic sandstone.

Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, pp. 495, 499,
hg. 47). "BalMc sandstone," an amygdaloid cgl. with much red sandy matrix,
which I am inclined to identify with Marvine's cgl. No. 5.

Belongs in Bohemian Range group.

Probably named for its occurrence near Baltic mine or at or near town
of Baltic, Houghton Co.

Baltic West amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.
Name locally in use for many years. Used by B. S. Butler in U. S. G. S.
P. P. 144, 1929. Is younger than Baltic amygdaloid. Belongs in Bo-
hemian Range group. The mineralized part is the Baltic West lode.
Named because it is usually the first amygdaloid W. of Baltic lode.

Baltic West How.
Includes Baltic West amygdaloid and underlying trap.

Baltimore gneiss.
Pre-Cambrian: Northern Maryland and southeastern Pennsylvania.

G. H. Williams and N. H. Darton, 1892 (U. S. G. S. map of Baltimore and vicinity,
to accompany "Guide to Baltimore," prepared for Baltimore meeting Am. Inst.
Min. Engrs. Feb. 1892, pp. 88-139). [Baltimore gneisses, aiso Baltimore gneiss,
here used to include gneiss overlying Cockeysville marble and the hornblende
gneiss underlying Setters quartz schist, and text says Baltimore gneisses embrace
a great variety of types. The gneiss that overlies Cockeysville marble is in Wissa-

G. H. Williams and W. B. Clark, 1893 (Maryland, its resources and institutions,
chap. Ill, pp. 55-88). No certain traces of clastic origin have ever been detected
in Baltimore gneisses, although their sed. character may be inferred from their
rapid alternations of beds of different composition, and from nature of other
rocks intercalated in them, like the marbles and quartz schists.

W. B. Clark, 1904 (Md. Geol. Surv. Harford Co. Atlas, geoi. map). Bre-Cam&rian
(Baltimore)—Highly crystalline gneisses with bands varying from micaceous
qtzite to biotite and hornblende schists. Includes metamorphosed sediments and
igneous masses, [Placed beneath Setters qtzite. Columnar section on map reads:
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"BalHm-ore yneiss 5,000 (7) ft. Bonded mica, and hornblende gneiss with in-
truded aplite, pegmatite, and granite."]

E. B. Mathews, 1904 (Am. Jour. Sei., 4th, vol. 17, pp. 141-159). Baltimore gmeisa.-—
Banded gneiss, highly crystalline. All agree that it is pre-Camb. Usually in
eastern Md. it is separated from other metamorphosed sed. rocks by igneous masses,
but in vicinity of Baltimore and in Phila. area, as shown by Dr. Bascom, these
banded gneisses immediately underlie the qtzite (Chickies qtzite or Setters quartz
schist). Apparently of sed. origin.

E. B. Knopf and A. L. Jonas, 1923 (Am. Jour. Sei. 5th, vol. 5, pp. 40-62). BaBt*
more pnetss is restricted to sed. gneiss, and the intrusive gneiss is here named
Hartley augen gneiss. The Baltimore uncon. underlies Setters fm.

E. B. Knopf and A. 1. Jonas, 1929 (Md. Geol. Surv. Baltimore Co. Rept., pp. 105,
140-152). BaWimore gneiss (early pre-Camb.) consists of biotite and hornblende
gneiss that shows some cataclastic deformation. Varies in appearance from a
heavily bedded, granitoid gneiss of white or gray color to a thinly layered ribbon
gneiss of alternating light and dark bands. Named for dne outcrops in city of
Baltimore, along banks of Jones Falls and Gwynns Falls.

F. Bascom, 1932 (U. S. G. S. West Chester-Coatesville, Pa., folio, No. 223). BaMi-
more gneiss includes a nongraphitic facies and a graphitic facies. Latter was
formerly treated as distinct fm. and called "Pickering gneiss," but this name is
now abandoned, as the rocks are only a graphitic facies of Baltimore gneiss. As-
signed to Archean.

In 1934 the U. S. Geol. Survey decided to adopt -Pic&keWwy gncis.s for the
pre-Camb. sed. rocks associated with Franklin Is. (a white coarsely
crystalline Is. or marble, more or less contemp. with Pickering gneiss),
with which it is found interbedded as well as apparently overlying. For
description of Pickering gneiss see last entry under PicAering ytteisg.

The Baltimore gneiss was formerly classified by U. S. Geol. Survey as
"Archean," but that term having been discarded as a time term the fm.
is now classified as pre-Camb.

“Baltimorean formation.
Lower Cretaceous: Eastern Maryland.
P. R. Uhler, 1888 (Am. Phil. Soc. Proc., vol. 25, p. 48). BaHimorean fm.—Gravels,
sands, and clays, 500+ ft. thick. Is probably lowest alluvial fm. discovered in
Md. Rests on Archean rocks. Underlies Albirupean fm. Weil developed in city

of Baltimore.
B. L. Miller, 1917 (U. S. G. 8. Tolchester folio, No. 204). "Baltimorean" of Uhler

included Patuxent, Arundel, and Patapseo fms., which compose Potomac group.

Banbury volcanics.

Pliocene (upper) : Southern Idaho (Twin Falls County).

II. T. Steams, 1932 (Correlation, chart of Idaho compiied by M. G. Wilmarth, dated
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No. 4, pp. 434-439). Banbwry vol-
canics.—Massive dark-brown weathered basait Hows and fragmental tuff beds,
360+ ft. thick. Older than Hagerman lake beds and younger than Raft lake
beds. There are thick exposures of fim. near Banbury Hot Spring, sec. 33, T. 8 S.,
R. 14 E., Twin Falls Co. At old Riverside Ferry there is a cone from which the
tuffs issued.

Bandbox Mountain type.
Name applied by L. V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, pp. 543-
546, 1900) to dikes of analcite basalt on Bandbox Mtn, Little Belt Mtns,

Mont.

Bandera shale.
Pennsylvanian: Southeastern Kansas and northeastern Oklahoma.
G. I. Adams, 1903 (U. S. G. S. Bull. 211, p. 32). Bandera sA.—Shales, 100 ft.
thick, carrying considerable thin-bedded ss. and some coal, overlying Pawnee Is.
and underlying Parsons Is.
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Adopted by U. S. Geol. Survey many years ago as a fm. of Pleasanton group
in Kans., overlying Pawnee Is. and underlying Altamont Is., basal memb.
of Parsons fm. But R. C. Moore has recently abandoned Parsons fm., and
now treats Bandera sh. of Kans, as a distinct fm. in his Marmaton group.
This changed elassilication has not yet been considered by U. S. Geol.
Survey for its publications.

Named for Bandera, Bourbon Co., Kans., near which it is quarried.

Banff series.
Carboniferous and Devonian (?): Alberta.

R. G. McConnell, 1887 (Canada Geol. Surv., n. s., vol. 2, pp. 15D, 17D, 19D). [As-
signed to Carbf.J

Later repts assign these rocks to Dev., to Miss., to Miss, and Dev., and to
Penn, and Miss.

BanfHan series.

C. [RJ Keyes, 1924 (Pan-Am. Geol., vol. 42, pp. 285, 288). serie#t.—Lss.,
1,400 ft. thick, composing all of Late Devonic of Banff, Alberta. Underlie Banff
shales, of Early Carbonic (Kinderhookian) age. The title Bcnff should be restricted
to the Late Devonic beds, or some part of them in case it is found that this is not
a single series.

Bangor limestone.  (Of Chester group.)

Mississippian: Alabama, central and eastern Tennessee, and northwestern
Georgia.

E. A. Smith, 1890 (Ala. Geol. Surv. Rept. on Cahaba coal held, pp. 155-157 and
map). The Sub-Carbf. of Ala. is divided into "Upper or Calc. memb. (named
Oxmoor ss. and shales and Bangor Is.)" and "Lower or Siliceous memb. (named
Fort Payne chert)." The upper calc, member is variable in composition. In
North Ala. it is chiefiy a Is., called Mountain Is., from fact it forms flanks of
most mtns in that section that are capped by Coal Measures. Within this Is.
there is interbedded a layer of ss. [Hartselle] of variable thickness, perhaps 100
ft. max. in Tenn. Valley, while the over and underlying Iss. are many times that.
As we come southward the ss. (which we have often called La Grange ss., but that
name is preoccupied, which has caused us to replace it by name Ozmoor, where the
rocks are well exposed and where the shales are more conspicuous than at La
Grange) becomes more important, and lower section of the is. appears to give way
to, or to be replaced by, a series of black shales [Floyd sh.] closely resembling those
of the Dev. but many times more massive. In many places in the anticlinal valleys,
and especially the further S. we go, the upper Is. also appears to be wanting or to
be replaced by the shales and sss. above named. The Is. which comes next below
the Coal Measures is well exposed at many places, as at Bangor, Blount Springs,
and Trussville, where it is extensively quarried, but S. of latitude of Birming-
ham it is very rarely seen, and in its stead we Und the black shales mentioned.
These shales are often interstratified with dark-colored Iss. and sometimes with
tolerably pure lIss., but these are unimportant in thickness as compared with the
shales and sss. The greater part of Shades Valley is based upon these sss. and
shales, though the Is. appears in several places.

Later mapping by C. Butts resulted in restriction (Ala. Geol. Surv. Spec.
Rept. No. 14, 1926) of Bawor to the Is. above Hartselle ss. and below
Pennington sh. In Shades Valley the Bangor restricted is overlain by an
upper tongue of Floyd sh. In the broad sense in which Bangor Is. was
originally defined and subsequently used it included all Miss, rocks
above Fort Payne chert. In some early repts it was used to include the
rocks later named Za., while in some other repts these rocks
were included in Fort Payne chert. A name became necessary for the
Is. above Hartselle ss., for which the name Rotupor is especially appro-
priate, while the use of the name in the broad sense became unnecessary,
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the rocks having been subdivided. The Bangor restricted belongs to
Chester group. (See also under HarZgeZZe as.)
Named for development at Bangor, Blount Co., Ala.

Bangor beds. (In Martinsburg shale.)
Upper Ordovician: Southeastern Pennsylvania (Northampton County).
C. H. Behre, Jr., 1926 (Jour. Geol., vol. 34, pp. 485-487) and 1927 (Pa. Geol. Surv.,
4th ser., Bull. M9, pp. 33, 104-107, and maps). [See under Arpg/Z be(Zs.]

Bankston Creek limestone.
See under For% 1Zs.

Bankston Fork limestone. (In McLeansboro formation.)

Pennsylvanian: Southeastern Illinois (Saline County) and southwestern
Illinois (Perry County).

G. H. Cady, 1926 (Ill. State Acad. Sei. Trans., vol. 19, pp. 257, 261, 262).
[Ba%&gt(m CreeR Zs. in columnar section on p. 257 ; Por& 7Zs. elsewhere
in rept.].—The Is. which I have chosen to call Ba%&sto% For& Zs. lies in lower
part of McLeansboro fm., about 40 ft. above Herrin No. 6 coal, top memb. of
underlying Carbondale fm. It is a fairly pure, slightly brownish or pinkish,
hard, dense Is., which commonly breaks with a fracture somewhat conchoidal.
Contains fossils. Thickness 0 to 15+ ft. Is discontinuous, possibly because
locally displaced by Anvil Rock. The strat, relation of these two strata is not
very certain in mind of writer. One of best exposures is along S. side of valley
of BawAstow, CreeA, just E. of Saline Co. line.

A. H. Bell, C. Ball, and L. McCabe, 1931 (Ill. Geol. Surv. Press Bull. No. 19).
Ba%AgZo% Zs. memb.—Argill., dark blue, massive, fossiliferous Is.; weathers
brown. Thickness 2% to 7 ft. in Perry Co. Top lies 5 to 7 ft. below Galum Is.
memb. Base lies 25+ ft. above Herrin (No. 6) coal. Named by G. II. Cady
(Trans. Ill. Acad. Sei., vol. 19, p. 261).

Bannock volcanic formation.

Cambrian (?) : Southeastern Idaho (Pocatello).

A. L. Anderson, 1928 (Idaho Bur. Mines and Geol. Pam. 28, p. 3). Ba%%oc& voZecMMC
fm.—Ancient volcanic rocks, including several Sows of lava of probable andesitic
composition, tuff beds, and breccias, thin beds of impure Is., calc, sh., ss., qtzite,
and cgl., all so highly sheared, mashed, and altered that they may be pre-Camb.,
but writer has tentatively left them at base of Camb, until further study.
Thickness 1,200+ ft.; base not exposed. Top has been taken to include the sh.
beneath Black Rock Is. No definite fossils found. Named because its only
known occurrence is in Bannock Range. The lavas are purplish, greenish, and
reddish, and best described as greenstones.

tBaptanodon beds.
A paleontologie name applied by O. C. Marsh (1891) to beds underlying
tAtlantosaurus beds (Morrison fm.) in the West. Is same as
/az., according to J. B. Reeside, Jr.

Baraboo quartzite.
Pre-Cambrian (middle? Huronian) : Central southern Wisconsin (Sauk and

Columbia Counties).

R. D. Irving, 1877 (Geol. Wis., vol. 2, pp. 504-519, 539, 542). Baraboo
rampes.—The rock constituting the great body of the Baraboo ranges is a qtzite
of nongranular, usually taky, texture, and of color from nearly white, through
gray, pink, and amethyst, to purplish red and even brick-red, the gray and
deep red being most common, the white the least common. Very rarely a distinct
granular texture is seen. The qtzite is very distinctly laminated, the lamination
contorted. Next in abundance to the qtzite, and merging into it, are heavy beds
of a fine metamorphic cgl., usually of grayish to amethystine color; the matrix
and pebbles of qtzite are not always well defined from one another. A peculiar
greasy-surfaced quartz schist forms thin layers btw. the thick layers of qtzite.
Other quartz schists of different character form the lowest layers of the north
qtzite range.
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R. D. Irving, 1892 (U. S. G. S. Mon. 19, pl. 1), mapped .Baraboo

C. R. Van Hise, 1892 (U. S. G. S. Bull. 86, p. 195), referred Baraboo to
upper Huronian.

S. Weidman, 1904 (Wis. Geol. Nat. Hist. Surv. Buil. 13). Thickness of Baraboo
gtaite is 3,000 to 5,000 ft. Rests on Hoor of rhyolite, granite, and diorite.
Underlies Seeley si., without evidence of uncon. Is'mainly qtzite, but contains
small amount of quartz porphyry cgl. at base, and in several places is accom-
panied by red si., hardened and seml-metamorphosed, making the well-known
catlinyte of Pipestone and Baraboo Counties.

S. Weidman and A. R. Schultz, 1915 (Wis. Geol. Nat. Hist. Surv. Bull. 35, pp.
274-275). Baraboo gtaite forms E. end cf Baraboo bluffs in W. part of Columbia
Co.

C. R. Van Hise and C. K. Leith, 1909 (U. S. G. S. Bull. 360, p. 720), stated that
Baraboo qtzite, Seeley si., and Freedom dol. might be middle Huronian.

Baraboo series.
Pre-Cambrian: Central southern Wisconsin (Sauk County).

S. Weidman, 1904 (Wis. Geol. and Nat. Hist. Surv. Bull. 13, Econ. ser. No. 8, pp.
4, 22, 161, 162, 169-171), used Baraboo series to include (descending) Freedom
fm., Seeley si., and Baraboo qtzite in Baraboo region.

A. Leith, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., Hg. 216, pp. 329-
331), used Upper Baraboo series to include, in Baraboo dist., Rowley Creek si.
and Dake qtzite, and Lower Baraboo series to include Freedom fm., Seeley si.,
and Baraboo qtzite.

Barachois slate.
Cambrian : Nova Scotia.
H. Fletcher, 1900 (Canada Geol. Surv., Descriptive note on Sydney coal Helds, p. 5).

Barberie andesite.
Devonian: New Brunswick.
W. V. Howard, 1926 (Geol. Soc. Am. Bull., vol. 37, p. 479).

Barbican formation.
Pleistocene : Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull,, vol. 34, p. 42).

tBarclay limestone.
Pennsylvanian: Eastern Kansas.

J. W. Beede, 1902 (Kans. Univ. Sei. Bull,, vol. 1, p. 175). Burcioy Is—Proposed by
G. I. Adams, in unpublished ms., for lIss. interbedded with shales, about 70 ft.
thick, intimately connected faunally. Overlies Burlingame [Scranton] shales

and underlies Willard shales.

This name fell into disuse years ago. As defined it included several Iss.
According to R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 215),
Barclay Is. of Beede extended from top of Scranton sh. up to base of
Willard sh. (just as defined by Beede), but Moore's Willard sh. is a
younger sh. than the Willard of current literature. Moore discarded this
name.

Probably named for Barclay, Osage Co.

Bardstown coral reef. (In Liberty formation.)
Upper Ordovician: Southwestern Ohio and north-central Kentucky.
A. F. Foerste, 1909 (Denison Univ. Sei. Lab. Bull. 14, p. 280). Bardstowu coral reef.—
Coral horizon forming base of Liberty bed of Richmond fm. in Ohio and Ky.

Named for Bardstown, Nelson Co., Ky.

Bar Harbor series.
Silurian and pre-Cambrian: Southeastern Maine (Mount Desert Island).

N. S. Shaler, 1889 (U. 8. G. 8. 8th Ann. Rept., pt. 2, pp. 1037, 1047-1052, 1060 and
map). Bur Harbor series.—Thick-bedded Saggy slates and associated bedded

151627°—38- -8
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qtzites and felsites with very numerous injections of various igneous rocks. In
main quartzose and argiil. states, shales, and dags. Near Rodick's Cove and in
some other places they consist in the main of bluish green and purple shales; at
some points the beds are crowded with siliceous concretions. Found on N. and E.
shores of Mount Desert from Rodick's Cove to the Ovens. No trace of fossils. I am
disposed to think this smail series represents beds deposited at a later period than
any other on the island. The greater part of Mount Desert rocks are probably
Camb, or older.

F. Bascom, 1919 (Geog. Soc. Phila. Bull, vol. 17, No. 4, pp. 117-122). Bor .Harbor
series.—Chiefiy qtzites, slates, and Ragstones, red, purple, and green, 700 to 1,000
ft. thick. Not very highly metamorphosed, but no organic remains have been found.
Some of them may prove to be volcanics. Well exposed at Bar Harbor landing,
whence the name. Skirt N. and E. shores of Mount Desert Island from Thomas
Bay (east side) to Cromwell Cove at SE. end of Bar Harbor. Are perhaps next
younger than Bartlett Island series. Are Lower Camb, or earlier.

On 1933 geol. map of Maine, by A. Keith, the rocks extending along shore of
Mount Desert Island from E. side of Thomas Bay to S. of Bar Harbor
are included in block of igneous rocks labeled "mainly Sil. but some Dev.
and the rocks on SW. side of Thomas Bay are mapped as pre-Camb.

sediments.
F. W. Toppan, 1932 (Geol. of Maine, Dept. Geol. Union Coll., Schenectady,
p- 50), assigned these rocks to Camb.

(Barker formation.

Upper and Middle Cambrian: Central northern Montana (Fort Benton
region).

W. H. Weed, 1899 (U. S. G. 8. Fort Benton folio, No. 55). Barker fm.—The oldest
sed, rocks of quad. Comprise all of Camb. Subdivisions can not be mapped
separately on scale of map. Consist of (descending) : (1) Yogo Is., 100 ft.; (2) Dry
Creek sh. (brick-red sh. and Iss.); (3) Pilgrim Is. (massively bedded), 140 ft.;
(4) Park shales and Is. cgis.,, several hundred ft.; (5) Meagher lIss., 110 ft.;
(6) Wolsey sh. (purple and green micaceous sh. containing small Is. nodules bearing
fossils), 125 ft.; and (7) Flathead ss. (coarse ss. composed of small pebbles and
coarse grains of quartz and feldspar and occasional pebbles of gneiss, grading into
hard sss. which often form a true qtzite. The rocks are well exposed near Barker,
also in broad valley of Pilgrim Creek and in eliKs to N. Rest on Archean gneiss
and schist. Overlain by Monarch fm. (Sil.? and Dev.).

The subdivisions mentioned above are now treated as fms., and the inclusive

unit "Barker fm." has been discarded.

Barker porphyry.
Post-Cretaceous: Central Montana (Little Belt Mountains).

W. H. Weed, 1899 (U. 8. G. S. Little Seit Mtns folio, No. 56). Barker porphyry.—
Granite porphyry, usually gray or pale brown, weathering reddish. Forms Big
Baldy Mtn, to 8. of Barker. Assigned to post-Cret. [Also forms Barker Mtn, in

Barker syenite.
A name) applied by L. V. Pirsson (U. S. G. S. 20tli Ann. Rept., pt. 3, pp.
465-468, 1900) to the rock that forms the intrusive mass N. of Barker,

Cascade Co., Mont.

Barker sand.
A subsurface sand of Chester (Miss.) age in Ind. that has been correlated
with Elwren ss. of Malott.

Barker quartzite.
Lower Cambrian: Southwestern Vermont (Rutland County).
A. Keith, 1932 (Wash. Acad. Sei. Jour., vol. 22, pp. 360, 401). Barker qtzite.—One

of key rocks of Taconic sequence, being readily identifiable and making sharp hills
and ridges. Is generally of light or white color on weathered surfaces, but usually
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is more or less green when freshly broken. Varies from dense rock with very fine
grains of quartz to coarse qtzite and locally a fine cgl. The coarser facies contain
pebbles of various slates, qtzites, and a little Is., probably derived from older Camb,
fms. Thickness varies from 100+ ft. at Barker Hill (4 mi. E of N. from Castleton)
and nearby Wallace Ledge down to thinness that is barely recognizable. Under-
lies Bull si. and overiies Hubbardton si.

Barker shale.
Cambrian : Alberta.
C. E. Michener, 1934 (Jour Geol.. vol. 42, No. 1, p. 47).

Barkerian series.
A term applied by C. [R.] Keyes to all Camb. fms. of Mont. (See Pan-
Am. Geol., vol. 46, 1926.) Corresponds to Barker fm. of Weed, a term

long ago discarded by U. S. Geol. Survey.

Barkerville formation.
Pre-Cambrian : British Columbia.
W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 149, p. 14).

Barkley quartzites.
C. [RJ Keyes, 1924 (Pan-Am. Geol., vol. 41, p. 38). BarMey qtaites.—Qtzites,
1,400 ft. thick, composing upper fm. of Panamlintan series (Early Cambric) in
Utah. [Derivation of name not stated.]

Barlow sand.
A subsurface oil sand of Miss, age in western Ky. that has been identified
as Bethel or Sample ss. by D. B. Chisholm (Ky. Geol. Surv., ser. 6,
vol. 41, p. 220, 1931) and W. L. Russell (A. A. P. G. Bull.,, vol. 16, No. 3,

p. 244, 1932).

Barlow lime.
A subsurface oil zone of Miss, age in western Ky. that has been identified
as basal part of Paint Creek Is., of Chester group. (See D. B. Chisholm,
Ky. Geol. Surv., ser. 6, vol. 41, p. 220, 1931 ; and W. L. Russell, A. A. P. G.

Bull., vol. 16, No. 3, p. 244, 1932.)

Barlow.
Name applied to a glacial lake, of Pleist. age, in Canada, north of Great

Lakes region.

Barnard gneiss.

Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardson, 1924 (Vt. State Geol. Rept. 1923-24, pp. 91-92). Barnard gneiss.—
Acid intrusive gneiss forming continuous outcrop for several mi. in Barnard
Twp. Composes prominent ridge on W. side of Locust Creek N. of village of
Barnard, but before it enters Bethel, on N., it forms prominent ridge on both
sides of Locust Creek. Is light gray, tinged with green from presence of a little
chlorite and epidote. Of gneissoid structure and medium to coarse grained
texture. Exact age unknown. That it is pre-Ord. seems certain, and it may be
pre-Camb.

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p.
288), assigned this fm. to Upper Camb., but without discussion.

Barnegat limestone. (Has also been spelled BarM.egate.)

Middle Ordovician to Lower Cambrian: Southeastern New York.

W. W. Mather, 1838 (N. Y. Geol. Surv. 2d Rept., pp. 168-169). The first con-
tinuous range of Is. of much magnitude that is seen in Columbia and Dutchess
Counties, in passing from W. to E.. is that which crosses the Hudson at Barnegat
[now called Stoneco], It extends from Barnegat up Wappingers' Creek, by
Pleasant Valley and Pine Plains into Columbia Co., and on S. it passes
from Milton to Newburgh; on the W. down the great vailey through N. J.
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into Pa. Varies in character from sandy, granular, suberystalline texture, to
perfect compact Is. with conchoidal fracture. Is usually gray, granular, and
subcrystalline. Is said to contain fossils, but no fossils were found. Is sometimes
distinctly stratified, and even slaty near its junction with the si. rocks. Essen-
tially synonymous with "Wappinger Is."

J. D. Dana, 1879 (Am. Jour. Sei., 3d, vol. 17). The Barneyat or Wappinyer Valley
Is. contains Trenton fossils and is a southward extension of Copake Is.

W. B. Dwight, 1883 (Am. Ass. Adv. Sei. Proc., vol. 31, pp. 38A-387). The Wap-
pinyer (or Baraeyat) Isa. of Dutchess and neighboring counties, N. Y., contain
Trenton and Calciferous fossils at several places.

W. B. Dwight, 1886 (Am. Jour. Sei, 3d, vol. 31, pp. 125-133). The Wapphiyer
PaWey (or "Bartteyat") las. at Fishkill and Stissing Mtns include Iss. now known
to be Trenton and Calciferous. In outskirts of Poughkeepsie a ledge of rock
in Wappinger Valley Is. proved rich in Potsdam fossils. It must be over 300 ft.
thick. Is exceedingly variable, but everywhere calc, and more or less aren. [In
some places he called it Potsdam. Is.] Rests on calc, qtzite of Potsdam group.

W. B. Dwight, 1887 (Vassar Bros. Inst. Trans. Sei. Sec., vol. 4, pt. 2). The Wap-
pmyer Valley (or "Barmeyat")Isg. of Dutchess Co. include Trenton Is. resting
conformably on Rochdale group (the rocks which in previous papers I have called
Calciferous).

E. C. Eckel, 1902 (N. Y. State Geol. 20th Ann. Rept., pp. rl44-r150). Though there
seems to be little doubt of essential equlv. of Barnegat and Stockbridge lIss., it
seems best, to retain both names, as the Stockbridge probably includes Trenton
beds, which in the less metamorphosed area of Orange Co. and N. J. can be differ-
entiated from the Barnegat.

F. J. H. Merrill, 1902 (U. S. G. S. New York City folio, No. 83), used Btoeh&ridye
Is. for supposedly Ord. and Camb. lIss. underlying Hudson [Manbhattan] schist
and overlying Poughquag [Lowerre] qtzite. The Is. of this area is now considered
to be pre-Camb. and is known by local name Imroood Is.

C. P. Berkey, 1907 (N. Y. State Mus. Bull. 107, pp. 361-378). TVappipyer Is.—
Fine-grained blue and white banded Is. 1,000 ft. thick. Contains Lower Silurie
[Ord.] and Cambric fossils. Conformably underlies Hudson River slates in
Highlands of SE. N. Y. and rests conformably on Poughquag qtzite.

J. M. Clarke, 1909 (N. Y. State Mus. Bull. 133, pp. 14-17). TVappiuyer Is—First
called "Barnegate Is." by Mather, but now named for Wappinger Creek, Dutchess
Co. Hard, blue, medium bedded lIss., carrying brachiopods with an occasional
trilobite, all of apparent Trenton aOinities. [The belt of Is. that runs through
town of Fishkill was in this rept. named FisMuM Is. and excluded by Clarke from
Wappinger Is.] The belt can be traced beyond the road from Fishkill Village
to Wappingers Falls.

C. E. Gordon, 1910 (N. Y. State Mus. Bull. 140, pp. 16-20). Wappinyer la—Oc-
curs in two well-defined masses in Poughkeepsie quad, the composite Wappinger
Creek belt and the Fishkill Is. Is older than Beekmantown ("Calciferous," Roch-
dale group), but whether Cambric or Canadian could not be determined. [Gives
reason for thinking much of the Is. is older than Trenton and perhaps Camb,
or early Ord.]

C. P. Berkey, 1911 (N. Y. State Mus. Bull. T46, pp. 32-57). Wapplayer la—Com-
pact, Une texture, dark gray, either massive or strongly bedded Is., 1,000 ft. thick
in area of N. Y. City aqueduct. Assigned to Cambro-Ordovicic. Generally sup-
posed =Inwood Is. (or doi.) S. of the Highlands.

C. E. Gordon, 1911 (N. Y. State Mus. Bull. 148). Wappiwyer. (Barmeyate) Is.—
In Poughkeepsie quad, is conglomeratic, aren., lutaceous, siliceous, and dolomitic
iss. The western belt is Barnegate Is. of Mather, but now commonly referred
to as Wappinger Creek or New Hamburg belt. It includes Trenton, Beekmantown
(Calciferous-Rochdale group), Potsdam, and Georgian. The eastern belt of Wap-
pinger Is. is known as Fishhill Is., as it lies chiefly in town of Old Fishkill. It
includes Trenton, Beekmantown, and Lower Cambric (Georgian) fossils. Overlies
Poughquag qtzite and underlies Hudson River si. group.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 29). Barneyat Is.=Wappinger
(Valley) Is. The name was from Barnegat, now called Stoneco, Dutchess Co.
The Fishkill Is. is in part=Wappinger Is.

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 66-99). TVappinyer is. includes
Is. of Hoyt, Beekmantown, and Mohawkian ages.
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C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225, 226). WappiwpeT
Is. is about 1.000 ft. thick in West Point quad. Is finely crystalline Is. Con-
formably underlies Hudson River series and conformably overlies Poughquag qtzite.
Belongs to Cambro-Ord. series.

E. B. Knopf, 1927 (Am. Jour. Sei., 5th, vol. 14, pp. 429-458). The Ord. and Camb,
rocks of E. part of Dutchess Co. ("Wappinger Is/' of Dwight and Dana) are
divided as follows: (1) Lss. of early Trenton and Black River age; (2) Copake
Is. (of Beekmantown age), 0 to 400 ft.; (3) Rochdale Is. (of Beekmantown age),
600 ft. in Wappinger Valiey ; (4) Hoyt dol.,, 300 ft. (the "Potsdam Is" of Dwight) ;
(5) Stissing dol., 200 ft. (Middle ? and Lower Camb.) ; (6) Lower Camb. ("Pough-
quag") qtzite.

Has also been called Za.
See also under S'ZocZc&Hd/ze Za.

Barnes conglomerate. (Of Apache group.)

Pre-Cambrian : Central Arizona.

F. L. Ransome, 1903 (U. S. G. S. P. P. 12). Barites (%%—Cgl., 10 to 15 ft. thick,
composed of well-rounded pebbles of hard white or pink qtzite with some reddish
jasper and white vein quartz. Overlies Pioneer sh. and underlies Dripping Spring
qtzite. Forms a conspicuous strat, girdle about Barnes Peak, Globe dist. In-
cluded in Apache group.

Barneston formation. (In Chase group.)
Permian: Eastern Kansas and southeastern Nebraska.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 41).
Bar%esto% is erected to include Florence dint and Fort Riley Is., are
ttt confac#, &rcep# at a /ew places <tc7we a tTtiit sTt. uttervewes. The Florence or
lower memb. is distinguished from the Fort Riley by its abundant chert content.
The members are usually mapped together as Fort BiZc¢"/ FZoreiice. Their average
combined thickness from southern Kans, to Nebr. is 56 ft. or more. They con-
stitute a strong fm. which produces bold rounded escarpments. Type loc. of
Barneston fm. is in bluffs W. and SW. of Barneston, Gage Co., Nebr.

Barnett shale.

Mississippian: Central Texas (mineral region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp. 25-26). Barnett
%, Yellowish gray to black bituminous sh., 0 to 50 ft. thick. Underlies Marble
Falls Is. and overlies Ellenburger Is. Absent at type loc. of Marble Falls Is.
Sharp faunal change btw. Barnett sh. and Marble Falls Is. Named for Barnett
Springs, E. of San Saba [San Saba Co.].

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132). Barites s7t, 0 to
150 ft. thick, consists chiefly of black petroliferous, fissile sh., overlain by thin
layers of brownish, concretionary, petroliferous Is., and' with distinctly conglom-
eratic beds at base, where it rests on Ellenburger Is. Previously called "Lower
Bend" sh. Is basal fm. of Bend group. Overlain by massive beds of Marble Falls
Is. The thin Iss. at top contain fossils of Miss, aspect. [See also under
series.]

Barnett sand.
A subsurface sand correlated with upper part of Cherokee sh. (Penn.)
of Ponca City Held, Kay Co., Okla. Is older than Markham sand and

younger than Bartlesville sand.

tBarnstable series.

Pleistocene: Southeastern Massachusetts (Barnstable County).

N. S. Shaler, 1898 (U. S. G. S. 18th Ann. Rept, pt. 2, pp. 503-593). BarnstoMe
series.—Dark-colored clays, in part at least laid down in salt water. Appears
to have been laid down after Nashaquitsa series and before Truro series.

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem.,
vol. 52). Shaler's "Barnstable series" included clays, boulder clays, sands, and
gravels, and represents several Pleist. fms. of Long Island,

Named for occurrence at Barnstable, Barnstable Co.
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Barnwell sand. (In South Carolina.)

Barnwell formation. (In Georgia.)

Eocene (upper) : Coastal Plain of western South Carolina and eastern
Georgia (Savannah drainage).

E. Sloan, 1905 (S. C. Genl. Surv. geognostic map of S. C., advance copies; pub-
lished in 1908, in S. C. Geol. Surv., ser. 4, Bull. 2) and 1907 (Summary of
mineral resources of S. C., pp. 12, 17). [BaraweH sands in table; Bara-
MeM phase in heading.] The littoral line of Barnwell phase irregularly overlaps
upper margin of Santee marls, which extend from Shell Bluff easterly by Tinkers
Creek, Orangeburg, Keitt Ravine and thence southerly along E. ridge of Santee
River; along some ridges this littoral line extends almost to the fall line. The
area along Savannah River extends southerly to Johnson's Landing, where it
passes under King's Creek Silex, which near Cohens Bluff passes under Brier
Creek marl (explored on Ga. side along Brier Creek by Lyell and by Vaughan).
From Johnson's Landing the line of southerly exposures of this fm. passes near
Fairfax, and thence probably curves, in obscurity of surface sands, towards
Scotchmans Bluff; hut it has been conclusively discriminated nowhere near St.
Georges anticline S. of Orangeburg. The materials consist of silicided shells
and decomposed glauconite sands, partly indurated to ss.

E. Sloan, 1908 (S. C. Geol. Surv., ser. 4, Bull. 2), showed BarnweM 6u7w--sawds and
BariiwoR pltase as overlying his Santee marl and as separated from his Cooper
marl by Mount Hope phase, but stated that position of the Barnwell was uncertain.

. 0. Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv. Bull. 26, p. 285). Barit-

weR saud.—Sloan has used name Barnwell "buhr sands" or Barnwell "phase" for
red, ferruginous sands that immediately overlie McBean fm. as defined in this

rept. Type area is in Barnwell Co., S. C., where its strat, position is as stated.

Sloan, who has also studied the area in Ga. adjacent to Savannah River, states

that Barnwell "phase" is represented by the sands that overlie the fossiliferous
marls of Shell Bluff [Ostrea yeoryiama zone]. The Barnwell sand directly overlies

McBean fm. and is in contact with both the marls and the Congaree clay, the

basal memb. of McBean fm. and of Claiborne group (p. 268).

C. W. Cooke and H. K. Shearer, 1918 (U. S. G. S. P. P. 120C), modified the
dehnitions of Barnwell sand and of McBean fm. as explained in 1918 entry under
JfcBeait fm. They showed Ocala Is. and Barnwell fm. as contemp., but stated
that they are very different in lithology and present different faunal facies; also
that they interfinger and merge laterally into each other. They stated: Barnwell
fm. as here dehned applies to a less homogeneous composite of materials than
Barnwell sand of Veatch and Stephenson, including, in addition to Barnwell
sand of Veatch and Stephenson, their so-called "Congaree clay" and the Ostrea
yeoryiana zone of their McBean fm. ; and it extends in a broad belt from Savannah
River nearly to Flint River, but in W. half of this belt, the area lying W. of
Oconee River, the fm. is intermediate in character btw. the typical Barnwell and the
Ocala Is., merging into Ocala Is. to the S., or seaward, and toward the SW.

C. W. Cooke, 1936 (U. S. G. S. Bull. 867, on Coastal Plain of S. C.). Study of
fossils has shown that many of the localities specifically referred by Sloan to the
Barnwell really belong to McBean fm., and it is difHcult to specify any particular
locality in S. C. that can be considered as the original type. However, BariMceH
has been adopted in this rept. in what is deemed to be its original signihcanee,
namely, an Eocene fm. composed chiefly of sand that overlies uncon. the McBean
fm. This usage is same as that followed by Cooke and Shearer in their descrip-
tion of the deposits of Claiborne and Jackson age in Ga. [As mapped by Cooke
in this rept the fm. covers N. half of Barnwell Co.]

—

Barrack Mountain granite gneiss.
I're-Cambrian (?) : Northwestern Connecticut.

W. M. Agar, 1929 (Am. Jour. Sei., 5th, vol. 17, pp. 204, 211-1-). Barrack JfGi
yramite' yweiss.—Coarse, irregularly banded granite gneiss with variably spaced
foliation planes due to discontinuous bands of biotite. It is a cataclastic gneiss
with frequently a well-developed mortar texture. The minerals are quartz, micro-
cline, microperthite, a little oligoclase, brown pleoehroic biotite, much less mus-
covite, usually a little epidote, and a good deal of a second generation of quartz
in larger elongated crystals. Feldspars characteristically poikilitic; the potas i
feldspar usually white but when present in large crystals it shades towards pin
The rock forms Barrack Mtn, | mi. S. of Falls Village, Litchfield Co. The Gren
ville schists and gneisses and the Barrack Mountain gneiss are so intimatey
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intermingled over large areas that it is necessary to map the resulting gneiss
separately as a mixture of the two and disregard the many minor variations.
Intrudes all older rocks. Assigned to pre-Camb.

W. M. Agar, 1934 (Am. Jour. Sei., 5th, vol. 27, p. 362). Writer previously (this
Jour., 17, p. 211, 1929) called the most granitic type of this latter rock [mixed
gneisses] the Barroch Mtn praatte' paeiss and regarded it as an older Intrusive
forming the igneous component of the widespread mixed gneiss series. He has
abandoned that view at present and regards the Becket magma as a wide-

spread impregnating agent.

Barranca division.

A term applied by E. T. Dumble (Am. Inst. Min. Engrs. Trans., vol. 29,
pp- 122-152, 1900) to a series of shales, slates, sss., and egl. or breccia,
with beds of graphite and coal, in Sonora, Mexico. Assigned by him to
Triassic, and said to overlie Carbf. Iss. and dolomites.

R. E. King, 1934 (Am. Jour. Sei., 5th, vol. 2S, pp. 89, 101), assigned these
rocks to Upper Triassic and Liassic. (The latter is included in Lower
Jurassic by U. S. Geol. Survey.)

Barranquitas shaly limestones.
Early Cretaceous (?) : Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. Sei. Annals, vol. 26, p. 61).

Barre granite.

Devonian: Northeastern Vermont (Washington County).

C. H. Richardson, 1902 (3d Rept. Vt. State Geol, btw. pp. 61 and 98). Of the
eruptives in Washington is. [Waits River Is. of current literature] the Barre
praatte plays most important part. The area is about 8§ mi. long and 4 mi. wide,
mostly in Barre but with a small area in Williamstown. It is a Ane granite,
composed of quartz, feldspar, and mica, and of lower Trenton age.

C. H. Richardson, 1908 (6th Rept. Vt. State Geol.). Barre praatte, Dev., intrudes

Waits River Is.
E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p. 288),

assigned Barre prawte to Dev.

Barre moraine.
Pleistocene (Wisconsin stage) : Western New York and southern Ontario.
Named for South Barre, Orleans Co., N. Y. Replaces fLockport moraine.
Is shown on moraine map (fig. 8) in U. S. G. S. Niagara folio (No. 190),

p- 17.

Barré limestone.
Devonian : Quebec.
J. M. Ciarke, 1915 (N. Y. State Mus. Bull. 177, p. 150).

Barree limestone.

Silurian: Central Pennsylvania (Huntingdon County).

I. C. White, 1885 (2d Pa. Geol. Surv. Rept. T., pp. 132-133). Barree les.—Thin
beds of light-gray bluish gray Is. streaked with calcite, with some greenish gray
sh. partings. Thickness 175 ft. Underlie Clinton upper shales and overlie Barree
shales. Outcrop belt crosses Little Juniata River at Barree forge, and it is quarried

for dux at Barree furnace [Huntingdon Co.].
J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2, pp. 825-827),
called the shales above Barree Is. proap the Barree Upper shales and the shales

below that Is. the Barree Domer shales.
These Is. beds are basal part of McKenzie fm., as identified by C. Butts
in U. S. G. S. Hollidaysburg-Huntingdon folio (No. 227).

Barree shales.
Silurian: Central Pennsylvania (Huntingdon County).

I. C. White, 1885 (2d Pa. Geol. Surv. Rept. T,, p. 133). Barree shales.—Green shales,
60 to 75 ft. thick, with thin, limy, fossiliferous layers. Underlie Barree Iss. and



118 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

rest on 10 ft. of ore ss. [Keefer ss. memb.]. Included in Clinton fm. [Form
upper part of Clinton fm. as identified in U. S. G. S. Hollidaysburg-Huntingdon
folio (No. 2273.2] .

. P. Lesley, 1892 (2d Pa. Geol. Sury. Summ. Final Rept., vol. 2, pp. 826-827).
Purree Upper sMes, top memb. of Clinton fm., 60 ft. thick, overlie Barree Is. group
(175 ft. thick), which rests on Purree Lower scales (75 ft. thick, green in color,
with thin limy fossiliferous layers almost entirely conhned to upper half, and
exposed along river bank below Barree furnace, Huntingdon Co.). All included in
upper part of Clinton fm. [The Barree Upper shales and Barree Is. of this rept
form basal part of McKenzie fm. of U. S. G. S. Hollidaysburg-Huntingdon folio
(No. 227), and the Barree Lower shales form upper part of Clinton fm. of that
folio.]

Barrelian series.

Cambrian : California.
C. [R.] Keyes, 1931 (Pan-Am. Geol., vol. 56, p. 76).

—

Barrel Spring formation.

Middle Ordovician: Central eastern California (Inyo Range).

F. B. Phleger, Jr., 1933 (Southern Calif. Acad. Sei. Bull., vol. 32, pt. 1, pp. 1-6).
Barrel Spring fm.—A succession of qtzites, impure Iss., and argill. shales of Middle
Ord. age. The fm. is well exposed in Barrel Spring Canyon and in each of next 4
canyons to N. Consists of (descending) : (1) Argill. sh., dark gray to black,
weathers reddish brown, highly fossiliferous at certain localities, 64 ft.; (2)
nonfossiliferous dark-gray impure Is. that weathers lighter gray, 25 ft.; (3) basal
qtzite, white, nonfossiliferous, 41 ft. Conformably overlies Mazourka fm. (of
Chazy age) and conformably underlies Dev. qtzite that weathers white to buff.
Five of the 7 forms that are present in fauna of Barrel Spring fm. are either
identical with or are closeiy related to species of Trenton age.

tBarren Measures.

A descriptive term used in early repts (see J. P. Lesley, Manual of coal,
1856 ed.; H. D. Rogers, Geol. Pa., vol. 2, pt. 1, pp. 474-M77, 1858) to
include the rocks of western Pa. above the Mahoning ss. Subsequently
"Upper Barren Measures" was applied to the rocks later named
yrowp, and "Lower Barren Measures" was applied to the rocks later
named Cowemawyk /m. The coordinate descriptive term "Upper Produc-
tive Coal Measures" was applied to the intervening Monongahela fm.,
and the term "Lower Productive Coal Measures" to the Allegheny fm.

Barrett shale.

Lower Cretaceous: Northeastern Wyoming and western South Dakota
(Black Hills).

W. P. Jenney, 1899 (U. S. G. 8. 19th Ann. Rept., pt. 2, p. 593, dg. 122, and map).
Barrett spates (Lower Cret.).—Shales and massive sss., uncon. underlying Oak
Creek beds and overlying (without positive evidence of uncon.) Hay Creek coal fm.
in Black Hills. Formerly included in Dakota ss. (Upper Cret.). Thickness 45 to
75 ft. [Mapped at and around Barrett, Crook Co., Wyo.]

Barrett sand.
A subsurface sand, of Upper Dev. (Chemung?) age, in NW. Pa., which is
believed to lie lower than Bayard sand and higher than Elizabeth sand.

Barriere formation.
Cambrian or pre-Cambrlan : British Columbia.
W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 78).

Barrington clays.
Pleistocene (Wisconsin stage) : Rhode Island (Barrington).
J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, pp. 987-988, chart oPP-

p. 988, and pl. 62). Barrinptow clays.—Grayish to bluish clays present in tow
of Barrington, R. I. Are more sandy in upper than in lower part. Used
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making brick. Underlain by glacial gravel and sands and overlain by glacial
sands. Thickness 60 to 65 ft.

Is a local deposit of clay of Wisconsin age.

Barron quartzite.
Pre-Cambrian (Keweenawan) : Northwestern Wisconsin (Barron County).

N. II. Winchell, 1895 (Am. Geol., vol. 16, pp. 150-162). The Sioux qtzite, New Ulm
qtzite, Baraboo qtzite, and Barros Coa’%t%/ gtgatcs are of same age, and are pre-
Keweenawan and post-Mesabi.

S. Weidman and A. R. Schultz, 1915 (Wis. Geol. Nat. Hist. Surv. Bull. 35, pp. 234,
235), mentioned Barrow, gtatte as present in E. part of Barron Co., resting on pre-
Camb. granite.

W. O. Hotchkiss et al., 1915 (Wis. Geol. Nat. Hist. Surv. Bull. 44, econ. ser. 19, p. 35
and map). Barroa —The three main phases are the purplish pink, well-
cemented qtzite, the yellowish somewhat less well-cemented qtzite, and the striped
or stain-banded phase. A very minor phase widely famed, however, because of its
use by the Indians, is the pipestone or catlinite, which occurs in thin shaly beds.
It includes at least two separate uncon. qtzite fms., trap rocks, and probably both
acid and basic intrusives. Thickness 609 ft. Assigned to Keweenawan. Rests

Barron County quartzite.
See under

Barryville member.

Upper Devonian: Southeastern New York and northeastern Pennsylvania
(Wayne and Pike Counties).

B. Willard, 1936 (Geol. Soc. Am. Bull,, vol. 47, No. 4, pp. 571, 586-587). BarrpviMe
wtemb—Lower memb. of Shohola fm. Underlies Paupack ss. (upper memb. of
Shohola fm.) and overlies Delaware River dags. Consists of 700 ft. of olive and
gray shales and sss., cross bedded, weathering often to deeply pitted surfaces,
and containing red interbeds and glomerate layers of mud chips and hsh frag-
ments. Evidently this memb. corresponds to, and is a thickened continuation of,
the beds below Paupack ss. which so puzzled I. C. White [but to which he applied
the name Paapac” swedes a%% ss.]. Exposed on Delaware River in Pike Co., but
better displayed on N. Y. side of the river, in vicinity of Barryville, Sullivan Co.
Is continental correlate of marine Chemung. Is not recognized beyond central
Monroe Co., along Brodhead Creek.

Barstow formation.
Miocene (upper) : Southern California (San Bernardino County).

0. H. Hershey, 1902 (Am. Geol, vol. 29, pp. 369-370). Barstow scWes.—A thin
valley fm. made under arid conditions. Occurs at several points in Mohave River
valley, notably along railroad about 1% mi. E. of Barstow [San Bernardino Co.].
Type section near Barstow consists of :

1. Stratified, hard brown material due to arid condition but composition not
determined. Persistent over considerable area, 20 ft.
2. Yellow and light gray silt, 4 ft.
3. Stratified, fine gravel and sand of dull red color and containing red lava
fragments, 15 ft.
4. Structureless bed of white tuff with angular and subangular fragments of
various other rock species embedded in it, 20 ft.
Is extensively developed on low hills on N. side of valley btw. Barstow and Daggett.
Uncon. overlies Rosamond and Escondido series. Extensively eroded. Overlain
uncon. by Quat.

J. C. Merriam, 1915 (Pop. Sei. Monthly, vol. 86, pp. 252-254). The term Barstow /w.
is used for the beds containing the Upper Mio. vertebrate fauna.

J. C. Merriam, 1919 (Calif. Univ. Pub., Dept. Geol. Bull.,, vol. U, No. 5, pp. 441-448).
Barstow fw.. or pro”p.—Mainly bluish gray to yellowish brown, slightly indurated
strata, composed largely of fine arkose with considerable percentage of volcanic
ash. In an earlier publication (Calif. Univ. Pub., Dept. Geol. Bull,, vol. 6, p. 168,
1911) writer referred to fauna of Barstow syncline as the JUo"ave /"aaaa, this name
being considered mainly as a geographic designation. Later, in order to avoid
Confusion with other Tert, faunas occurring in Mohave area, the name Barstow
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has been used for this faunal assemblage, and Barstow f%. for the beds containing
the Upper Alio, or Barstow fauna. This fm. comprises the uppermost of the five
divisions [of Rosamond series] in Barstow syncline, described by Baker [Calif.
Univ. Tub., Dept. Geol. Bull., vol. 6, 1911] as fossiliferous tuff memb., and any
other beds which may be recognized as representing the horizontal or' vertical
extension of the same depositional unit. The limits of Barstow fm. may be found
to correspond with those of the fossiliferous tuff memb., or they may include a
greater range of sediments above and below. It is possible the Barstow fauna
occurs in all strata of Barstow syncline. It is also possible the lowest strata
of that section will be discovered to contain a faunal assemblage much older than
the particular Upper Mio. assemblage known as the fossiliferous tuff. The
resistant breccia memb. immediately below the fossiliferous tuff in Baker's Barstow
syncline section seems to contain a representation of Barstow fauna, and may
ultimately be included in Barstow fm. Should the resistant breccia be recognized
as a distinct fm. the name Barstow grroap may be used for the sequence of fms.
Excepting marine deposits of Eocene age, the oldest Tert, rocks in Mohave area
of which the age is certainly known are included in Barstow fm. Fauna [listed]
is distinctly older than Ricardo fauna. Assigned to Upper Mio.

Bartlesville sand.

Name that has been applied to one and to several productive sands in lower
part of Cherokee sh. of eastern part of Osage Co., NE. Okla., some of
which have been correlated with Bluejacket ss. memb. of Cherokee sh.
(Penn.). The name has been used to include Red Fork sand at top
and Glenn sand at base, with intervening beds, the whole aggregating
200 or more ft. in thickness; and it has also been applied to the lower
sand only, the upper sand being called B?rbu??7j (Bed For7j) sawd. Ac-
cording to N. W. Bass, the lower sand, which lies 50 to 100 ft. below
the higher sand, is now regarded as true Bartlesville, which is the pro-
ducing sand near town of Bartlesville, Washington Co., Okla., and is
separated from Mississippi lime by a small thickness of sh. The sand
formerly called BurHesvi77e auitd in Kans, is now designated Barbad
su%d.

Bartlett barren member (of Mesaverde formation).
Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Basin).

J. D. Sears, 1925 (U. S. G. S. Bull. 767). Barnett barren mewtb.—Light-gray to

memb. and overlies Dilco coal memb., all belonging to Mesaverde fm. Named for
excellent exposures near old Bartlett shaft mine, which penetrates lower half
of the memb.

Bartlett Island series.
Pre-Cambrian and later: Southeastern Maine (west of Mount Desert

Island).

N. S. Shaler, 1889 (U. S. G. S. 8th Ann. Rept., pt. 2, pp. 1037, 1038-1041. 1060).
Barnetts Island seracs.—Thick layer of micaceous, chloritic, and sometimes gneiss-
oid schists, which lie on W. side of island, extending from Thomas Bay, on N.
side of island, to Nutter's Point, the extremity of SW. shore. A series of schists,
qtzites and sss.; no lIss. Consists of contorted schist, aren, and argill., with
frequent bed of qtzite, a material often assuming a gneissoid aspect with the
associated injections of igneous rocks. Thickness not less than 2,000 ft. and
may be twice as much. Rocks lie low in Paleozoic. It may be found that a por-
tion or whole of Bartlett's Island series is to be placed with that found about
Bar Harbor [which he named Bar Harbor series].

F. W. Toppan, 1932 (Geol. of Maine, Dopt. Geol. Union Coll., Schenectady, P- 48).
BarHetPs Isiawd series is Camb, or possibly pre-Camb.
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On 1933 geol. map of Maine, by A. Keith, the rocks of Bartlett Island are
mapped as pre-Camb. gneisses and schists, Sil. or Dev. igneous rocks, and
Carbf. granite.

Named for development on Bartlett Island, off W. coast of Mount Desert
Island.

Barton group. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania.
J. J. Stevenson, 1877 (2d Pa. Geol. Surv. Rept. K,, p. 67). Bartow group.—Includes
Morgantown ss. at top and Crinoidal or Green Fossiliferous Is. [Ames] at base.
This portion of section is so constant and shows such slight variation in general
character that it deserves to be especially distinguished.

Barton gneiss.
Pre-Cambrian: Northeastern New York (Essex County).

J. F. Kemp, 1898 (Am. Inst. Min. Engrs. Trans., vol. 27, p. 178, map and cross
sections). Rarton gneiss forms summit of Barton Hill; is darker than underlying
Orchard gneiss. Both occur near Port Henry [Essex Co.].

Barton beds.

Silurian: Ontario (Hamilton).

M. Y. Williams, 1914 (Canada Geol. Surv. Summ. Rept. 1913, pp. 179—-188). "Hartom
beds."—Thin to thick-bedded dol. with interbedded sh. (in part bituminous),
occurring in upper part of Lockport memb. of Niagara fm. Locally known in
vicinity of Hamilton, Ont., as "Barton beds." At Ancaster about 10 ft. thick,
and rest on 15 ft. of chert beds, which in turn rest on Gasport Is. memb. of the
Lockport. [Derivation of name not stated ]

M. Y. Williams, 1919 (Canada Geol. Surv. Mem. Ill, No. 91 geol. ser.). "Bartow
beds."—The 80 to 90 ft. of the Lockport overlying the chert beds and underlying
Guelph dol. in vicinity of Hamilton are decidedly argill. and contain sh. beds at
some horizons. Spencer and Grant called these beds "Barton beds," after the
name of township in which Hamilton is situated. The name "Barton" has
never been recognized to any extent in geological literature as it was preoccupied
in Tertiary of England; it has, however, considerable local significance. As will
be seen later, the upper 35 ft. of "Barton beds" belong to Erasmosa dol. [Name
applied in this rept. to upper 12 to 50 ft. of Lockport dol., exclusive of Guelph.]
The lower part is well defined by its argill. character from Mount Albion to
Ancaster.

Barton sandstone. (In Conemaugh formation.)

Pennsylvanian: Western Maryland (Allegany and Garrett Counties).

C. K. Swartz, W. A. Price, and II. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30,
p- 573). Barton ss.—Underlies Barton rider coal and overlies Barton coal; all
included in Conemaugh fm.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), applied Bartow ss. to sss. both
overlying and underlying Barton rider coal, but on p. 65 he stated: "A thick
ss. is found locally over the Barton coal at Barton and elsewhere which is
named the Barton ss. from its position." On p. 114 he showed 30 ft. of Bartow
ss. and s7t. underlying Wellersburg Is. and Hre clay and overlying Barton
rider coal in Castleman Basin.

Barton limestone. (In Conemaugh formation.)
Pennsylvanian: Western Maryland (Allegany and Garrett Counties).
C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30,
p. 573). Bartow Is—Underlies Barton coal and overlies Upper Grafton ss.; all
included in Conemaugh fm.
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 115), gave thickness of Bartow Is.
in Castleman Basin as 5 ft. and in Georges Creck Basin as 1 ft.

Barton red shale. (In Conemaugh formation.)
Pennsylvanian: Western Maryland.
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 65). Bartow red sh.—Red sh.
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Barton clay. (In Conemaugh formation.)
Pennsylvanian: Central eastern Ohio (Jefferson County).
R. E. Lamborn, 1930 (Ohio Geol. Surv. Bull. 35, pp. 137-138). Barton cZa?, 3' 2"
thick, underlies Barton coal, which in Jefferson Co. is represented by 2 in. of
black carbonaceous clay.

Named for association with Barton coal.

fBarton Creek limestone.
Lower Cretaceous (Comanche series) : Central Texas (Travis County).
R. T. Hill and R. A. F. Penrose. Jr.. 1889 (Am. Jour. Sei, 3d, vol. 38, p. 470).
Barto% or CapH/ta Zs—Estimated thickness 1,000 ft. Exposed on Barton
Creek [near Austin] above the ford, also in high bluffs of the Colorado at and
opposite Johnson's quarry; also in W. bluff of Mount Bonnel. Included in
Comanche series.

Same as Edwards Is., later name but affording better type loc.

Barton Creek limestone. (In Millsap Lake formation.)

Pennsylvanian: Central northern Texas (Palo Pinto County).

F. B. Plummer, 1929 (Tex. Bur. Econ. Geol.,, geol. map of Palo Pinto Co.). Barton
Cree& Zs.,, in lower part of Mineral Wells fm., lies lower in section than Santo Is.

E. II. Seilards. 1933 (Univ. Tex. Bull. 3232, p. 106). BarZlo% Cree& Zs. of
Garner fm. is preoccupied by Barton Creek Is. of Cret. of Tex. and is discarded.
[It is listed as basal memb. of Garner fm., the name JfwzeraZ WeZZs fm. being
restricted to upper part of the original Mineral Wells fm. Does not say what
name replaces it.]

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. ,Bull. 3534), do not refer
to this name under their description of geol. of Palo Pinto Co., nor on map of
that Co., but under description of "Underground water" of Palo Pinto Co., they
state (p. 162) that their newly proposed B%c& CreeR ss. lies in interval btw.
Brannon Bridge and Barton Creek Is. members of AUZZsop La&e fm., which
underlies Garner fm.

basement complex.

"Basement complex" and "Bedrock complex" are descriptive terms that
have been rather loosely applied in the literature to the basement
rocks of a region, regardless of whether they are or are not of complex
structure.

Bashi formation. (In Wilcox group.)

Eocene (lower) : Southern Alabama and southeastern Mississippi.

A. Heilprin, 1882 (Thila. Acad. Nat. Sei. Proc, for 1881, pp. 158-159). [See quota-
tion under

E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 43-47). Wood's
BZtl’4f or Bas?i4 series.—Consists of (descending) : (1) Wood's Bluff or Bashi
marl, 15 to 30 ft. thick; (2) 25 ft. of gray sandy clays containing toward
base 4 or 5 thin seams of lignite; (3) 35 to 40 ft. of yellowish cross-bedded
sands; and (4) lignite bed 2 ft. thick. Underlies Hatchetigbee series and over-
lies Bell's Landing series [Tuscahoma sand of modern nomenclature].

Is next to youngest fm. of Wilcox group in Ala., and contains deposits
of both marine and nonmarine origin. Extends a short distance into
Miss. Is believed to occupy a position btw. Grenada fm. and Holly
Springs sand, but occurs 80 mi. SE. of the outcrops of those fms.

Named for exposures on Bashi Creek, Clarke Co., Ala., especially nt

Wood's Bluff, Tombigbee River, just below mouth of Bashi Creek.

1'Bashi marl.
Eocene (lower) : Southwestern Alabama.
E. A. Smith, 1887 (U. S. G. S. Bull. 43, pp. 39, 43-46, 69).
B(M7t4 marZ—Marl, with marine fossils and much greensand, 15-3 - brown
forming top memb. of Wood's Bluff or Bashi series. Overlain by purp
sandy clays forming basal part of Hatchetigbee series.
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Conflicts with Bashi fm., of which it is top memb.
Named for exposures on Bashi Creek, Clarke Co.

tBasic claystone. (In Claiborne group.)

Eocene (middle) : Southeastern Mississippi.

E. N. Lowe, 1919 (Miss. Geol. Surv. Bull. 14, pp. 74-75). Basic claystone.—
Marine beds, consisting of (descending) : (1) White qtzite, 20 ft. (to W. these
beds characterize the claystone and pass into soft ss.) ; (2) yellowish white clay-
stone, 100 ft.; (3) semi-indurated grayish glauconitic sand, 10 ft. A phase of
Tallahatta fm. Rests conformably on Winona sand phase of Tallahatta fm.

Is a facies of Tallahatta fm. for which a geographic name is considered
unnecessary. The true Winona sand has been proved, by later work
of C. W. Cooke, to be a memb. of Lisbon fm.

Named for exposures at Basic City, Clarke Co.

Basin shale.

Upper Cretaceous: Northern Wyoming (Basin and Greybull oil fields).

F. F. Hintze, 1915 (Wyo. State Geol. Bull. 10, on Basin and Greybull oil and
gas heids, Bighorn Co., Wyo., pp. 17, 24-29). Basin. sA—Marine shales, dark
colored, containing calc, concretions and many Niobrara fossils in upper half.
The large brown sandy concretions at base are highly fossiliferous. There is at
base a persistent cgl. 2 ft. thick. Thickness of fm. 900-1,000 ft. Rests discon,
(erosion) on Torchlight ss. memb. of Benton, and underlies Pierre sh., which
is overlain by Eagle ss. [Parkman ss.J. [In Wyo. State Geol. Bull. 11, 1915,
on Little Buffalo Basin, Hintze gave thickness as 1,200 to 1,250 ft.]

As above dehned, this unit includes Carlile and Niobrara shales of present
nomenclature, the overlying so-called Pierre sh. of Hintze being the

Steele sh. of current nomenclature.

Bas Obispo formation.
Eocene or older: Panama Canal zone.
D. F. McDonald, 1913 (Geol. Soc. Am. Bull., vol. 24, p. 708).

Basque formation.
Jurassic: British Columbia.
C. H. Crickmay, 1930 (Calif. Univ. Pub., Dept. Geol. Sei. Bull., vol. 19, No. 2, p. 33).

Bass limestone. (Of Unkar group.)
Pre-Cambrian: Northern Arizona (Grand Canyon).
L. F. Noble, 1914 (U. S. G. S. Bull. 549). Bass Is—White crystalline Is. alternat-
ing with beds of argill. and calc, red sh. containing sun cracks. Thickness 335
ft. Cut by a thick sill of intrusive diabase. Conformably underlies Hakatai sh.
and conformably overlies Hotauta cgl, all of which belong to Unkar group.
Named for Bass Canyon, where typically exposed.

Bassand member (of Bearpaw shale).
Upper Cretaceous: Alberta.
L. S. Russell, 1932 (Roy. Soc. Canada Trans., 3d ser., voi. 26, sec. 4, p. 126).

Bassendorf shale.

Oligocene (?) : Southwestern Oregon (Coos Bay district).

II. G. Schenck, 1927 (Calif. Univ. Pub., Dept. Geol. Sei. Bull, vol. 16, No. 12,
pp. 454, 457, 459). Bassendorf all.—Sh., characterized in part by presence of
diatoms and foramlnifera. Estimated thickness 1,900 ft. Rests on Coaledo fin.
as here restricted, and is overlain by Tunnel Point ss. No angular uncon. btw.
Bassendorf sh. and Coaledo fm. could be established with certainty. Typical
exposure at Bassendorf Beach, shown on U. S. Coast and Geodetic Survey chart
No. 5984, in sec. 3, T. 26 S., R. 14 W. Contains microfossils and a few mollusks.
Assigned to lower Olig.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES

H. G. Schenck, 1928 (Calif. Univ. Pub., Dept. Geol. Sei. Bull., vol. 18, p. 16).
There is some indication that an angular uneon. may exist btw. Bassendorf sh.
and underlying Coaledo fm.

H. G. Schenck and R. M. Kleinpell, 1935 (Pan-Am. Geol.. vol. 64, No. 1, p. 76).
Microfossils and strat, relations suggest Bassendorf and Keasey shales are late Eo.

Bassick agglomerate.

Tertiary: Central southern Colorado (Custer County).

W. Cross, 1896 (U. S. G. S. 17th Ann. Rept., pt. 2, p. 307). .BessicA ,,pp;.—Vol-
canic aggl., 1,400+ ft. thick, composing Bassick Hill and greater part of Mount
Tyndall. The rock that is predominant among the fragments of the aggl. is an
andesite closely allied to both Rosita and Bunker types. Seems likely to be last of
sequence of igneous rocks of Silver Cliff-Rosita Hills region.

tBassimenan Lake granite,
Pre-Cambrian (Laurentian) : Northeastern Minnesota (Vermilion district).
N. H. Winchell, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 4). Bosswienaa
Laite or Basswood yrantte is same as Saganaga granite. Well exposed on islands
and along S. shores of Bassimenan Lake.
U. S. Geographic Board gives Basswood (not BasswnenoB) as correct name
of the lake.

Bass Islands dolomite.
Silurian (Cayugan) : Southeastern Michigan, northern Ohio, and western
Ontario.

A. C. Lane, C. S. Prosser, W. H. Sherzer, and A. W. Grabau, 1909 (Geol. Soc. Am.
Bull,, vol. 19, p. 554). Bass Islands' series or Lower Mowroe.—Named for group
of islands in western Lake Erie. Discon, underlies Sylvania ss. Overlies Salina.
Includes (descending) : Raisin River dol., 200+ ft. ; Put-in-Bay dolomites, 1001- ft- !
Greendeld dol., 100+ft.; and Tymochtee shales and Iss. of Ohio, 100+ft., which
may represent in part one or more members recognized elsewhere. [See under
Tpmochtee sh |

Type loc. of Greenfield dol. is in SW. Ohio.

Bass Mountain diabase.
Mississippian: Northern California (Redding quadrangle).

J. S. Diller, 1906 (U. S. G. S. Redding folio, No. 138). Bass Mountain diabase.—
Nonporphyritic, dark, somewhat greenish, compact lava, occasionally vesicular and
more frequently fragmental. Is contemp. and partly interbedded with upper part
of Bragdon fm. Named for fact it forms southern slope of Bass Mtn.

1'Basswood granite.

Pre-Cambrian (Laurentian) : Northeastern Minnesota (Vermilion district).

A. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. 16th Ann. Rept.). Basswood yram'te
occupies all the Minn, shores of Basswood Lake except SW. shore of Arm 1.

N. H. Winchell, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 4). Basswood
praatte intrudes Lower Keewatin and is of same age as Saganaga granite.

C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, p. 128). The pranite
of Basswood LaAe is same as granite locally known as "Saganaga Lake granite.'

The U. S. Geol. Survey uses prawite o/ Basswood Laite, in a geographic
sense.

Basswood Creek formation.
Ordovician : Quebec.
T. II. Clark, 1934 (Geol. Soc. Am. Bull., vol. 45, No. 1, p. 6).

Bastard limestone.
A term applied in some early N. Y. and Pa. repts to a Is. in Helderberg
group, because of its impure or siliceous character.

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G7, pp. 97-98). Bastard
gray impure mag. Is. 10 to 25 ft. thick. Overlies Bossardville Is. (basal pa
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Lower HeMerberg) and underlies Stormvine Is. "Seems to represent Stormville
cement bed as well as Decker's Ferry group of Pike and Monroe Counties."

Bastion schist.
Tre-Cambrian: British Columbia.
R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 124) and 1914 (Canada
Geol. Surv. Summ. Rept. 1912, p. 158). Bastion scMsts, prc Beltian, B. C. In-
cluded in Shuswap series.

Batavia moraine.
Pleistocene (Wisconsin stage) : Western New York. Named for Batavia.
See U. S. G. S. Mon. 41, pp. 688-690.

Batchawana series.

Pre-Cambrian : Western Ontario.

E. S. Moore, 1926 (Ont. Dept. Mines 34th Ann. Rept., pt. 4, p. 9; and 35th Ann. Rept.,
pt. 2, p. 59) and 1929 (Geol. Soc. Am. Buil.,, vol. 40, p. 552). Occurs in upper
waters of Batchawana River, in Mississagi Forest Reserve, 75+ mi. N. of Sauit
Sainte Marie, Ont.

Bates Hole formation.

This name is listed in U. S. G. S. Bull. 191, but the reference cited (J. H.
Smith, Jour. Geol., vol. 8, p. 456, 1900) does not use the term. Under
heading "Eocene of Bates Hole, Wyo.," Smith stated : In valley of Bates
Creek, Natron [a] Co., Wyo., fossiliferous Eocene beds occur, which have
been but recently recognized, and no published account of them is known
to writer.

Batesville sandstone.
Mississippian: Northern Arkansas and northeastern Oklahoma.

J. C. Branncr and F. W. Simonds, 1891 (Ark. Geol. Surv. Ann. Rept. 1888,
vol 4, pp. xiii, 26, 49-53). [According to p. xiii the fm. was named by Branner;
the description is by Simonds.] BatesriMe ss.—In Washington Co., Ark., consists
of coarse ss., gray to brown, 10 to 60 ft. thick, in some places more or less
massive but usually forms beds 1 to 4 ft. thick. Either immediately underlies
Archimedes [Pitkin] Is. or is separated from it by Marshall sh. Overlies
Fayetteville sh. [The ss. above described in Washington Co. is now known not
to be the Batesville but the Wedington ss. memb. of Fayetteville sh.]

R. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 1, pp. 113,
139-140). BatewiRe ss. at Batesville consists of brown or buff-colored, fine
grained ss., generally soft, though sometimes hard; splits easily along bedding
lines. Contains lenticular beds of sh. Thickness 20 to nearly 200 ft. Overlies
Fayetteville [really Moorefield] sh. and underlies Genevieve or Boston group.

See under FuyetteptMe sit. for explanation of erroneous correlations in
above definitions. The true Batesville ss. is of Chester age, and at
Batesville it overlies Moorefield sh., or in its absence Boone Is.; and
to W. it underlies true Fayetteville sh.

Named for Batesville, Independence Co., Ark.

t Batesville ash bed.

Upper Ordovician (Richmond) : Northeastern Arkansas (Batesville dis-
trict).

J. F. Williams, 1891 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 2, pp. 373-375).
Bate-sniWe as7? hed as described by Dr. R. A. F. Penrose, Jr., consists of compact,
bluish green, earthy rock, 6 to 15 inches thick, containing small siliceous
nodules, % to | inch diam., and small crystals of iron pyrites. The material
is softly calc, and weathers into a brown or buff-colored mass much softer
than original rock. Overlies residual clay derived from decomposition of St.
Clair Is. [not St. Clair Is. of present usage but an older fm.] and underlies
Boone chert [Miss ].
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H. D. Miser (personal communication August 1933) states that this unit
is not an ash bed but a bed in Cason sh., and that it is not a useful
geologic name. It is also preoccupied.

Named for Batesville, Independence Co.

Bath sandstone sub-member (of Pony Spring siltstone member).

Permian: Central Colorado (Park and Chaffee Counties).

D. B. Gould, 1935 (A. A. P. G. Bull, vol. 19, No. 7, pp. 973, 990, 995, 1,000).
Batli ss. swA-memt. of Pony Bpriny siltstone tmemb. of Ituroon f<n—Arkosic,
greenish-gray, micaceous ss., with chloritic cement. Strata range from a few
tenths of a foot to 8 ft. thick, and may alternate with thin layers of greenish
gray to reddish-gray siltstone. Ripple marks common ; many layers cross-laminated.
Plant fossils abundant at some horizons near base. Rests conformably on Chubb
siltstone memb. Assigned to Perm. Forms prominent ridge that separates the
Platte and Arkansas drainage for several mi. NW. of summit of Trout Creek
Pass, where is abandoned town of Bath.

Bath-Reef series.
Quaternary : West Indies.
J. W. W. Spencer, 1902 (London Geol. Soc. Quart. Jour., vol. 58, p. 361).

Bathurst formation.
Carboniferous : New Brunswick.
G. A. Young, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 220).

Battery formation.

Pleistocene: Northwestern California (Del Norte County).

J. H. Maxson, 1933 (Calif. Jour. Mines and Geol., vol. 29, Nos. 1 and 2, p. 136
and map). Battery fat—A thin marine terrace capping of unconsolidated sands
exposed over S. part of Crescent City platform. A fossiliferous lens contains
a small fauna whose general aspect is that of upper San Pedro.

Battie quartzite.

Cambrian (?) : Central southern Maine (Knox County).

G. 0. Smith, E. S. Bastin, and C. W. Brown, 1907 (U. S. G. S. Penobscot Bay
folio, No. 149, p. 3). Battie ytaite.—Massive buff qtzite and clean, buff-colored
qtzite cgl. of very striking appearance. The qtzite cgl. makes up Mount Battie.
Thickness 400 to 500 ft. Overlies Islesboro fm. and conformably underlies Penob
scot fm. Assigned to Camb. (?). Named for development on Mount Battie, a
small mtn on mainland N. of Camden, Knox Co., in Rockland quad.

On 1933 geol. map of Maine, by A. Keith, these rocks are included in
the Ord. and Camb, block.

Battle Creek moraine.
Pleistocene (Wisconsin stage) : Southern Michigan. Named for Battle
Creek. See back of 1918 ed. of U. S. G. S. Camp Custer topog. map ; also
Mich. Acad. Sei. Ann. Rept., pp. 53-54, 1918.

Battleground schist.

Pre-Cambrian : Southern North Carolina and northwestern South Carolina.

A. Keith and D. B. Sterrett, 1931 (U. S. G. S. Gaffney-Kings Mtn folio, No. 222).
Battleground seMst.—Chiefly white, gray, bluish, bluish black, and mottled white
and bluish sericite schists, with, at top, a manganese schist memb. nearly 300 ft.
thick; several very persistent beds of cgl. are present. Thickness 1,000 to possibly
2,500 ft. Uncon. underlies Kings Mtn qtzite and uncon. overlies Archean rocks.
Assigned to Algonkian.

Named for exposures on Kings Mtn Battleground, York Co., S. C.

Baucari division.
A term applied by E. T. Dumble (Am. Inst. Min. Engrs. Trans., vol. 29, 190 ,
and vol. 31, 1902) to a great thickness of late Tert, lake deposits in

Sonora, Mexico, and Cochise Co., SE. Ariz.
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Bautista beds.
Pleistocene: Southern California (San Jacinto quadrangle).

C. Frick, 1921 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 12, pp. 283-288). Bautista
Ms occur in Bautista Badlands or Bautista Creek area. They have yielded
Pleist. vertebrate fossils, and were evidently accumulated in part in a playalike
lake, as a series of due, worked-over fangls. and clays derived from low highlands
of immediate N. and B.

D. M. Fraser, 1931 (Min. in Calif,, vol. 27, No. 4, pp. 504-516, 536-537). Baatista
heds are 1,500 or 2,000 ft. thick, and cover area of 25 sq. mi. Contain Pleist.
vertebrates.

Baxter shale.

Upper Cretaceous: Southwestern Wyoming (Sweetwater County).

A. It. Schultz, 1920 (U. S. G. S. Bull. 702). Bazter sA—Black and drab shales, very
soft and friable; shaly sss. and aren. sh,, in places highly gypsiferous. Greater
part of fm. is sh. Thickness undet. ; 1,000 ft. exposed in Baxter Basin, but base
not seen. Underlies Blair fm. Contains fossils of Montana age. Named for
exposures in vicinity of Baxter.

J. D. Sears, 1926 (U. S. G. S. Bull. 781, pp. 16, 19, map). Between Frontier and
Blair fms. in Baxter Basin is 3,350 to 3,600 ft. of homogeneous gray and drab
sh.,, in part of Colorado and in part of Montana age. Only upper part of
this sh. is exposed. Schultz gave name Baxter =sA. to this part, but in present
rept the name is extended to include the whole body. It includes numerous
zones of calc, concretions and soft thin-bedded ss. Thickness in Rock Springs
uplift 3,350 to 3,600 ft. A ss. 850+ ft. below top of fm. is called "marker bed"
and is believed to mark base of Montana part of Baxter sh.

Baxters Brook formation.
Ordovician: Nova Scotia.
M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 241).

Bayard formation.
Pennsylvanian : Northeastern West Virginia and western Maryland.

N. H. Darton and J. A. Taff, 1896 (U. S. G. S. Piedmont folio, No. 28). Bayard fm.—
A lower ss. 196 ft. thick ; a middle div. of shaly ss., sh., coal, and thin Is. 200
ft. thick; and an upper ss., which is a beach deposit. Thickness 400 to 475 ft.
Underlies Fairfax fm. and overlies Savage fm. Exposed all around Bayard, Grant
Co., W. Va.

Corresponds to lower part of Conemaugli fm.
Bayard sand.

A subsurface sand, of Upper Dev. (Chemung or Catskill) age and 3 to 30
ft. thick, lying 2,388 to 2,464 ft. below Pittsburgh coal in eastern Greene
Co., Pa. The name is also used by drillers in W. Va. Named for Thomas
Bayard farm, Whiteley Twp, Greene Co. Also called Sixth sand. Lies
lower than McDonald sand and higher than Elizabeth sand. Two lower
sands are called (descending) Bayard SYray sawd and Bayard <8tray
“ray sand.

Bay City lime.

A name originally applied by miners to a zone of Is. eg], at or near base
of Dolores fm. in LaPlata dist., SW. Colo., but now applied by them
to almost any limy beds in that dist., except the so-called "La Plata
Is." forming basal bed of Morrison fm. Named for Bay City mine, on
La Plata Creek.

Bay City moraine.

Pleistocene (Wisconsin stage) : Eastern Michigan (The Thumb). Shown
on moraine map (pl. 32) in U. S. G. S. Mon. 53. Named for Bay
City.
151627°—38----- 9
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Bay de Noe member (of Stonington beds).
Upper Ordovician (Richmond) : Northern Michigan (Delta County).

R. C. Hussey, 1926 (Mich. Univ. Mus. Geol. Contr., vol. 2, No. &, pp. 113—150).
Ray de Noe memb.—Basal memb. of Stonington beds of Upper Ord. Richmond fm.
Basal part of memb. is massive-bedded, argill. is.; upper or main part consists
of argill. Is. in alternate, comparatively thin, hard and soft layers. Grayish
brown to dark brown. Thickness about 38 ft. Rests discon, on Bill's Creek beds
and is conformably overlain by Ogontz memb. of Stonington beds. Chief ex-
posure along E. shore of Little Bay de Noc, from 1% mi. N. of Stratton's farm
northward, and also S. to Stonington P. O.

Baytfield group.

Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Douglas
and Bayfield Counties).

F. T. Thwaites, 1912 (Wis. Geol. Nat. Hist. Surv. Bull. 25, p. 25). Ray”“eM as.
group.—Chiefly quartz sss. Formerly called Western LaAe Superior ss. but
correlation with Lake Superior ss. of Mich, doubtful. No fossils. Largely or
wholly nonmarine. Thickness 4,300 ft. Included in upper Keweenawan. Divided
into (descending) Chequamegon ss., Devils Island ss., and Orienta ss. Rests con-
formably on Oronto group. [As mapped covers a large part of Bayfield Co.]

C. K. Leith, 1935 (U. S. G. S. P. P. 184). Recent work by G. I. Atwater* and G. M.
Clement in NW. Wis. and NE. Minn, has established presence of a great structural
discordance and erosional uncon. btw. lowest Upper Camb. ss. and uppermost
Keweenawan Bayfield group.

Bayfield gravel.
Tertiary? (Pliocene?) : Southwestern Colorado.

W. W. Atwood and K. F. Mather, 1932 (U. S. G. S. P. P. 166). Ray/ieW prune!.—
Pebbles and boulders scattered over the surface at high levels within San Juan
Mtn range or on crests of foothills. Lie at altitude of 8,000 to 13,000+ ft., but
always near the summit leveis. Composed chiefly of pebbles less than 5 inches
diam. Thickness 0 to 200+ ft. Contemp. with Los Pinos and Bridgetimber
gravels. Named for occurrence on several hills a few mi. N. of Bayfield, La
Plata Co.

Bayhorse dolomite.
Cambrian (?) : Southern central Idaho (Custer County).

C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth). Ruyhorse
do!.—Generally massive, thick-bedded dol., in part oolitic. Thickness 1,000+ ft.
Assigned to Camb.(?). May possibly be Algonkian. Underlies (uncon.?) Rams-
horn sh. and overlies (uncon.?) Garden Creek phyllite. Named for town and
creek in Custer Co.

C. P. Ross, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 941, etc.). Rayhorse do!.—Chiefiy
thick-bedded dol. Most of beds light creamy gray when fresh, but weather readily
to rusty buff; many are crowded with small nearly black, oval chert masses.
Exceptionally the dol. is nearly black and studded with slightly larger white
bodies, each consisting of a single crystalline grain of dol.. commonly with rim
of fine-grained carbonate, at least in part calcite. Locally beds of chert, qtzite,
and cgl. or breccia, and some lenses, especially near top, are argill. Max. thick-
ness fully 1,000 ft. Underlies Ramshorn si. and overlies Garden Creek phyllite.
Crops out at intervals along crest and E. flank of anticline that extends diagonally
across NW. part of Bayhorse quad. Best exposed near town of Bayhorse. No
fossils.

Bayloran series.

A term introduced by C. [R.] Keyes (Pan-Am. Geol., vol. 57, pp. 337, 350-
355, 1932) to replace Clear For/c yroap of north central Tex., because "pre-
occupied by Broadhead, many years previously, for a coal measures
section in west-central Mo." Named for Baylor Co., Tex., "through which
the Clear Fork of Brazos River Hows." [The Clear Fork group of
Broadhead is a part of Cherokee sh. of Kans.]
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Bayne series. (In Puget group.)

Eocene: Western Washington (Puget Sound region).

G. W. Evans, 1912 (Wash. Geol. Surv. Bull. 3, pp. 42-49). Bayce series.—Basal
div. of Puget fm. in King Co. Consists of sss. and shales, with far greater
percentage of sh. than in overlying Franklin series. Some coal and bony beds.
Named for town in King* Co.

C. E. Weaver, 1916 (Wash. Geol. Surv. Bull. 13). Rapwe wtewtb. (of Eocene of
Green River Canyon, western Wash.).—Predominantly shales, with subordinate
amounts of ss., shaly ss., and carbonaceous beds. Thickness 3,000 ft. Underlies
Franklin memb.

Bayou Chicot limestone.

Upper Cretaceous (?) : Southwestern Louisiana.

G. D. Harris and A. C. Veatch, 1899 (La. Geol. Surv., pt. 5, Rept. for 1899, p. 61).
Rapoa Chicot %s—On average is of much darker color than Winnfield Is., but
some fragments show tendency to white and blue banded structure so characteristic
of Winnfield layers. Assigned to Ripley stage of Upper Cret. Outcrops about 8 mi.
SW. of Bayou Chicot P. O., Evangeline Co.

D. C. Barton, 1936 (letter dated Dec. 23). Bayou Chicot Is. of Harris and Veatch,
1899, is cap rock Is. of Pine Prairie salt dome.

fBayou Pierre phase.

Miocene (?) and later(?) : Southwestern Mississippi.

L. C. Johnson, 1893 (Sei.,, vol. 21, pp. 90-91). The qtzitic phase of Grand Gulf
Miocene, being only a phase of the next or Fort Adams or Ellisville phase roughly
estimated. Extends from NW. corner of the fm. on Big Black River, to a curved
line drawn across from Rodney to Pelatchie. It is most largely developed on
Bayou Pierre and Cole's Creek. For convenience it may be called "Bayou Pierre
phase." [All localities mentioned are in SW. Miss.]

Includes Catahoula ss. and possibly in places younger rocks. (See L. W.

Stephenson, U. S. G. S. W. S. P. 576, pl. 2, 1928.)

Bayport limestone.

Mississippian: Michigan (Lower Peninsula).

A. C. Lane, 1899 (U. S. G. S. W. S. P. 30, p. 81), mentioned Rappor* 7. as having
"strongest possible resemblance to Grawd Rapids is. in character and in fossils, and
both are intimately associated with and underlain by sss."

A. C. Lane, 1900 (Mich. Geol. Surv. vol. 7, pt. 2, btw. pp. | and 30). Mairviiie or
Rapport is.—Sandy yellow Iss., cross-bedded white ss., a little dol. Thickness 20
to 50+ ft. Top fm. of Grand Rapids group or series. Overlies Michigan series
[fm.]. At bottom of Coal Measures is a ss. separated off by Winchell under name
of Panna ss. I believe Bayport Is. in its sandy phase is Parma ss. [Later repts
by Lane and others treat Parma ss. as younger than Bayport Is., and of Pottsville
age. JfaawiRe is. is an Ohio fm.]

Named for outcrops at Bayport, Huron Co., where it is quarried.

Bayport chert.

F. Dustin, in a paper (entitled "A study of the Bayport chert") describing
Indian artifacts of Mich., described the chert from which the implements
were made, and stated that it occurs "in the Is. most prominently ex-
posed near Bayport, Huron Co. which is type loc. of Bayport Is. of
geologic literature.

Bays sandstone.

Ordovician: Northeastern Tennessee and southwestern Virginia.

A. Keith, 1895 (U. S. G. S. Knoxville folio, No. 16, p. 4). Raps ss.—Red calc, and
argill. ss.; changes in composition very slight. In Knoxville area the lime be-
comes more important than in other areas, and the rock is often an impure Is.
Near Montvale feldspathic grains appear in the rock, and not far toward SW. they
are an important element. The red color, however, is marked and persistent.
Thickness 300 to 1,100 ft. Overlies Sevier sh. and underlies Clinch ss. Named for
Bays Mtns, Hawkins and Greene Counties, Tenn.
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Foregoing is deBnition as originally prepared by Mr. Keith, author of name.
Mr. Keith's name was accepted by M. R. Campbell, who used it on a map
of SW. Va. published in 1894 (Geol. Soc. Am. Bull., vol. 5, pl. 4), where
the fm. was called Bays (Red Medina) M., and was shown as overlying
Sevier sh. and underlying Clinch ss. (the name Clinch being here re-
stricted to upper light-colored ss. of Safford's Clinch Mtn ss). The
name was also used by Campbell in Estillville folio (No. 12), published
in 1894. As dehned in latter folio (which includes extreme N. end of
Bays Mtn) the fm. consists of red ss. or sandy sh. 140' to 350" ft. thick,
overlying Sevier sh. and underlying Clinch ss. In type area (described
by Keith in Greeneville folio, No. 118, published in 1905) the fm. is
everywhere an argill and calc. ss.; shows little change in appearance
from place to place; color always red or brown; layers usually massive,
but in some places thin and shaly ; thickness 50 to 400 ft. ; usually sharply
separated from overlying Clinch ss., but in SW. end of Bays Mtn is more
or less interbedded with the Clinch.

The Bays ss. was named "for its exposures in the Bays Mtns of Hawkins
and Greene Counties, Tenn." (Morristown and Greeneville quads.). The
geographic feature known as Bays Mtn extends from NW. part of Knox-
ville quad., across SE. corner of Maynardville quad., thence NE. across
Morristown quad., the NW. corner of Greeneville quad., and SE. corner of
Estillville quad. In Bays Mtn of all these quads, a fm. described as under-
lying Clinch ss. and overlying Sevier sh. was mapped as Bays as. in early
repts of U. S. Geol. Survey. But according to E. O. Ulrich and C. Butts
the fm. thus mapped is not of same age in all of these areas, the Bays ss.
of Estillville quad, being Juniata fm., of Upper Ord. (Richmond) age,
while the Bays ss. SE. of Knoxville and at Bull Gap, in Morristown quad.,
is of Lowville age, a characteristic Lowville fossil (Tetradwm ceiMogttm)
having been found there at hase of the rocks mapped as Bays ss.

Bays limestone.
In some areas the Bays ss. becomes so calc, that it is called Bays Is.

Bayview granodiorite.
Probably Cretaceous or Jurassic: Pend Oreille district, northern Idaho.
J. L. Gillson, 1927 (Jour. Geol, vol. 35, No. 1). Light-gray even-grained rock,
speckled with very abundant biotite and hornblende crystals.

Named for exposures around Bayview, Kootenai Co.

Bay View Avenue sand.

Upper Cretaceous: Southeastern New Jersey.

J. K. Prather, 1905 (Am. Geol., vol. 36, pp. 171, 172. 175). Bay View Ave. .sand—
Is a sand, although at first sight appears to be compact clay. Sometimes found
as one bed, or may be made up of a number of small beds or lenses of local extent
and 2 to 8 ft. thick. Color white to yellow, salmon, brown, orange, and red.
Thickness 0 to 35 ft. Is probably upper part of Hazlet sand of Clark. Part of
it may correspond to Wenonah sand of N. J. Survey, although on account of local
variation it does not seem to fit this so well, and is therefore given a local name.
Extends from Bay View Ave. Station near Atlantic Highlands some 800 ft. in
direction of Hiltons.

Bay View Avenue lenses.
Upper Cretaceous: Southeastern New Jersey.

J. K. Prather, 1905 (Am. Geol., vol. 36, pp. 171, 172). Bay View Ave. lenses, Nos. I,
3, 4, and 5. Lenses 4 and 5 are included as part of Bay View Ave. sand, and Nos.
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1 and 3 as part of Mount Laurel sand. Lens No. 1 is 4 ft. thick and 120 ft. long;
No. 3 is 4'5" thick and 120 ft. long; No. 4 is 2 ft. thick and 130 ft. long; No. 5 is
2 ft. thick and 70 ft. long.

fBazoo porphyry.
A name applied locally, in Leadville dist., Colo., to Lincoln porphyry
(Eocene). So called from its occurrence in Bazoo claim.

B. C. member.
Pre-Cambrian : British Columbia. s
G. Hanson, 1935 (Canada Dept. Mines, Geol. Surv., Bur. Econ. Geol. Mem. 181, p. 4).

B. C. member of BieA”eM fm. (lower fm. of Cariboo series), of Barkerville gold
.belt, Cariboo dist., B. C. [Apparently named for B. C. yein, on Cariboo claim.]

Beach formation.
Lower Ordovician: Newfoundland.
G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
Beoeb fm.—Sss. and shales, underlying Eastern Head fm. and overlying McGraw
bed. . Included in Bell Island series. [Derivation of name not stated.]

Beach Mountain paraniphibolite.
Pre-Cambrian: New York (eastern Adirondacks).
II. L. Alling, 1927 (Geol. Soc. Am. Bull., vol. 38, pp. 798-799).

Beacon Hill gravel.

Tertiary (Pliocene?) : New Jersey.

R. D. Salisbury, 1894 (N. J. Geol. Surv. Ann. Rept. 1893, pp. 47-57, 67-72). Beacon
HiW sand and pravel (also Beacon IGH fm.).—Oldest phase of the yellow gravel.
Consists of coarse gravel, also line-grained, and sand. Thickness 0 to 100 ft.
Uncon. underlies Pensauken fm. and uncon. overlies Cret. Well developed and
exposed on summit of Beacon Hill, 3 mi. S. of Matawan.

R. D. Salisbury, 1898 (N. J. Geol. Surv. Ann. Rept. State Geol. 1897, pp. 13-15),
restricted Pensauken fm. to upper part of Pensauken fm. as delined by him in 1894,
and introduced Bridpeton fm. for lower part. The fm. overlying Beacon Hill

II. B. Kiimmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 137), restricted
Beaeow HIM to upper or gravel memb. (coarse gravel, chiedy quartz and chert) of
the Beacon Hill of Salisbury, and applied Cobansey sand to lower memb. This is
present accepted definition of Beacon Bln praveL

Beadle Green granite.

Age (?) : Northeastern Vermont (Orange County).

C. H. Richardson and C. K. Cabeen, 1923 (Vt. State Geol. Rept. 1921-22),
stated that an intrusive .si/con'te that occurs on Crompton Hill in SW.
corner of Randolph Twp, Randolph quad., is locally known as Beadle
Green yranite.

Bead Mountain limestone member (of Belle Plains formation).
Permian: Central Texas (Colorado River region).

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 421, 426). Bead Mtn.
bed.—Largely dark-colored, hard, brittle, ' slightly shaly Is., alternating with
softer light-gray Is. Thickness 6 to 50 ft. Memb. of Albany div. Underlies bed
No. 12 (12 to 75 ft. of clay) and overlies Valera bed, which rests on Jagger Bend
bed.

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, map and section, pp.
12-13, 18, 21). [Cross section on map shows following downward succession:
Grape Creek Is., BeatZ /m., Valera sh., Jagger Bend Is. They also gave
detailed section of Wichita fm. in SW. Coleman Co. and stated :] It seems that
No. 5 of this section was regarded as base of Drake's Bead Mtn. beds, but there
are at least 2 Iss. and 2 sh. beds below it which might be included in the section.
Beginning with top of Jagger Bend beds, which is second fm. below this section,
the worm tubes and reefs set in along Colorado River, It seems probable that
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beds Nos. 5 to 36, inclusive, constitute Drake's Bead Mtn beds. They have a
thickness of 55 ft. 6 in., which is practicaiiy the thickness he ascribed to the fm.
The rocks from top of Jagger Bend beds to top of Bead Mtn beds form a striking
paleontological unit along Colorado River in SW. Coleman Co. and SW. Runnels Co.,
and probably should be included in a single fm. Through entire thickness of these
rocks the dominating fossils are worm remains. Worm tubes are characteristic
fossils of Bead Mtn fm, the oldest beds exposed in Runnels Co. The Bead Mtn fm.
is overlain by Grape Creek fm. [This would include bed No. 12 in Bead Mtn fm.]

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 195, 198). Bead
Jftn Is. is top inemb. of Belle Plains fm. (middle fm. of Wichita group). Overlies
Valera sh. memb. bf Belle Plains and underlies Grape Creek sh. and is. bed, the
basai memb. of overlying Clyde fm.

Named for Bead Mtn, Coleman Co.

Beady formation.

Cretaceous (?): British Columbia.

F. A. Kerr, 1926 (Canada Geol. Surv. Summ. Rept. 1925, pt. A, p. 94).
Beale diorite.

Jurassic (?): Vancouver Island.

C. H. Clapp and J. A. Allan, 1911 (Canada Geol. Surv. map 17A).

V. Dolmage, 1920 (Canada Geol. Surv. Summ. Rept. 1919, pt. B, p. 15).

Bean Canyon formation.

Bean Canyon series.
Probably Triassic and Jurassic: Southern California (Los Angeles and

Kern Counties).

E. C. Simpson, 1934 (Calif. Jour. Mines and Geol, vol. 30. No. 4, map and pp.
371-401). [Bean Canyon series on map; Bean Canyon /nt. in table.] Schists,
slates, qtzites, marble, crystalline is., mica schist, amphibole schist, and
andalusite-cordierite schist, meta-andesite and meta-dacite.  Thickness 5,000
ft.  [C'ry.staBbm is. of Bean Canyon series mapped separately.] Named for ex-
cellent section in Bean Canyon, in NW. corner of Elizabeth Lake quad. Though
a wider belt of schists is exposed in Bean Canyon than in the much larger
roof pendants in the granitic rocks to W. (Tehachapi Mtns), the latter contain
some 1,500 ft. of Is. compared with 200 ft. of it in Bean Canyon. No fossils.
Probably in part Triassic and possibly in part early Jurassic.

Bear Branch limestone member (of Olive Hill formation).
Lower Devonian (Helderbergian) : Western Tennessee.

C. O. Dunbar, 1918 (Am. Jour. Sei., 4th, vol. 46, p. 738). Bear Branch mernh.—
Massive Is. and oolitic hematite to N.; impure cherty Is. to S. Is more impure
than overlying Flat Gap memb., and is cross bedded. Thickness 0 to 45 ft.
Is middle memb. of Olive Hill fm., of Helderberg age. Overlies Ross Is. memb.
Named for exposure on Bear Branch, about 2 mi. SE. of Olive Hill, Hardin Co.,
where it forms low bluff showing 20 ft. of low-grade ore resembling Clinton ore.
Probably more or less=Pyburn Is. memb. of Olive Hill fm. at Pyburns Bluff, on
Tenn. River.

C. O. Dunbar, 1919. (See 1919 entry under Pyhnrn Is. memh.)

Bear Creel: shale. (In Clinton formation.)

Silurian: Central New York.

G. H. Chadwick, 1918 (Geol. Soe. Am. Bull., voi. 29, pp. 327-368). Bear Creel: sh.—
Fossiliferous sh. just beneath Furnaceville ore at old "Wolcott ore bed" on Bear
Creek (Black Creek of topographic map) [Wayne Co.]. If distinct from the
Martville[ss.], the Bear Creek sh. will lie above rather than below it. [Belongs
in lower part of Clinton fm.]

E. 0. Ulrich, 1923 (Md. Geol. Surv. Sil. vol., p. 191), placed Bear Creel: sh. above
Reynales Is. and below Sterling ore, and included Furnaceville sh. in Reynales Is.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 317, 324, 326), placed Bear Creels
sh. below Sterling Station ore and above Reynales Is., and included FurnacevBle ore
in the Reynales. She described Bear Creel, sb. in Rochester section as con-
sisting of 18 ft. of purple and olive shales with thin piates of fossiliferous is.
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J. T. Sanford, 1933 (Geol. Soc. Am. Bull., vol. 44, No. [, p. 194). The former
Bear Creclr of Genesee Gorge is designated Brewer Docie wenth. of tire RegmaKes,
as the fm. at Bear Creek is younger.

Bearian series.
A term applied by C. R. Keyes to the deposits underlying his Bentonian
series and overlying his Dakotan series.

Bear Mountain granite.

Pre-Cambrian(?): Central northern Colorado (Summit County).

II. B. Patton, 1909 (Colo. Geol. Surv. lst Rept., p. 128, map). Bear If/a granite.—
Gray medium-grained biotite granite. Closely resembles Santa Fe granite, but
is a biotite granite and not a biotite-muscovite granite. Occurs in more or less
isolated patches and dikes. Forms summit of Bear Mtn, Summit Co. Is in
contact with hornblende-gneiss series (pre-Camb.).

Bear Mountain formation.
Silurian : Mackenzie.
I3 M. Kindle, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 45).

Bear Mountain erosion surface.
Tertiary:  Northeastern Utah and southwestern Wyoming (Uinta
Mountains ).
W. H. Bradley, 1936 (U. S. G. S. P. P. 185). Older than Browns Park fm. and

probably late Mio. or early Plio. Named for fact one of its more conspicuous
remnants is the nearly level top of Bear Mtn, Utah.

Bear Passage granite.
Age(?) : Ontario (Rainy Lake district).
A. C. Lawson, 1913 (Canada Geol. Surv. Mem. 40, p. 99).

Bearpaw shale. (Of Montana group.)

Upper Cretaceous: Northern, eastern, and southern Montana and Elk
Basin region of central northern Wyoming; also southern Alberta.

J. B. Hatcher and T. W. Stanton, 1903 (Sei., n. s., vol. 18, pp. 211-212) and 1905
(U. S. G. S. Bull. 257). Bearpaw shales.—Dark clay sh., with many calc, con-
cretions. Of marine origin. Thickness 600 to 700 ft. Conformably overlies
Judith River beds. Well developed around N., E., and S. borders of Bearpaw
Mtns. Not yet determined whether Bearpaw includes equivalents of Fox Hills ss.
or is wholly of Pierre age.

T. W. Stanton, 1919 (U. S. G. S. P. P. 120, p. 167), correlated Bearpaw sh. with
upper part of Pierre sh. and lower part of Fox Hills ss.

In central Mont, the Bearpaw is overlain by Lennep ss. (of Fox Hills
age) and in NW. Mont, it is overlain by Horsethief ss. (also of Fox
Hills age).

Bear Pond schist.

Pre-Cambrian: Northern New York (Adirondacks).

H. L. Alling, 1918 (N. Y. State Mus. Bull. 199). Bear Pond scinst—A feldspar
quartz-graphite schist, included in Grenville -series. Is older than Beech Mtn
amphibolite and younger than Catamount schist. Thickness 30+ ft. Type loc.
is Bear Pond, Ticonderoga Twp, Essex Co.

Bear River formation.

Upper Cretaceous : Southern Wyoming.

F. V. Hayden, 1869 (U. S. Geol. Surv. Colo, and N. Mex., 3d Ann. Rept. Hayden
Surv., pp. 91, 92). I have named the group of coal strata that is exposed be-
neath the middle tert, beds by upheaval at Bear River City [Wyo.J, Evanston
[Wyo.], and Coalville [Utah], the Bear River proap. In cut just W. of Bear
River City the beds contain the greatest profusion of molluscan life 1 have ever
seen in tert, beds of West. There seems to be mingling of fresh and brackish
water fossils. Flora and fauna are distinct from those of any other fm.
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Inclined to regard the beds of lower tert. age. [Relations to Wasatch and other
fms. not explained.]

F. V. Hayden, 1870 (Am. Phil. Soc. Proc., vol. 11, pp. 420-425). Rear River growp
is composed of clay, Is., ss., marl, gypseous earth, bituminous and fossiliferous
sh. Is exposed in R. R. cuts about 1 mi. W. of Bear River. [Gives, detailed
section. ]

F. B. Meek, 1873 (U. S. Geol. and Geog. Surv. Terr. 6th Ann. Rept., p. 462).
Brackish-water beds of Bear River have always been regarded by me as Lower
Eo., but I am not wholly without suspicion they may prove to be Cret.

E. D. Cope, 1874 (U. S. Geol. and Geog. Surv. Terr. 7th Ann. Rept., pp. 435-444, and
Bull. No. 2, pp.8-15), and F. V. Hayden, 1874 (U. S. Geol. and Geog. Surv.
Terr. Bull. 1, No.2, pp. 1-2), assigned Rear River group to Cret.

C. A. White, 1883 (U. S. Geol. and Geog. Surv. Terr, of Wyo. and Idaho for
1878, pt. 1, pp.52-53). 1 formerly included Rear River series in Laramie
group, but lower part, which is of brackish water origin, contains a molluscan
fauna, every known sp. of which is distinct from other fms. and different from
any found in any other parts of regional divisions of Laramie group. It is
serious question whether we ought not to regard Bear River series as separate
div. of Laramie group, if not a separate group. Continuity of Bear River series
with great body of Laramie group elsewhere is not known to exist.

C. A. White, 1888 (Am. Geol., vol. 2, footnote in Cope's) paper on pp. 265-267).
Fauna of Rear River Laramie is entirely different from that of Laramie proper,
but I do not know which is older.

C. A. White, 1891 (II. S. G. S. Bull. 82, p. 153). The so-called Rear River Laramie
I have long believed to be considerably older than Laramie fm. proper.

C. A. White, 1892 (Am. Jour. Sei., 3d, vol. 43, p. 97). Rear River fm. is not--Lara-
mie, but underlies equiv. of the Fort Benton.

T. W. Stanton, 1893 (U. S. G. S. Bull. 106, pp. 15-16, 45-46). Rear River fm.—
Brackish-water deposits, 650 to 2,500 ft. thick. Has recently been shown to occupy
much lower horizon than Laramie fm., or probably about that of the Dakota.

T. W. Stanton, 1903 (Am. Phil. Soc. Proc., vol. 42, p. 192). Rear River fm.—Cgls.,
sss., and shales, 4,000 ft. thick, containing a large and peculiar fresh-water fauna.
Principal known area extends from neighborhood of Evanston northward near
W. bdy of Wyo. for more than 100 mi. Is known to lie btw. the Fort Benton
[Benton] and the marine Jurassic. Indications are that the Bear River and the
Dakota are of nearly same age. [See also T. W. Stanton, 1913 (Wash. Acad.
Sei. Jour., vol. 3, p. 63).]

Later Held work showed thickness of Hear Hiver fm. to range from 500 to
5,000+ ft., and it is now believed to include considerably more than
the equiv. of Dakota ss.

Bear River beds.

Upper Paleozoic: Northwestern British Columbia (Portland Canal region).

A. Bowman, 1889 (Canada Geol. Surv., vol. 3, pt. 1, pp. 20C to 22C). Rear River
6eds, Upper Paleozoic, include Bear River Is. and Cherty series.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d series, vol. 6, sec. 4, p.
207), assigned Rear River fm'., B. C,, to Dev.; W. L. Uglow, 1923 (Canada Geol.
Surv. Summ. Rept. 1922, pt. A, p. 84), assigned Rear River series of B. C. to
Carbf. ; R. G. McConnell's repts have also described this fm. or a younger (?)
Mesozoic Rear River fm.

Bear River series.

Miocene: Northern California (Humboldt County).

W. Stalder, 1915 (Calif. State Min. Bur. Bull. 69, pp. 447-449). Rear River series.—
Conglomeratic sss. and cgl., resting on aren, bands and yeliowish sss. of medium
texture, poorly cemented, underlain by 300 ft. of shales of nodular character
containing a little interbedded is. and some glauconitic sand. Very fossiliferous
at south fork of Bear River. Thickness 750 ft. Assigned to upper Mio. Under-
lies Wild Cat series and overlies Rainbow series (post-Franciscan).

iBear River formation.
Jurassic or Triassic: Northwestern British Columbia.

S. J. Sehoiield and G. Hanson, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. A,
p. 8). Rear River fm., Jurassic, B. C. [Hanson in 1929 (Canada Geol. Surv.
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Mem. 159, p. 7, assigned .Bear B%ver fm. of B. C. to Jurassic or Triassic. Canada
Geol. Surv. Summ. Rept. 1923, pt. A, p. 34, stated this name should be abandoned,
and .HaaeKttm 47roap used instead.]

Bear River greenstones.
Age (?) : British Columbia.
W. V. Smitheringale, 1928 (Econ. Geol., vol. 23, pp. 193, 194). Bear Bzrer lyreea-
stowes, B. C.

Bear Run member (of Pottsville formation).
Pennsylvanian: Southern Ohio.
II. Morningstar, 1922 (Ohio Geol. Surv. Bull. 25, pp. 13, 25-28, 299-300). Bear Ram
of Bo"tsvRZe fm.—Sh., blue, locally fossiliferous, 2+ ft. thick, underlain by
Bear Run coal, 1%+ ft. thick. Lies 17 ft. below Vandusen coal and 27 ft.
above Quakertown or No. 2 coal. [Derivation of name not stated. Bear Ra%
coal had been in use many years in Ohio, but this appears to be the first
time that the coal and overlying blue sh. were combined into a memb. called
Bear Baa memé&]

Bears Brook formation.
Cambrian: Nova Scotia.
M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 241).

Beartooth quartzite.

Cretaceous (Upper?) : Southwestern New Mexico (Silver City region).

S. Paige, 1910 (U. S. G. S. Silver City folio, No. 199). Beartoot" gtaite.—Qtzite
with a little interbedded sh.; at base in many places is a thin cgl. containing
black and white quartz pebbles an inch or more in diam. in matrix of clearly
washed, fine, glassy quartz grains. Thickness 90 to 125 ft. Lies uncon. on rocks
ranging from pre-Camb. to Penn. (Fierro Is.). Overlain, apparently conformably,
by Colorado sh., from which it is easily distinguished, the separation being at top
of uppermost qtzite bed. No fossils. Age in doubt. Tentatively classified as
Upper (?) Cret. Named for Beartooth Creek, near Fort Bayard.

Beartooth Butte formation.

Lower Devonian: Northwestern Wyoming (Park County).

E. Dorf, 1934 (Jour. Geol., vol. 42, pp. 723-737). Beartoot" Bat%c fm.—Thin-
bedded red and buff impure shales, Is. cgl., and massive gray Is. ; coarse basal cgl.
Thickness 0 to 150 ft. Underlies Jefferson Is. with slight uncon. and overlies
Bighorn dol. with marked discon. Is a channel deposit. Occurs only on Beartooth
Butte, in SW. corner of T. 58 N., R. 105 W., Park Co., Wyo., 3 mi. S. of Mont, line,
just NW. of Beartooth Lake; and in Crandall quad, of Absaroka folio. Lower
Dev. fauna and hora. [Gave a detailed section of the 4 unnamed members of which
it is composed.]

Bearwallow conglomerate. (In Pottsville group.)

Pennsylvanian: Southern West Virginia and southwestern Virginia.

M. R. Campbell, 1897 (U. S. G. S. Tazewell folio, No. 44). BearicaMoto cgd.Coarse
cgl. in most places, but in some places the pebbles are absent and the rock is
coarse ss. Thickness about 60 ft. Underlies Dotson ss. and overlies Dismal fm.
Named for Bearwallow Ridge, W. of Dry Fork, McDowell Co., W. Va.

According to II. Hinds, 1918 (Va. Geol. Surv. Bull. 18), the typical Dotson
ss. is same as typical Bearwallow cgl.

Bearwallow facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98, pp.
76, 288, etc., 1931) to a lithologic development of his Edwardsville fm. in
a part of southern Ind.

Beattie formation. (In Council Grove group.)
Permian : Northeastern Kansas and southeastern Nebraska.

G. E. Condra and C. E. Busby, 1933 (Nebr. Geol. Surv. Paper No. I, p. 13). BeatHe
/w.—In section on West Branch Creek, NW. 14 of sec. 10, T. 1 N., R. 10 E., 3%
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mi. S. and 7 mi. W. of Pawnee City, Pawnee Co., Nebr., it consists of (descending) :
Morrill Is., 1 ft.; Florena sh., 3 ft.; and Cottonwood Is., 11% ft. The Kans. Geol.
Surv. is to group the Morrill, Florena, and Cottonwood as Beatce /m.; type loc.,
Beattie, Marshall Co., Kans. The Nebr. Surv. concurs.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 7), followed above classifica-
tion, as did R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22).

Beatty sand.
A subsurface sand, 25 ft. thick, in Bradys Bend well, about 85 mi. SW. of
Bradford, Pa., which is considered approx, same as Tiona sand.

Beattyville shale. (In Pottsville group.)

Pennsylvanian: Southeastern Kentucky.

A. M. Miller, 1917 (Table of geological formations of Ky., p. 2), and 1919 (Dept.
Geol. and Forestry Ky., ser. 5, Bull. 2, pp. 10, 147—tables only). Beattg/viMe
substare (also Beat%wHe swedes).—Mainly shales; ss.; coal from 2 seams 3 to 4
ft. thick—Beaver Creek (Beattyville and Hudson). Bituminous ss. of Carter Co.,
and some of that of W. Ky. Is lower part of Lee fm., beneath Rockcastle ss.
[Apparently named for Beattyville, Lee Co. In 1919 rept Miller gave thickness as
40 to 150 ft.]

Beauceville series.
Ordovician: Quebec.
B. R. MacKay, 1921 (Canada Geol. Surv. Mem. 127, pp. 12, 24).

Beauharnois formation.
Ordovician: Ontario and Quebec.

E. J. Chapman, 1863 (Can. Inst., n. s., vol. 8, pp. 186—190). [Assigned to Camb.,
but all later repts assign these rocks to Ord.]

Beaumont clay.
Pleistocene : Eastern Texas.

W. Kennedy, 1903 (U. S. G. S. Bull. 212, pls. 1, 2, pp. 20, 27). Beuamoat —
Brown, blue, yellow, gray, and black clays, in places carrying nodules of Is. irreg-
ularly distributed through the clays; interstratified with gray, grayish white,
brown and blue sands. Thickness 25 to 400 ft. Overlies Columbia sands [Lissie
fm.] and underlies Recent coastal marsh deposits in eastern div. of Tex.-La.
Gulf Coastal Plain.

A. Deussen, 1924 (U. S. G. S. P. P. 126), gave thickness of 300 to 900 ft.

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 789). Beaumont clay is uncon. on
Lissie fm.

Named for Beaumont, Jefferson Co.

Beauport sands and gravels.
Quaternary : Canada.
H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 224).

Beauvais sandstone.
Middle Devonian: Eastern Missouri (Ste. Genevieve County).

C. L. Dake, 1918 (Mo. Bur. Geol. and Mines vol. 15, 2d ser.,, pp. 88, 174-175).
BeuM"ais ss.—Name taken from unpublished ms. of S. Weller. Consists of very
pure quartz sand of medium grain, well rounded. Chiefly very white and moder-
ately friable, but at places becomes stained and indurated. Underlies St. Lorenz
ISt. Laurent] Is. and overlies Grand Tower Is. Lithologically closely resembles
St. Peter ss. Max. exposed thickness 50 ft.

S. Weller and S. St. Clair, 1928 (Mo. Bur. Geol. and Mines vol. 22, 2d ser., PP-
148-150). Beauvais /m.—[Same definition as above.] In some places the ss.
becomes harder, finer grained, and somewhat qtzitic. Type exposures along Little
Saline Creek, in Beauvais Twp, Ste. Genevieve Co. Occurs only within Little
Saline faulted zone in Ste. Genevieve Co. The sand of fm. was clearly derived
from St. Peter ss. No evidence of uncon. with overlying St. Laurent Is. but there
may be uncon. btw. Beauvais and underlying Grand Tower Is. Fossils rare.
Probably of early Hamilton age, but possibly of latest Onondaga age.
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Beaver division.
Upper Cambrian or Lower Ordovician: Central Texas.

T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., pl. 3, pp.
259-306). Bearer <Hv—Lower 200 ft. chiefly sandy buff dolomites with some
dark dol. in upper third, called Cavera subdivision, from caves and grottoes in it;
tower 60 to 80 ft. nonfossiiiferous, blue mag. dolomites, in beds 5 to 20 ft. thick,
called BInff subdivision, from exposures in bluffs. Basal div. of Leon series.
Underlies Wyo div. and overiies Potsdam.

Named for Beaver Creek, Burnet Co.

tBeaver limestone.

Lower Cambrian: Eastern Tennessee.

A. Keith, 1895 (U. S. G. S. Knoxvilie folio No. 16, p. 3). Beaver is.—Massive blue
Is. about 300 ft. thick. Overlies Apison sh. and underlies Rome fm.

Foregoing is original definition of fm. in type region. The name, however,
was incidentally referred to by O. W. Hayes in 1894 (Geol. Soc. Am.
Bull., vol. 5, p. 467), in description of gray siliceous Is. underlying Rome
fm. in vicinity of Rome, Ga., which was "provisionally correlated with
the Beaver Is., which occupies a similar position in the stratigraphy of
east Tennessee, and has been there determined as lower Cambrian." The
name was also used in Ala. Later work, however, proved that the Is.
of Beaver Ridge, N. of Knoxville, Tenn., for which the Is. beneath Rome
fm. and above Apison sh. was named, is Rutledge Is. faulted over, and
that so-called "Beaver Is." of Ga. and Ala. is Shady dol., which is older
than the Apison. Beaver has therefore been discarded and a new name
has not yet been adopted for the Is. btw. Rome fm. and Apison sh. of
Tenn. (See L. LaForge, Ga. Geol. Surv. Bull. 35, 1919, pp. 43-45.) C. E.
Resser (personal communication, May 1936) considers the Apison sh.
as a part of Rome fm., and the so-called Beaver Is. of Knoxville folio as
a Is. lentil in Rome fm.

Beaver gypsum.

Permian: Panhandle of Oklahoma.

F. W. Cragin, 1897 (Am. Geol., vol. 19, pp. 359, 363). Beaver pyp., of Beaver Co.,
is well up in Kiger div. Seems to belong to lower horizon than One Horse gyp.
or Old Crow gyp. Named for occurrence near Beaver City and in Beaver Co.
and river basin of Beaver, Okla.

tBeaver sandstone. (In Pottsville group.)
Pennsylvanian: Eastern Kentucky (MagofBn County).

1. B. Browning and P. G. Russell, 1919 (Ky. Geol. Surv., 4th ser., vol. 5, pt. 2, btw.
pp. 11 and 18). "Beaver" as—Massive, white, coarse-grained, cliff-forming ss.,
containing small white quartz pebbles. Thickness 160 ft. The lowest rock exposed
in MagofBn Co. Probably —Nuttall ss. of W. Va. Is "Beaver" sand of oil drillers.
Overlies Mine Fork coal and lies 60 to 90 ft. below Wheelersburg coal.

Beaver "sand."

A subsurface Is. in base of New Providence fm. (Miss.) of southern Ky. and
in Highland Rim section of Tenn. Has also been called Beaver CreeA
"sawd." Beaver has also been applied to a sand of Penn, age in eastern
Ky. (See under tBeaver as.)

Beaver granite.
Trade name of granite quarried at Beaver, Utah.
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fBeaver group.
Pennsylvanian: Pennsylvania.
Same as Becwer -River* /m.

iBeaver Bay diabase.
Pre-Cambrian (Keweenawan) : Northeastern Minnesota.

R. D. Irving, 1883 (U. S. G. S. 3d Ann. Rept., pl. 14, pp. 143-146). Heaver
Ray yroup.—Characterized by predominance of black, coarse-grained, olivine-bearing
gabbro in very heavy layers without amygdaloids, and by great abundance and
prominence of included red felsitic porphyries and granite-like rocks, also consider-
able thickness of line-grained ashbed diabases, with and without amygdaloids, and
some ordinary fine-grained diabases with amygdaloids. Thickness 4,000 to 6,000 ft.
Underlies Temperance River group and overlies Agate Bay group, all included in
Keweenaw series. Exposed on Beaver Bay, Minn.

A. H. Elftman, 1898 (Am. Geol, vol. 21, pp. 90-109, 175-188, and' map). Beaver
Bay diabase.—Chiefly massive Sows of coarse diabase. Includes part of Duluth,
Lester River, Agate Bay, and Beaver Bay groups of Irving. Forms greater part
of Irving's Beaver Bay group. Named because all essential characters appear in
region of which Beaver Bay forms central point.

The U. S. Geol. Survey uses (Mabaae of Heaver Hay in a geographic sense.

tBeaver Bay group.
See under tBeaver Bay diabase.

Beaver Bend limestone. (In Chester group.)
Mississippian : Southwestern Indiana and central northern Kentucky.

C. A. Malott, 1919 (Ind. Univ. Studies, vol. 6, No. 40, pp. 7-20). Beaver Bend Is.—
Bedded Is., often having massive beds, and highly oolitic; conspicuously jointed.
Thickness 0 to 14 ft. Is upper ledge of Mitchell Is. Underlies Brandy Run ss.
aud overlies Sample ss. Named for conspicuous bend in Beaver Creek just E.
of Huron, Lawrence Co., Ind.

Later repts give thicknesses up to 118 ft.

Beaverburk limestone. (In Wichita group.)
Permian: Central northern Texas (Wichita, Baylor, and Archer Counties).

J. A. Udden and D. M. Phillips, 1912 (Univ. Tex. Bull. 246, pp. 31-36, 42-43).
Beaverburk 18'—Ls., capping upland bluffs on N. side of Wichita River in 8W.
corner of Wichita Co. Mostly tough dark-gray rock, 0 to 3 ft. thick. Traced
from basin of Beaver Creek NE. to Burk. Memb. of Wichita fm., 125 ft. above
base. Separated from overlying Bluff bone bed by 65 ft. of sh. Lies 102 ft. below
top of Wichita fm., and the Wichita rests on the Cisco. Fossils listed. Named
for development in basin of Beaver Creek and exposures at and around Burk,
Wichita Co.

W. E. Hubbard and W. C. Thompson, 1926 (A. A. P. G. Bull, vol. 10, No. 5).
Beaverburk Is., or, more properly, dob, is important key horizon and can be traced
SW. to S. line of Baylor Co.

A. 8' Romer, 1928 (Univ. Tex. Bull. 2801, pp. 69-76). Beaverburk (?) Is. is top bed
of Belle Plains fm. in Baylor and Archer Counties.

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913), placed Beaverburk Is. in interval btw.
Bead Mtn Is. above and Elm Creek Is. below.

M. M. Garrett, A. M. Lloyd, and G. E. Laskey, 1930 (Tex. Bur. Econ. Geol. map of
Baylor Co.), assigned Beaverburk Is. to top of Belle Plains fm., as did J. Hornberger,
Jr., 1932 (Tex. Bur. Econ. Geol. map of Throckmorton Co.).

F. B. Plummer, 1932 (Tex. Bur. Econ. Geol. geol. map of Callahan Co.), assigned
Beaverburk Is. to top of Belle Plains fm. and 20+ ft. above Bead Mtn Is.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 173), included in top of Belle
Plains fm. the Bluff bone bed of Udden and Beaverburk 1s. of Udden, both of which
he assigned to higher horizon than Bead Mtn Is. The Bead Mtn Is. is top memb.
of Belle Plains fm. according to original definition and usage, and Clyde fm.
overlies Belle Plains.
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Beaver Creek coal group.

A term applied to a group of Eocene strata, of Fort Union (?) age, in SW.
N. Dak., which includes coals N, O, and P. (See A. G. Leonard, 1908.
N. Dak. Geol. Surv. 5th Bien. Rept.)

Beaver Creek "sand."
Mississippian: South-central Kentucky (Wayne, Pulaski, and Russell
Counties).
D. C. MacLachlan, 1928 (Papers Mich. Acad. Sei., Arts, and Lett, vol. 8, pp. 298,
302). The massive, uneven-bedded, very hard, siliceous, pinkish gray Is. contain-

ing irregular masses of chert, and 5 to 10 ft. thick, occurring 40 to 45 ft. above
base of New Providence sh. is so-called Beaver Creek "sand."

Beaver Creek chalky member (of Niobrara formation).
Upper Cretaceous : Northeastern Wyoming and southeastern Montana.

W. W. Rubey, 1930 (U. S. G. S. P. P. 165A). Beaver Cree/c eMky memh—
Chaik marl and calc, siltstone, gray where fresh; weathers to light yellow.
Marine fossils. Thickness 125 to 200 ft. Upper memb. of Niobrara fm. Overlies
Sage Breaks sh. memb. of Niobrara. Named for exposures along Beaver Creek, in
T. 46 N., R. 64 W,, Weston Co., Wyo.

Beaverdell quartz monzonite.
Eocene (?) : British Columbia.
L. Reinecke, 1915 (Canada Geol. Surv. Mem. 79, pp. 48, 51).

Beaver Falls moraine.
Pleistocene: Northwestern New York (Lowville quadrangle).
A F. Buddington, 1934 (N. Y. State Mus. Bull. 296, p. 42). "Not well dehned.
Extends S. from Beaver Falls 2 mi., and N. extension is indicated btw. 2 and 3 mi.
N.-NW. of Beaver Falls."

Beaverfoot formation.
Upper Ordovician (Richmond) : British Columbia and Alberta.
L. D. Burling, 1922 (Geol. Mag., vol. 59, pp. 453, 454).
C. D. Walcott, 1923 (Smithsonian Mise. éjol v01 67 No. 8, p. 463) gave a rather
. complete dehnition of the fm., and it has also been descrlbed in several repts by
other geologists. Its Upper Ord. (Richmond) age seems to be generally accepted.

Beaver Mountain group.

Tertiary or Mesozoic: Southern British Columbia and northeastern Wash-
ington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 7, 8, 117° to 118°).
[Maps show following blocks: Beaver Mtn segments (gray and brown shales and
sss.) and Beaver Mtn volcanics (Sows and pyroclastic deposits of augite andesite
and basalt), both assigned to Tert.]

R A Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 317, 352).
Beaver Mtn. group.—It is proposed that Beaver Mtn volcanic Croup be extended to
all lavas and pyroclastics of the complex which are contemp. with those shown
typically on and in vicinity of Beaver Mtn [B. C.?]. In this area 2 patches of
waterlaid clastics contemp. with the volcanics are mapped. A small outcrop of
them also occurs on railway near the water tank at Beaver [B. C.?]. These sedi-
ments may be called Beaver Mtn sediments. They consist of black to dark-gray and
brown thin-bedded shales and gray and greenish thin-bedded to massive sss. A
massive cgl. crops out just W. of Champion Station. Plants, but no diagnostic
fossils. More than 1,000 ft. of the sediments are exposed in section running from
Champion Station eastward into Beaver Mtn. There is some ground for referring
the Beaver Mtn sediments and volcanics to Mesozoic [but they are tentatively classi-
hed as Tert.]'".
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Beaver River formation. (In Pottsville group.)
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and

1.

—

1.

northern West Virginia(?).

P. Lesley and 1. C. White, 1876 (2d Pa. Geol. Surv. map of Beaver Co.), used
Reaver River grroMp for rocks beneath "Clarion group," which probably correspond
in whole or in part to Pottsville fm.

. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 65-71). Reaver River proap.—

Underlies fire clay beneath Brookville coal. Typical section is along Big Beaver
River and Connoquenessing Creek in Beaver Co., Pa., the only place it is exposed
in Beaver Co., and where it consists of (descending) : Upper Homewood [Home-
wood] ss., 155 ft.; shales, 20 to 80 ft.; Connoquenessing (Lower Homewood) ss.,
115 ft.; and Sharon shales, 7+ ft.

. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 65-66). For local use in western

Pa. there is no objection to term Reaver River proap, provided it be clearly under-
stood that the term has the same systematic value as those of the Freeport, Kit-
tanning, and Clarion groups, and that the group is the lowest part of the well-
established Allegheny River series, being synonymous with the so-called Sharon
coal series.

P. Lesley, 1879 (2d. Pa. Geol. Surv. Rept. V). Reaver River %. series includes
Homewood ss. at top and Sharon Lower ss. at base.

H. M. Chance, 1879 (2d Pa. Geol. Surv. Rept. V, pp. 6-34 and map). Reaver River

or Co%p?. series (2Vo. X77, Pot"sviRe epi.).—Includes Homewood ss. (at top), Mercer
group, Connoquenessing sss., Sharon group, and Sharon cgl.

H. M. Chance, 1881 (The Virginias, vol. 2, p. 153). Thq term "Beaver River series"

1.

was proposed as a substitute for the conglomerate measures by Prof. White and
myself in 1876. I think the name Xe“v River series may now appropriately re-
place it.

. C. White, 1908 (W. Va. Geol. Surv., vol. 2A, pp. 14-16). Reaver proap (Upper

PotisviRe) of W. Va., includes (descending) Homewood ss. stage, Mercer stage,
and Connoquenessing ss. stage. The underlying Sharon ss. (basal bed of Potts-
ville series in western Pa. and Ohio) is included in New River group and correlated
with Nuttall ss.

J. Stevenson, 1908 (Am. Phil. Soc. Proc., vol. 51), excluded Sharon cgl. from

The W. Va. Geoi. Surv. now applies /m. to upper Pottsville de-

posits down to top of Nuttall ss. lentil, and does not use Beaver or Beaver
River. The Pa. Geol. Surv. also seems to have abandoned these names.
The 1923 classification of State Geologist Geo. H. Ashley uses Kanawha
for the upper Pottsville rocks.

Beavertail limestone.
Devonian : Mackenzie.
E. M. Kindle, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 46).

Beavertown marl. (In Brassfield limestone.)
Silurian: Southwestern Ohio.
A. F. Foerste, 1885 (Denison Univ. Sei. Lab. Bull. 1, p. 65). Reavertotva mar?.—

Fine clayey or marly bed, 9 inches thick; in some places becomes quite hard
and in others is replaced by soft blue clay. For present included in [so-called]
Clinton group [Brassfield Is.], at top.

A. F. Foerste, 1909 (Cincinnati Soc. Nat. Hist. Jour., vol. 21, pp. 1-8). Dayton Is.

includes at base Rne-grained Is. 9 inches thick for which name Beavertown mar?
has been used.

A. F. Foerste, 1923 (Denison Univ. Sei. Lab. Jour., vol. 20, p. 40). In SW. Ohio

the Beavertown mar? is regarded as upper part of Brassfield Is. The name was
not intended to designate the richly fossiliferous clay forming upper part of the
Brassfield, but was used to designate a soft, very fine-grained deposit, an argill. is.,
and not a marl in any sense of the term. The large crinoid beads it contains
are of same type as those in upper part of Brassfield Is.

A. F. Foerste, 1935 (Denison Univ. Sei. Lab. Jour., vol. 30, p. 149). Beavertown

mar? was applied by Foerste in 1885 to indurated fine-grained argill. rock rest-
ing on top of typical Brassfield fm. at various localities in vicinity of Dayton,
the more fossiliferous phases being located near Beavertown, SE. of city and
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SE. of Soldiers Home, W. of city. [Lists fossils.] The occurrence of Aspidopora
parmu/% in this marl and in underlying typical Brassfield suggests the Beavertown
is essentially of same age as the Brassfield, differing chiefly in its depauperate
fauna.

Beceaguimie formation.
Ordovician: New Brunswick.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, see. 4, p. 199).
Exposed along Beccaguimic River.

Bechier conglomerate. (In Gannett group.)
Cretaceous (?): Southeastern Idaho.

G. R. Mansfield and P. V. Roundy. 1916 (U. S. G. S. P. P. 98, pp. 76, 82). BecMer
cgt—Gray, reddish, and "salt and pepper" sss. with interbedded cgis. Pebbles
of cgl. are small, few having diam. of more than | inch. Thickness 1,775 ft.
Underlies Draney is. and overlies Peterson Is.; all in Gannett group. Named
for Bechier Creek, which enters Stump Creek from N. about % mi. N. of mouth of
Boulder Creek, T. 6 S., R. 45 E., Boise meridian, Bannock Co. May be Jurassic.

Becket granite gneiss.

Pre-Cambrian: Western Massachusetts, western Connecticut, and south-
western Vermont.

B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, i. e., proof sheets of geol. maps
and text intended for a geol. folio, but never completed and published in that
form, although cited in U. S. G. S. Buli. 191, 1902). Becket paeiss, a light-gray
biotite gneiss, underlies Cheshire qtzite.

B. K. Emerson, 1898 (U. 8. G. 8. Holyoke folio, No. 50; also U. S. G. 8. Mon. 29,
pp. 18, 31-38, pl. 34). Becket pneiss (also Becket wMte cpl. paeiss).—Light gray
biotite gneiss, at times a cgl. Thickness 2,000 (?) ft. Uneon. underlies Hoosac
schist and uneon. overlies Washington gneiss. [Shown on p. 18 as underlying
Cheshire qtzite.]

B. K. Emerson, 1917 (U. 8. G. S. Bull. 597, pp. 150-155), called the fm. Becket
pranite qneiss. "Named for fact it is quarried at Becket, Mass."

W. M. Agar, 1929 (Am. Jour. Sei., 5th, vol. 17, pp. 197+)- Beecket quarta mon-
aoaite gneiss (Intrusive)—B. K. Emerson chose the even-grained slightly
gneissic rock of the quarry of Ball Mtn, N. of Norfolk, Conn., as one of type
localities of Becket gneiss. Present study confirms existence of this rock as a
separate type and Emerson's name is retained for it where present in Conn. But
Becket as mapped in prel. geol. map of Conn, included much more. The Becket
of Emerson intrudes Sharon Mtn quartz diorite, Barrack Mtn granite gneiss,
and Grenville. [In 1934 (Am. Jour. Sei, 5th, vol. 27, p. 356) Agar adopted
Becket pranife yneiss as appropriate name of the fm.]

Becket moraine.
Pleistocene (Wisconsin stage) : Western Massachusetts (Berkshire

County). See F. B. Taylor, 1903 (Jour. Geol., vol. 11).

Beckett sand.
A subsurface sand, 10 to 20+ ft. thick, in Milton held, Cabell Co., W. Va,,
that is believed to lie in top of Pocono fm. and to correspond to
Keener sand. Named for E. W. Beckett well.

Beckwith formation.

Upper Jurassic and Cretaceous (?) : Southwestern Wyoming.

A. C. Veateh, 1907 (U. 8. G. 8. P. P. 56). Beckwith fm.—Red,,yellow, and reddish
yellow shales and sss., at many places containing thick reddish cgl. beds.
Thickness 3,800 to 5,500 ft. Underlies Bear River fm., and overlies Twin Creek
Is. Extensively developed on leased State lands now forming part of Beckwith
ranch, situated just E. of Beckwith Station, on Oregon Short Line.

This name has been used in Idaho, in some old repts, but its use there
is now discontinued, the rocks having been divided into several fms.
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Becraft limestone.

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

J. Halt, 1893 (N. Y. State Geol. 12th Ann. Rept., pp. 9—13). Upper Pentameras Is. or
ScateHa (Becraft) /s. underlies Oriskany ss. and overlies Shaly Is. in Schoharie and
Albany Counties. Top fm. of Lower Helderberg.

N. H. Darton, 1894 (N. Y. State Mus. 47th Ann. Rept., pp. 393—505). .Becraft is.—
Pure, semicrystalline, massive, very fossiliferous Is., 0 to 60 or more ft. thick.
Formerly called SeateRa or vpper Pentameres beds. Underlies Upper Shaly [Port
Ewen] Is. and overlies Lower Shaly [New Scotland] beds. The geographic name,
suggested by Dr. Hall, is from Becraft's Mtn, Columbia Co.

Was for many years considered top fm. of Ilelderberg group, but in eastern
N. Y. two younger fms. (Port Ewen Is. (restricted) and Alsen Is.) are now
included in the Helderberg. (See W. Goldring, 1931, N. Y. State Mus. Hdb.

10, pp. 370, 376-379.)

Becsie formation.
Silurian: Quebec (Anticosti Island).
C. Schuchert, 1924 (Textbook geol., 2d ed., vol. 2).

Becsie River formation.
Silurian: Quebec (Anticosti Island).
C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 695, 705).

Bedford shale.

Devonian or Mississippian: Eastern Ohio, southwestern Pennsylvania, and
northeastern Kentucky.

J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, p. 21). Bedford sb.—Red
and blue clay sh., 60 ft. thick, overlying Cleveland sh. and underlying Berea grit in
northern Ohio. Included in Waverly group.

Named for Bedford, Cuyahoga Co., Ohio.

For many years this fm. was classified as Carbf. In 1912 (N. Y. Acad. Sei.
Annals, vol. 22, p. 295) G. H. Girty placed it in Dev. The same year C. S.
Prosser (also E. M. Kindle) assigned it to Dev., and repeated this classifica-
tion in 1913, as did VerWiebe in 1917; but most geologists continue to
classify it as Carbf. In 1914 the U. S. Geol. Survey adopted Dev. or Carbf.
as age designation of Bedford sh., and still classifies it thus.

“Bedford limestone.

Mississippian: Indiana.

C. E. Siebenthal and T. C. Hopkins, 1897 (Ind. Dept. Geol. and Nat. Res. 21st Ann.
Rept., p. 291). Bedford oolitic la—Has been called Warsaw Is., Indiana oolite stone,
Spergen Hill Is., White River stone, and St. Louis Is. Underlies Mitchell Is. and
overlies Harrodsburg Is. in Lawrence, Monroe, and Owen Counties.

Same as Spergen Is. The quarried rock is still known commercially as
Redford ’s.

Named for Bedford, Lawrence Co., where it is extensively quarried.

Bedford formation.
Ordovician : Canada.
H. M. Amr, 1900 (Roy. Soc. Canada Proc, and Trans.. 2d ser., vol. 6, sec. 4, p. 200).

Bedford "augen" gneiss.

Age (?) : Southeastern New York (Westchester County).

C. R. Fettke, 1914 (N. Y. Acad. Sei. Annals, vol. 23, p. 239). Bedford "awpen"
pnei&s'—"Augen" gneiss associated with Manhattan schist SE. and S. of Bedford
village [Westchester Co.]. The "augen" structure is developed in two types of
rock, a mica schist and a hornblende schist, but entire area does not have the
"augen" structure. It appears in bands usually parallel to the foliation. The
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bands grade into the ordinary schist by gradual disappearance of the "augen,"
which sometimes steps suddenly and at other times drops out gradually.

Bedford clay. (In Pottsville formation.)
A term applied to the clay, 4 ft. thick, underlying Bedford coal in eastern
Ohio.

Bedias sandstone member.
Eocene (upper) : Southeastern Texas (Grimes, Brazos, Burleson, Fayette,
Lee, and Gonzales Counties).

B. C. Renick, 1936 (Univ. Tex. Bull. 3619, table opp. p. 17, and pp. 26-28). Bedias
ss. ne wt.—Basal memb. of Wellborn fm. of Jackson group, in Grimes, Brazos, Lee,
Fayette, Burleson, and Gonzales Counties, in all of which it is exposed. [Exposures
listed.] Consists of massive gray ss., locally qtzitic, containing marine beds near
top at some localities. Thickness 0 to 30 ft. Conformably overlies Caddell fm.,
into which, at some localities, it interdngers at base. Fossils identified by Miss
Gardner as upper Jackson. Named for town of Bedias, Grimes Co., in vicinity of

t Bedrock complex.
See under baaemewt complet.

t Bedrock series.

A descriptive term used in folios and other early repts on Gold Belt
region of northern Calif,, to include the Jurassic, Triassic, and Carbf.
fms., in contradistinction to "Superjacent series," which included the
Cret., Tert., and Quat. deposits. The term has also been applied to
the basement rocks of any region.

Bedson limestone.
Mississippian: Alberta (Jasper Park).
P. E. Raymond, 1930 (Am. Jour. Sei., 5th, vol. 20, pp. 299-300). Bedson Is.
Thick bedded gray is., 1,085 ft. thick, exposed in backward folds on S. end of
Bedson Ridge.

Bee rock.

A term that has been applied locally to Yellow Creek and Cawood ss.
members of Hance fm. (of Pottsville group) of SE. Ky., "because of their
tendency to weather out large cavities resembling a magnified honey
comb." (G. H. Ashley and L. C. Glenn, U. S. G. S. P. P. 49, p. 38)
The term has also been applied to top ss. of the Pottsville of SW. Va,
"because the laurel blossoms which cover it in early summer are the
resort of immense numbers of bees." (J. J. Stevenson, Am. Phil. Soc.
Proc., vol. 19, p. 96.) The top ss. of Lee fm. in Bigstone Gap coal
field of SW. Va. has also been called "Bee rock" (M. R. Campbell,
U. S. G. S. Bull. 111, p. 17), "probably because it weathers into a pitted
surface in which bees probably found refuge at times." (M. R. Camp-
bell, personal communication.)

Beebe limestone.
Lower Cambrian: Southwestern Vermont (Rutland County).

A. Keith, 1932 (Wash. Acad. Sei. Jour., vol 22, pp. 360, 402). Beebe (3.
This is. (only 5 to 20 ft. thick) would in most other regions be called a memb.
of the si. fm. But here it is such an exceptional change from usual character
of the sediments, and so fossiliferous. that it is most important fm. of entire
Taconic sequence. Named for exposures near Beebe Pond, in Hubbardton, Vt.
Is everywhere present at proper horizon so far as known. Underlies Hooker si.
and overlies Bull si., all of Lower Camb. age.

151627°—38----- 10
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Beebe limestone.
Upper Devonian: Central New York (Ithaca region).
K. E. Caster, 1933 (Geol. Soe. Am. Buil, vol. 44, No. I, p. 202). [See under

Beech granite.

Pre-Cambrian: Western North Carolina and eastern Tennessee.

A. Keith, 1903 (U. S. G. S. Cranberry folio, No. 90, p. 3). BeeeA granite.—
Huge masses of coarse granite, usualiy porphyritic and seldom One-grained. In
the porphyritic varieties, constituting bulk of fm., the feldspars make greatest
part of rock, giving it a dull whitish or light-gray color. Biotite is more promi-
nent in massive portions, and causes a distinct spotted appearance. A third
variety, of considerable extent, is a coarse red granite found near border of
the area. Cuts Cranberry granite and Blowing Rock gneiss. Youngest massive
plutonic rock in region.

Named for Beech Mtn, Cranberry quad., Watauga Co., N. C,

Beech Bottom sand.
An oil-bearing sand 1,350 to 1,385 ft. below Chattanooga sh. in Beech
Bottom section of SE. part of Clinton Co., Ky. Referred by W. Nelson
to Knox dol.

Beech Creek limestone. (In Chester group.)

Mississippian : Southwestern Indiana and central northern Kentucky.

C. A. Malott, 1919 (Ind. Uniw Studies, vol. 6, No. 40, pp. 7-20). Beeo7: CreeA is—
Two or more massive to thin-bedded ledges with total thickness of 8 to 24 ft.
Is gray, compact to suboolitie, and often crystalline Is., frequently completely
oolitic. Is "middle" or "second" Is. of Chester series of Ind. Underlies Cypress
ss. and overlies Blwren ss. and sh. Named for exposures along Beech Creek,
Green Co., Ind. [Later repts give thicknesses up to 75 ft.)

W. N. Logan, 1926. See under BeecA CreeA sTb

Beech Creek shale. (In Chester group.)
Mississippian: Southwestern Indiana.
W. N. Logan, 1926 (Ind. Dept. Cons., Div. Geol. Pub. 55). Beec7r Cree% s7r—
Sh., 12 ft. thick, separating lower Beech Creek Is. (21 ft. thick) from upper
Beech Creek Is. (10 ft. thick).

Beecher Island shale member (of Pierre shale).
Upper Cretaceous: Northwestern Kansas (Cheyenne County) and north-
castern Colorado (Yuma County).

M. K. Elias, 1931 (Univ. Kans. Bull,, vol. 32, No. 7). BeecAer Island s7r. member
of Pierre sb.—Chiehy light gray sh. with distinct greenish tint on many outcrops;
thin streaks of white and brownish bentonite occur in lower part of the sh.,
where also Is. concretions (the largest 1 ft. thick) are common ; irregular-shaped
and comparatively small Is. bodies with Taiciwa constitute uppermost concre-
tionary zone, above which occur 5 to 10 ft. more of sh. with rusty limonite streaks.
Thickness of memb. 100+ ft. Is top memb. of Pierre sh. in Yuma Co., Colo.
Lies 500 to 600 ft. higher than Salt Grass sh. memb. of Pierre. Named fot
exposures at Beecher Island, Yuma Co., NE. Colo.

Beechhill formation.
Silurian : Nova Scotia.
F. H. McLearn, 1918 (Am. Jour. Sei., 4th, vol. 45, p. 128).

Beechhill Cove formation.
Silurian : Nova Scotia.
M. Y. Withams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 243).
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Beech Mountain amphibolite.
Pre-Canibrian: Northern New York (Adirondaeks).
H. L. Alling, 1918 (N. Y. State Mus. Bull. 199). A para-amphibolite, included
in Grenville series. Thickness 150 ft. Younger than Bear Pond schist. Named
for occurrence on Beech Mtn, SE. of Graphite, Warren Co.

Beech River shaiy limestone member (of Brownsport formation ).

Silurian (Niagaran) : Western Tennessee.

W. F. Pate and R. S. Bassler, 1908 (U. S. Nat. Mns. Proc., vol. 34, pp. 410-432).
BeecA Bwer fm—Almost exclusively fine shales; highly fossiliferous; gray,
yellow, and bluish ; weathering into white clay ; some beds of Is. Thickness 74 to
106 ft. Divided into (descending) : Aweah/ptocrinus zone, Troostocrinas zone,
and CoccoorinwF zone. Basal fm. of Brownsport group. Underlies Bob fm. and
overiies Dixon fm.

Now treated as basal memb. of Brownsport fm.

Named for Beech River, Decatur Co.

Beechwood limestone member (of Sellersburg limestone).
Middle Devonian: Central northern Kentucky and southern Indiana.

C. Butts, 1915 (Ky. Geol. Surv., 4th ser., vol. 3, pt. 2, pp. 118, 120). Beechwood
Is. memh—Coarse crinoidal Is., 2 to 8 ft. thick. The "Encrinal" Is. of early
repts, also the Sellersburg Is. of Siebenthal, but is top memb. of Sellersburg Is.
as originally defined (by Kindle) and as used in this rept. It overlies Silver
Creek Is. memb. of the Sellersburg and underlies New Albany sh.

Named for Beechwood Station, Jefferson Co., Ky. Is exposed in stream
a few rods N. of Shelbyville turnpike, % mi. S. of Beechwood, and it

probably underlies Beechwood.

Beehive formation.

Pre-Cambrian: Southern British Columbia and northeastern Washington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 7, 117° to
117°30"). Bechive fw.—Banded qtzite with thin interbeds of metargillite. Un-
derlies Lone Star fm. and overlies Ripple fm.

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 156, 178,
194). Beehive fm,—Chiefly qtzltes and metargillites; some phyllite, Is., and
quartz schist. Thickness 7,000 ft. Underlies Lone Star fm., with apparent
conformity, and rests conformably on Rippie fm., all of which belong to Summit
series of Selkirk Mtns at 49th par. Typical occurrence of Beehive fm. on Beechive
Mtn, N. of Lost Creek, B. C.

Beekmantown group (also limestone).

Lower Ordovician: New York, western Vermont, Pennsylvania, western
Maryland and Virginia, and Tennessee.

J. M. Clarke and C. Schuchert, 1899 (Sci., n. s., vol. 10, pp. 874-878). Beechmwv-
tofon Is. (neto)—The Calciferous sand rock of Eaton and authors generally.
[C. A. Hartnagel (N. Y. State Mus. Hdb. 19, p. 33, 1912) stated that Cal-
ciferous sand rock of Eaton included the Little Falls dol.] At Beekmantown,
N. Y., the normal fauna is finely developed and the rock section essentially com-
plete. Underlies Chazy Is. and overlies Potsdam ss. and Is.

In 1890 (Geol. Soc. Am. Bull., vol. 1, pp. 501-516) E. Brainerd and H. M.
Seely divided the tCalciferous of Champlain Valley, Vt.,, into (de-
scending) : E, line-grained mag. Is. in beds 2 ft. thick, weathering drab,
yellowish, or brown, 450 to 500 ft.; D, blue Is., mag. Is., sandy Is., drab
and brown mag. Is.,, some tough ss., some cgl., 375 ft.; C, alternating ss.
and mag. Is. 350' ft. ; B, masses of nearly pure reticulated Is. weathering
white, intermingled with light-colored dol., 295 ft.; A, drab mag. Is,,
310 ft. Opverlain by Chazy Is. (div. A) and underlain by Potsdam ss.
In 1891 (Am. Mus. Nat. Hist. Bull.,, vol. 3, pp. 1-3) Brainerd and Seely
published the following subdivisions pf div. D (descending) : No. 4,
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100 ft. of blue Is. in thin beds separated by very thin, tough, slaty
layers, which protrude on weathered edges in undulating lines, the Is.
often appearing to be a cgl., the small enclosed pebbles being somewhat
angular and aren.; No. 3, 120 ft. of sandy Is. in thin beds, weathering
on edges in horizontal ridges 1 or 2 inches apart, giving to escarpments
a peculiar banded appearance, interstratified with a few thin beds of
pure Is.; No. 2, 75 ft. of drab and brown mag. Is. containing toward
middle several beds of tough ss.; No. 1, 80 ft. of blue Is. iu beds 1 or 2
ft. thick, breaking with flinty fracture; considerable dolomitic matter
often intermixed.

R. P. Whitfield, 1890 (Am. Mus. Nat. Hist. Bull,, vol. 3, pp. 25-28), stated
that Brainerd and Seely included "Fort Cassin layers" in div. D, 375 ft.
thick, which contains OpMeOi at base "and the Fort Cassin fauna in a
very few ft. at the very top, the intervening layers being essentially
unfossiliferous." In his opinion the line btw. div. C and div. D should
have been made above the OpMeLt bed ; and "there is certainly a much
greater afHnity btw. Fort Cassin fossils and those of the rocks above them
than with those of the Calciferous, and as latter name applies to beds
having peculiar lithological characters, and containing a very limited
fauna, it appears to me much more natural to associate the later fauna
with that of the rocks above, and place the Iss. there also, or else con-
sider them as distinct from those below or above, and use a distinct name,
as Fort Caagiw, or PMMpaAwry fat., or any other appropriate one."

In 1903 (N. Y. State Mus. Hdb. 19, p. 16 and chart) J. M. Clarke introduced
jMtMe FaHs dob for "the highly mag. sparsely fossiliferous phase of
'Calciferous sandrock' in Mohawk valley."

In 1905 (N. Y. State Mus. Bull. 77) H. P. Cushing mapped BeeAmecmfoww /m.
amd Little LWs dot. in Little Falls quad., and the same year (N. Y. State
Mus. Bull. 95) he proposed CctMiw jfm. (from Fort Cassin, Vt.) for
Brainerd and Seely's divisions E, Di, and Da of the Beekmantown, and
stated that these beds "are confined to Champlain Valley so far as the
immediate region is concerned, and have therefore the same restricted
distribution as the following Chazy ;" also that he agreed with Whitfield
that these beds have more natural affinity with Chazy than with Beek-
mantown, and that they should either be placed with that fm. or con-
sidered distinct from either and given a separate name. He also stated
that at Beekmantown type section these rocks are not exposed; that to
S. and around into Mohawk Valley they are absent; and that the ques-
tion as to whether the rocks involved are to be classed with Chazy or
Beekmantown, or with neither, is not at issue in the giving of the name;
but he assigned his CassMt is. to upper Beekmantown.

In 1906 (N. Y. State Mus. Bull. 90) R. Ruedemann included Fort Cussfw
heds, as he called them, in the Beekmantown, but stated (p. 525) that
"all evidence goes to show that the Aeda, like the typical beds
at Beekmantown, are older than Fort Cassin beds."

In 1907 (N. Y. State Mus. Bull. 114) C. A. Hartnagel stated BeeAwawtotW
dot. (LiHie FaHa dot.) is not exposed in Rochester and Ontario Beach
quads.

In 1908 (Geol. Soc. Am. Bull,, vol. 19, p. 171) H. P. Cushing excluded div.
A from Beekmantown, stating that it is uncon. with div. B and of Camb,
age, and he named these beds in Jefferson Co. the TAereaa fw., and doubt-
fully correlated them with Little Falls dol. of Mohawk Valley.
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In 1909 (Jour. Geol., vol. 17, p. 251) A. W. Grabau included div. A, also
Little Falls dol. and Theresa fm., in the Beekmantown.

In 1910 (N. Y. State Mus. Bull. 138) R. Ruedemann included div. A in
Beekmantown, but stated that "it will probably in time be separated from
the rest of the Beekmantown by Dr. Ulrich, who considers it the eastern
representative of a separate fm. having possibly even the value of a sys-
tem fully developed in the Mississippi Basin," and that there is a strong
uncon. btw. divisions A and B. He also included in Beekmantown the
Cagsiw /m., as he called it, "although its recognition as a distinct unit is
urged by Prof. Cushing, apparently on good grounds. This CtMStw f?%. is to
comprise upper part of D and all of E."

In 1910 (Geol. Soc. Am. Bull., vol. 21, pp. 780-781) E. O. Ulrich and H. P.
Cushing divided Little Fcdla dol. o/ MoAtwlc Valley [type region] into
(descending) : (1) TrUea HIM /#. (new name) ; heretofore described as
"fucoidal beds" of Calciferous; contains Beekmantown fossils and repre-
sents lowest known div. of Beekmantown of N. Y.; fauna not yet recog-
nized in Champlain Valley, and if present there the fm. is represented in
upper part of div. B; (2) Little Fall# dol. restricted.,’ uncon. underlies
Tribes Hill Is., and traced to Champlain Valley constitutes div. A and lower
half of div. B of Beekmantown of Brainerd and Seely; is not Beek-
mantown but late Camb. (Saratogan or Ozarkian) ; rests on passage
beds [Theresa dol.] to Potsdam ss. [This classification (which re-
stricted Beekmantown to Brainerd and Seely's divisions E, D, C, and
upper part of div. B, assigned Tribes Hill Is. to the Beekman-
town, and excluded Little Falls dol.) was continued for many years, by
geologists generally, although A. W. Grabau in 1916 (Geol. Soc. Am.
Bull.,, vol. 27, p. 589) still considered the Little Falls dol. as lowest
Beekmantown. ]

In 1914 (N. Y. State Mus. Bull. 169, btw. pp. 66-99) R. Ruedemann stated
Fort Clcs.sbt 6e<is correspond to unknown parts of Brainerd and Seely's
divisions D and E of the Beekmantown. In 1915 C. Schuchert (Text-
book of geology, p. 629 and index) excluded Fort Cassia /m-. from
Beekmantown. Ulrich's later charts show Fort Cassia aone, as he called
it, btw. div. D and div. E, and that it is properly a part of the
Beekmantown.

E. J. Foyles, 1923 (Rept. Vt. State Geol. 1921-22, pp. 71-86) and 1924 (Rept.
Vt. State Geol. 1923-24), reported that Fort Caasiw rocTcg are not Beek-
mantown but belong to 2 fms., one of Chazy and the other of Trenton
age; but A. Keith, C. Schuchert, and other geologists still consider the
beds at Fort Cassin to be of Beekmantown age.

W. Goldring, 1931, (N. Y. State Mus. Hdb. 10, pp. 263, 268), stated that
BeeAmawtoww submergence in N. Y. in general begins with Tribes Hill Is.,
which overlies Little Falls dol. nearly everywhere in Mohawk Valley,
and includes Beekmantown E, D, C, and part of B.

In Jan. 1936 the U. S. Geol. Survey decided to adopt Ulrich's classification,
which correlated, by faunas and lithology, Chepultepec dol. of Ala. and
Tenn., Gasconade and Van Buren dolomites of Mo., and Oneota dol. of
upper Miss. Valley with the 30+ ft. of cherty beds forming top part of
Little Falls dol. in Champlain Valley, N. Y., but locally absent in Mohawk
Valley, the type region of Little Falls dol. This classification restricted
Little Falls dol. to lower (major) part of the beds included in it since
1910, or to the typical Little Falls, which is said by Ulrich to be uncon.
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with the overlying cherty beds. These upper cherty beds (for which
no N. Y. name has been adopted) correspond to part of Beekmantown B
of Brainerd and Seely, are older than Tribes Hill Is., and contain a fauna
that is not Camb, and which, although differing slightly from that of the
Tribes Hill, shows many relationships to the latter fauna. These beds
are, therefore, restored to the Beckmantown, although they are said by
Ulrich to be uncon. with overlying Beekmantown beds. The Chepultepec,
Gasconade, Van Buren, Oneota and equiv. fms. are now classified by
U. S. Geol. Survey as of Lower Ord. (Beeicwuwttowu) aye.

See also under LitHe FaH# do%.

The U. S. Geol. Survey treats the beds at Fort Cassin as of Beekmantown
age, but has not adopted either /wi. or Fort CaMiw /m.

In central Pa. the Beeicwuuttowu yroup is divided into (descending) Belle-
fonte dol., Axemann Is., Nittany dol., and Stonehenge Is. In western Md.
and Va. the rocks are not subdivided and are called BceA'ntawtowu is.

Named for exposures at Beekmantown, Clinton Co., NE. corner of N. Y.

Beekmantownian.

Time term proposed by A. W. Grabau (Jour. Geol.,, vol. 17, pp. 209-252,
1909) "for the North American equivalent of Lower Ordovicic [exclusive
of Chazy Is., which is included in Lower Ord. by most writers], while
the term Canadian becomes obsolete." Underlies, uncon., Chazy Is.
Includes Theresa fm. at base. "Accepted base of Ordovicic is top of
Saratoga fm. of N. Y."

Bee Spring sandstone.
Pennsylvanian (Pottsville) : Western central Kentucky.

C. J. Norwood, 1876 (Ky. Geol. Surv. vol. 1, n. ser., pt. 6, pp. 16, 42, 52-55). Bee
Bprmy ss., 15 to 45 ft. thick, in Upper Coal Measures of region adjacent to Louis-
ville, Paducah & Southwestern R. R., Ky. Lies 20 ft. above coal K. Is=5th ss.
of Lyon.

P. N. Moore, 1884 (Ky. Geol. Surv. Western coal Held, btw. pp. 8 and 38). The 4th
ss. above St. Louis Is. is here named Bee Bpriay .ss., from Bee Spring, Edmonson Co.
It is 50 to 60 ft. thick. As underlying heavy cgl. thickens this ss. thins and
disappears in about 2 mi. Is usually coarse and contains small pebbles; in some
areas it is thin bedded and shaly. Included in Coal Measures. Overlies Nolin
coal in Nolin River dist.

Beideil latite-andesite.
Miocene (?): Southwestern Colorado (south of Saguache River).

E. S. Larsen, 1935 (U. S. G. S. Bull. 843). Flows and tuffs. Lowest beds are
rhyolites of no great thickness; they are overlain by several hundred ft. of horn-
blende andesites near quartz latites with some quartz latite and some pyroxene
andesite. Over this are several hundred ft. of quartz latites near the andesites
in composition, which in drainage of San Juan and Red Rock Creeks reach a
thickness of neariy 1,000 ft. Probably accumulated about several centers. Largest
body (rudely circular in outline and 74 mi. across) is just W. of San Luis Valley,
about old mining camp of Beideil, in extreme N. part of Del Norte quad, and
adjoining part of Saguache quad. The rock of this body is gray andesite porphyry.
Underlies Tracy Creek andesite. Is of pre-Potosi age. Assigned to Mio. (?).

Beil limestone. (In Lecompton limestone.)
Pennsylvanian: Southeastern Nebraska.
G. E. Condra, 1930 (Nebr. Geol. Surv., 2d ser.. Bull. 3, p. 48). Beil Is. (not the
Cullom), underlies King Hill sh. and overlies Queen Hill sh. in Jones Point to
Sand Point section. Is in 2 beds separated by sh. with fossils typical of the
unit. Thickness 4 ft. 8 in. to 5 ft. [Derivation of name not stated.]
K. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 176). Type loc. of Zs. is Beil
farm, on Missouri River bluffs, mouth of Kenosha Creek, S. of Rock Bluff, Nebr.
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Bejueal formation.
Eocene : Cuba.
E. L. De Golyer, 1918 (A. A. P. G. Bull, vol. 2, p. 142).

Belcher series.
Pre-Cambrian: Beicher Islands, Canada.
E. S. Moore, 1918 (Jour. Geol., vol. 26, p. 415).

Belcher sandstone. (In Bluestone formation.)

Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 294, 318-320). tipper Belcher as.—Greenish-gray, massive, medium coarse
ledge, 15 to 40 ft. thick, underlying Bratton sh. and overlying Upper Belcher sh.
Upper Belcher sli—Red sh., with lenticular streak of carbonaceous Ore clay near
middle and with marine fossils ; thickness 15 to 30 ft. Rests on Lower Belcher
as., which consists of greenish-gray massive or Saggy micaceous ss., 15 to 45 ft.
thick, which rests on Lower Belcher sh., a red sandy sh. 20 to 30 ft. thick,
carrying marine fossils. All are members of Bluestone group [fm.J and all are
exposed just N. of Belcher School, in Mercer Co.

Belcher shale. (In Bluestone formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).
D. B. Reger, 1926. [See under Belcher ss.]

Belchertown tonalite.

Late Carboniferous or post-Carboniferous: Central Massachusetts and
northern Connecticut.

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio, No. 50; also U. S. G. S. Mon. 29,
Ei) 243-248, pl. 34). Belchertown tonaMte.—A granitoid quartz-plagioclase-horn-

ende rock.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 208-217 and map). Belchertown
tonalite, a stock of tonalite 8 mi. square and other smali patches. Named for
occurrence at Belchertown, Mass.

tBelemnites beds.
A paleontologie name introduced by O. C. Marsh and used in some early
repts for the marine Sundance fm. (Upper Jurassic), according to J. B.

Reeside, Jr.

Belfast bed.

Upper Ordovician (?) : Southwestern Ohio (Highland and Adams Coun-
ties).

A. F. Foerste, 1896 (Cincinnati Soc. Nat. Hist. Jour., vol. 18, pp. 161, 189, 190).
Belfast bed—Unfossiliferous sandy and argill. Is., in places clayey sh., 3 to 6
ft. thick. Formerly called Medina, but not Medina. Underlain by Cincinnati fm.
and overlain by Clinton or Montgomery fm. [Brassfield Is.]. Included in Lower
Sild] [Ord.] of Ohio and SE. Ind. [Later repts state this bed is not present in
In

For many years was regarded as top bed of Richmond group.

A. F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, p. 184). The term Belfast,
proposed for an aren. Is. in Highland and Adams Counties, Ohio, was dropped
when it was learned that it could be traced laterally into Is. strata containing
a t}g}ical BrassCeld fauna. The Belfast is merely a local phase of the base of
the Brassfield [early Sil.].

A. F. Foerste, 1935 (Denison Univ. Bull.,, Sei. Lab. Jour., vol. 30, p. 147). East
of Cincinnati anticline base of typical Brassfield Is. is underlain by argill., bluish,
usually massive Is., 3 to 6 ft. thick, which contains annelid teeth at Todd Fork
(N. of Wilmington, O.), at Sharpsville (In NW. margin of Highland Co.), and at
Belfast (in SE. corner of Highland Co.). Presence of Ualysitea in this Is. sug-
gests Sil. age, though a distinguishable sp. is known also from Richmond beds in
other areas. Writer in 1896 named this argill. Is. Belfast bed or fm.

Named for Belfast, Highland Co.
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tBelfast beds.

Mississippian: Southeastern Iowa.

F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, pp. 43, 47, and 214). The
Spergen is represented in SE. Iowa by an attenuated, near-shore facies, to which
name BeZ/agZ beds is given, because of excellent exposures of fm. near town of
Belfast, Lee Co.

The name is preoccupied, and throughout rept cited the beds are called
/m.

Belgium member.

Devonian: Southeastern Wisconsin (Ozaukee County).

G. 0. Raasch, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., pp. 260, 262, 263).
BeZgdizm memb. %o0i’Mm—Basal memb. of Lake Church fm. Above the basal clastic
zone this memb. consists of thin-bedded chocolate-brown dol., weathering readily
and having a bituminous odor. Very fossiliferous. Greatest observed thickness
6 ft. Is present only to north. [Page 262 gives thickness as 8 ft.] Fauna and
lithology are duplicated in basal Dev. at Spring Valley, Minn. Underlies Ozaukee
memb. of Lake Church fm. and overlies Racine fm. (Sil.).

Probably named for town in Ozaukee Co.

Belknap limestone member (of Harpersville formation).

Pennsylvanian: Central northern Texas (Young County, Brazos -River
region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31, 39). BeZZimap
Ze. memb. of JTarperswZZe fm.—Lies 30 to 50 ft. below top of fm. Is traceable a
long distance.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 161—-166). BeZAmapi
Ze. ZewZll of Barper&t*ZZe fm.—Yellow to buff Is., noduiar, 2 to 4 ft. thick, locally
very fossiliferous. Lies 60 to 80 ft. above Crystal Falls Is. lentil of Harpersville
fm. and 30 to 50 ft. below top of fm. Named for old Fort Belknap, Young Co.;
typical exposures in vicinity of Newcastle, Young Co., where it lies above the
workable coal bed.

Belknap syenite.
Devonian or Carboniferous: New Hampshire (Belknap Mountains). See

1936 entry (D. Modell) under WTUte series. Type on
Belknap and Gunstock Mtns.
Bell shale.

Middle Devonian: Michigan (northern part of Lower Peninsula).

A. W. Grabau, 1902 (Mich. Geol. Surv. Rept. 1901, pp. 191, 210). BeZZ s&aZes.—
Descending order: (1) Sh., 24 ft.; (2) hard white Is., 5 ft.; (3) mostly blue sh.,
52 ft. Underlie Long Lake series and form basal div. of Traverse group in
Alpena region. [On p. 210, in describing the rocks of Little Traverse Bay, Mich.,
he says that Bell sh., from its constant thickness, gives a very clear and sharply
defined base for Traverse group wherever it occurs in this portion of Lower
Peninsula, and shows it separated from the younger Petoskey Is. by 110 ft. of
AcervMZ&Wa and Btrop“eodonZa wocrea beds.]

R. A. Smith, 1914 (Mich. Geol. and Biol. Surv. Pub. 14, geol. ser. 11, btw. pp. 22
and 32). BeZZ sli.—Heavy blue or black sh. occurs everywhere at base of Traverse
fm.

W. A. VerWiebe, 1927 (Papers Mich. Acad. Sei., Arts, and Lett., vol. 7, p. 181).
At time of writer's visit in 1925 the Bell sh. was to be seen at only one place
in Alpena Co., and that in quarry of Great Lakes Stone and Lime Co., at Rock-
port. At N. side of quarry it shows 12 ft. of soft, blackish or blue, rather mas-
sive clay sh., underlying 40 ft. of Rockport Is. At E. end of quarry only a few
ft. of sh. are exposed under the Is.

E. R. Pohl, 1930 (U. S. Nat. Mus. Proc., vol. 76, art. 14, p. 25), reporting from
unpublished ms. of A. W. Grabau, showed JLa&e beds (top memb. of Presque
Isle series) as separated from BeZZ sTta-Zes (basal memb. of Presque Isle series)
by Grand Lake Is. memb. of Presque Isle series.

A. S. Warthin, Jr., and G. A. Cooper, 1935 (Wash. Acad Sei. Jour., vol. 25, No. 12,
pp. 524-526), redefined Lowy jLa&e eta”e by including in its top the lower part of
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Alpena Is. of VerWiebe (which they named XiHiaua is.) and by treating Rockport
is. as a distinct fm. undertying Long Lake stage and overlying Beil sh. (See 1935
entry under Traverse /tn.)

Named for Hell, Presque Isle Co., NE. Mich.

Bell oil zone (also BeM stwtd).
An oil-bearing zone, about 370 ft. thick, in Santa Fe Springs Seid, Los
Angeles Co., Calif. Is capped by Foix oil zone and in turn caps Meyer
zone. Top lies at depth of 3,650 to 3,850 ft. Basal bed consists of 30
to 50 ft. of sticky brown sh.

Bella shale.

Upper Devonian: Southwestern New Mexico (Sierra County).

C. R. Keyes, 1908 (Am. Inst. Min. Engrs. Bi-Mon. Bull. No. 19, pp. 7-21). Bella
scales.Green shales, 60 ft. thick, underlying Berenda Is. and overlying Silver
shales. Named for Bella mine, near Lake Valley. No recognizable fossils. As-
signed to Dev.

Appears to be upper part of Percha sh.

Bellabella formation.
Post-Pleistocene (?) : British Columbia.
V. Dolmage, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 27).

Bellair sands.
Subsurface sands in Carbondale fm. (Penn.) and Chester group (Miss.)
of Clark Co., Ill. (See Ill. Geol. Surv. Bull. 54, index.)

Bellaire sandstone. (In Conemaugh formation.)
Pennsylvanian: Eastern Ohio.
D. D. Condit, 1912 (Ohio Geol. Surv., 4th ser., Bull. 17, pp. 20, 22). Bellaire as.—
Massive ss., 8 to 20 ft. thick, immediately underlying Pittsburgh Is. and overiying
Summerfield Is. Included in Conemaugh fm. Correlated with Lower Pittsburgh ss.

Named for Bellaire, Belmont Co.

Belle City limestone.
Pennsylvanian: Central Oklahoma (Seminole County).

G. D. Morgan, 1924 (Bur. Geol. [Okla ] Bull. 2, pp. 123-125, pls. 3, 27, and map).
BeHe City is.—Name used by Boone Jones in unpublished ms. prepared for Okla.
Geol. Surv. in 1922. The name was published, but not defined, by Morgan in Okia.
Geol. Surv. Circ. No. 12, pl. and p. 15, 1923. The fm. consists of two Iss. and an
intervening sh., all fossiliferous. Average thickness 30 ft. The upper Is. is white
or light gray, often characterized by well-developed stylioiites; is more massive
than lower Is. and from 1 ft. (near Byng) to 15 ft. (near Canadian River) thick.
The iower Is. is of buff color, 1 ft. (near Byng) to 5 ft. (near Canadian River)
thick, and relatively thin bedded. The intervening sh. averages 12 ft. in thickness
and is of green, blue, and black colors. Underlies Vamoosa fm. and overlies
Francis fm. Greatest thickness and probably best exposure on S. bluff of
Canadian River in sec. 15, T. 5 N, R. 6 E.

A. 1. Levorsen, 1928 (Okla. Geol. Surv. Bull. 40BB). BeHe City is.,, 0 to 30 ft.
thick, underlies Vamoosa fm. and overlies Francis fm. in Seminole Co., central
Okia.

R. C. Moore, 1929 (A. A. P. G. Bull, vol. 13, p. 888). BeHe City Is. lies at horizon
of Dewey Is. and may be more or less exactly equivalent.

D. A. Green, 1936 (A. A. P. G. Buil,, vol. 20, No. 11, pp. 1454, 1458, 1459), reported
that N. of Stonewail quad. 225 ft. of "unclassified nonconglomeratic shales and
sss." separate Vamoosa fm. from Beile City Is.

Named for exposures around Belle City, Seminole Co.
Belledune group.

Silurian: New Brunswick.
G. A. Young, 1911 (Canada Geol. Surv. Mem. 18, p. 38).
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Bellefonte dolomite. (In Beekmantown group.)
Lower Ordovician: Central Pennsylvania (Center and Blair Counties).

E. 0. Ulrich, 1911 (Geol. Soc. Am. Bull, vol. 22, pp. 552, 553, 652-660, pl. 27).
Be77¢/oate do7.—At Bellefonte, Center Co., it is 2,145 ft. thick. Upper 400 ft.
consists of mostly argill., highly mag. Is., compact, often laminar, easily weathered,
of light-gray color, and unfossiliferous. Lower 1,745 ft. consist of yellowish-gray
or drab, generally fine-grained and occasionally laminated dol., alternating with
fewer ledges of comparatively dark, finely crystalline dol., both generally in
rather even layers and of medium thickness, with cherty beds 800 to 900 ft. below
top. Is uncon. overlain by Upper Stones River Is. [Carlim Is.] and underlain by
Axeman [n] Is.

The Bellefonte dol. is top fm. of Beekmantown group in central Pa.

Belle Fourche shale member (of Graneros shale).
Upper Cretaceous : Northeastern Wyoming.

A. J. Collier, 1920 (U.S.G.S. Press Bull. 9065). Be77¢ Foarc7te.s7L.* Upper Cret.,
underlies Greenhorn Is. and overlies Mowry sh.

A. J. Collier, 1922 (U.S.G.S. Bull, 736, table opp. p. 76, p. 83, etc.). Be77¢e FowcTte
s7* memb.—Top memb. of Graneros sh. Consists of dark-gray sh., which varies
in hardness but is all softer than underlying Mowry sh. Thickness 560+ ft. Con-
tains calc, concretions near top and zone of Mowry-like sh. 100+ ft. below top.
Many ironstone concretions occur in lower part, and thick bed of bentonite near
base. Few fossils. Named for exposure along Belle Fourche River in neighborhood
of Wind Creek, Crook Co.

Belle Isle shale.

Cambrian : Newfoundland.

J. B. Jukes, 1839 (Rept. Geol. Newfoundland, p. 1). Be77¢ Js7aad s7t. awd prMstowe
fm., Newfoundland.

J. B. Jukes, 1840 (Edinburgh New Phil. Jour., vol. 29, p. 104), and 1843 (Gen. rept.
geol. Newfoundland, pp. 51+). BeMe Is7¢ #7i., Camb. (?), Newfoundland.

C. D. Walcott, 1889 (Am. Jour. Sei., 3d, vol. 37, p. 383), and 1890 (U. S. G. S. 10th
Ann. Rept., p. 548). Be77e 7s7e—Shales and sss. of Great and Little Bell and
Kelley's Islands, Conception Bay, Newfoundland, are Upper Camb.

Belie Plains formation. (In Wichita group.)

Permian: Central and central northern Texas.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 192—198 and
charts). BeBe P7ams fm.—Middle fm. of Wichita group. Includes all strata btw.
top of Elm Creek Is. below and top of next higher persistent escarpment-forming
stratum, named by Drake Bead Uta bed, which forms top of high escarpment W.
of Baird. These beds form a strikingly characteristic unit. Underlie Clyde fm.
and overlie Admiral fm. Thickness 300 ft. in Callahan Co. and 200 to 250 ft. in
Coleman Co. Includes (descending) following beds described by Drake: Bead Mtn
Is. [includes more than Drake's Bead Mtn Is.], Valera sh., Jagger Bend Is., and
"bed No. 8" sh. Named for town of Belle Plains, Callahan Co. [which is in midst

of the fm. as mapped].

In central northern Tex. the Beaverburk Is. and overlying Bluff bone bed
of Udden are now included in Belle Plains fm. by Tex. Geol. Survey.
See under Ts.

Bellepoint member (of Columbus limestone).
Middle Devonian: Central Ohio.

C. K. Swartz, 1907 (Johns Hopkins Univ. Circ. No. 7, p. 62). Be77epoiat memb.—
Fossiliferous brown Is. with coral bed; 4 to 24 ft. thick. Basal memb. of
Columbus fm. Overlain by Marblehead memb. of Columbus.

Named for Bellepoint, Delaware Co.

Bellepoint limestone. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 298, 365). J%MT7e Be77epowtt 7s—Yellow, shaly, calc, stratum, 0 to 3 ft-
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thick, with marine fossils. Lies 0 to 7 ft. below Middle Bellepoint ss. and overlies
Middle Bellepoint sh. All members of Hinton group [fm.]. Type loc. in vicinity
of Bellepoint, Summers Co., and well exposed on Keeney Mtn road E. of Hinton.

Bellepoint sandstone. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 297298, 360—368), applied BeMepowt to 3 distinct sss., 3 distinct shales, and 1
Is. The sss. are defined as follows: Upper Be“epomt ss.—Reddish brown or green-
ish gray, medium coarse, sometimes massive but often shaly; 30 to 40 ft. thick;
underlies Lower Goodwyn sh. and overlies Upper Bellepoint sh.; type loc. in
bluffs of New and Greenbrier Rivers near Bellepoint, Summers Co.; also seen in
Mercer Co. BeUepobtt ss.—Greenish gray or reddish brown, usually shaly,
but often forms cliffs; 5 to 30 ft. thick; underlies Upper Bellepoint sh. and lies
0 to 7 ft. above Middle Bellepoint Is.; type loc. on lower slope of Keeney Mtn,
0.2 mi. N. of Bellepoint. Lower BeMepoint ss.—Greenish gray or reddish brown,
usually shaly but often forms cliffs; 10 to 25 ft. thick ; underlies Middle Bellepoint
sh. and overlies Lower Bellepoint sh.; type loc. same as Middle Bellepoint ss.
All members of Hinton group [fm.].

Bellepoint shale. (In Hinton formation.)
Mississippian : Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 297-298, 362-371), applied BeUepomt to 3 distinct shales, 3 distinct sss., and |
Is. The shales are defined as follows: Upper BeMepowt s7*—Red and variegated
and argill., or green and sandy with occasional streaks of impure Is., and carrying
marine fossils; 30 to 35 ft. thick; underlies Upper Bellepoint ss. and overlies
Middle Bellepoint ss.; type loc. on lower slope of Keeney Mtn, 0.2 mi. N. of
Bellepoint, Summers Co. BeBepowt sL.—Often red and variegated but
sometimes greenish gray and sandy ; marine fossils, also plants; 25 to 40 ft. thick;
underlies Middle Bellepoint Is. and overlies Lower Bellepoint ss.; type loc. same
as Upper Bellepoint sh. Lower BeWepowt s&.—Red, argill., and variegated, or
greenish gray and sandy; 30 to 40 ft. thick; plant and marine fossils; underlies
Lower Bellepoint ss. and overlies Stony Gap ss.; type loc. in road which ascends
Wolf Creek Mtn just SE. of Bellepoint; also observed in Giles and Tazewell
Counties, Va. All are members of Hinton group [fm.].

Belleville formation.

Tertiary (late) or Pleistocene: Central northern Kansas (Cloud and Re-
public Counties).

M. E. Wing, 1930 (Kans. Geol. Surv. Bull 15, pp. 12, 19). BeHevtMe /m.—Thick
deposits of gravel, sand, and clay occurring in N. half of Republic Co. Primarily
clay or sandy clay in upper half and sand or gravel in lower part. Most promi-
nent feature is that it occupies a broad but well-defined channel, approx. 200 ft.
deep, extending from near White Rock, Republic Co., to Chester, Nebr. Also extends
beyond the old channel onto the uplands, where it is 40 to 80 ft. thick. North
of Belleville the base of fm. rests on an almost Sat surface of Carlile sh. Farther
E. the deposit is slightly lower and in contact in places with "fence-post" Is.,
in upper part of Greenhorn Is. The stream in which the fm. was deposited Sowed
from W., and was comparable in size to Republican River. As far as can be
determined only one fm. dlls the channel, but this can not be determined with
certainty. Is clearly Tert, and probably=part of Ogalalla fm. of western Kans.
Few fossils.

A. L. Lugn, 1934 (Nebr. State Mus. vol. 1, Bull. 41, p. 355). "BeUeviMe (Wing)
of northern Republic Co., Kans., is extension of fluviatile Pleist. sand and gravel
fms. of Nebr. It is continuous with Pleist. deposits in Nuckolls and Thayer
Counties, Nebr. LgMMs and other Pleist. mammalian remains have been gotten from
these deposits at same localities described by Wing. Name "Belleville fm." should
be discarded.

Bellevue limestone member (of McMiHan formation).
Upper Ordovician: Southwestern Ohio, central northern Kentucky, and
southeastern Indiana.
J. M. Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., voi. 20, p. 82). BeHewc or
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erably différent lithologically and somewhat faunally. Overlain by Corryyille or
CMloporeHa micholIsoni beds and underlain by Fairmount or Rehatiia aspera beds.

Basal memb. of McMillan fm., of Maysville group.
Named for old Bellevue House, a landmark, now disappeared, at bend in
Clifton Ave., Cincinnati.

Bellingham conglomerate.
Carboniferous : Southeastern Massachusetts and northeastern Rhode Island.

G. R. Mansfield, 1906 (Harvard Coll. Mus. Comp. Zool. Bull., vol 49, geol. ser.
vol. 8 No. 4, p. 99). BeiMmpham epi. occupies only small area a few ml. NW. of
Narragansett Basin.

C. H. Warren and S. Powers, 1914 (Geol. Soc. Am. Bull., vol. 25, p. 448). BeMimp-
Ttarn. series.—Dark-green schists and sheared cgls. intensely metamorphosed. Sup-
posed to be of same age as Narragansett series. [Probably refers to Belling-
ham cglJ

B. K. Er%lerson, 1917 (U. S. G. S. Bull. 597, p. 56, and map). BeRmpham col.—
A coarse basal cgl. composed of pebbles of granite, qtzite, and green schist in a
matrix of sericite schist. Is regarded as=Pondville cgl. Extends southward in a
sinuous belt from near North Bellingham, Mass., past Woonsocket into Rhode
Island. The rock has presumably been isolated by erosion from Narragansett
Basin.

Bellingham beds.

Eocene: Northwestern Washington (Bellingham Bay region).

L. G. Hertloin and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp.
225-226). BelMnybam beds.—Continental deposits at Bellingham and Bellingham
Bay, containing dora that appears to be later than Cret. and earlier than known
middle Eo. Cora. The Chuckanutz Cora appears to be later than the leaves from
Bellingham, and it is possible that there are different beds exposed near Belling-
ham which represent different periods. It is quite possible that Bellingham Hora
may represent a lower Eo. age, which might possibly belong to same epoch as
Martinez fm. of Calif.

Bell Island series.

Lower Ordovician : Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland. No. 4).
Bell Island series.—Middle part of Lower Ord. of Newfoundland. Discon, over-
lain by Wabana series and discon, underlain by Clarenviile series. Divided into
(descending) : Dominion ore bed, unnamed ss. and sh., Redmond fm., unnamed
grits and shales, Eastern Head fm.. Beach fm., McGraw bed, Lance Cove, Little
Bell Island, and Kelly Island fms. Correlated with Lower Arenig and overlying
Armorican of western Europe. [Derivation of name not stated.]

Be!i Mountain sandstone member (of Miguel formation).
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley,

Socorro County).

D. E. Winchester, 1920 (U. S. G. S. Bull. 716A). Bell Mta ss. memb.—Top memb.
of Miguel fm. Consists of thick-bedded, yellow to gray, coarse ss., containing
Halymewites at top and Ittocerawtas at base. Thickness 79 ft. Well exposed near
foot of Bell Mtn, T. 3 N.,, R. 9 W., Socorro Co. Lies about 983 ft. above Gallego
ss. memb.

Bellows Falls granite gneiss.

Post-Ordovician: Southeastern Vermont (Windham County) and south-
western New Hampshire (Walpole).

E. Hitchcock, 1823 (Am. Jour. Sei., Ist, vol. 6, pp. 11-12 and map dated 1822), in
description of Conn. River area from New Haven, Conn., to Bellows Falls, Vt.,
introduced BeHows FaHs yramite for a "sienitic granite."

C. H. Richardson and E. J. Foyles, 1929 (16th Rept. Vt. State Geol., table opp. p.
288), assigned BeRows FaM§ yramite gneiss to Camb., but without description or
discussion,
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C. II. Richardson, 1931 (17th Rept. Vt. State Geol., p. 229). BeBoirs FaHs goteiss.—
Underlies village of Bellows Falls, Vt., extends S. into Westminster, and E. across
Conn. River into Walpole, N. H. Is also found in extreme SE. corner of Charles-
town, N. H. Varies from medium to coarse, and in places becomes porphyritic.
Color varies from light or medium gray to very dark gray. Is an acid intrusive.
Sgg is definitely post-Ord., for the gneiss cuts Brattleboro phyllite, which is

rd.

Bellowspipe limestone.

Ordovician: Northwestern Massachusetts.

T. N. Dale, 1891 (Am. Geol.,, vol. 8, pp. 1-7). BeBows Pipe —More or less crys-
talline Is., generally micaceous or pyritiferous, passing into calc, mica schist, feld-
spathic qtzite, or fine-grained gneiss. Thickness 600 to 700 ft. Underlies Grey-
lock schists and overlies Berkshire schists on Mount Greylock. Named for occur-
rence at the "Bellows Pipe/' in notch btw. Ragged Mtn and Greylock.

fBellowspipe formation.

Ordovician: Northwestern Massachusetts.

T. N. Dale, 1894 (U. S. G. S. 14th Ann. Rept., pt. 2, pp. 559, 562). On Mount Grey-
lock the Berkshire schist, 1,000 ft. or more thick, is overlain by a mass, 600 ft.
thick, of more or less impure Is., qtzite, calc, sericite schist and muscovite-biotite
schist, constituting BePowspipe fm. [As thus defined includes Greylock schist
(muscovite (sericite), chlorite, and quartz schist) and Bellowspipe Is.]

tBellowspipe quartzite.

Ordovician : Southwestern Massachusetts.

T. N. Dale, 1894 (U. S. G. S. 14th Ann. Rept., pt. 2, p. 559, pl. 71). [The geol.
map (pl. 71) of Monument Mtn, in SW. part of Berkshire Co., applies name BeMows
Pipe Q&yite to the rocks overlying the Berkshire schist. Page 559 states that the
qtzite shown on the map is a vitreous qtzite, petrograpliically identical with that
which underlies Stockbridge Is., as well as that which overlies it in places, and also
with that which occurs on Mount Greylock [in NW. part of Berkshire Co.] in the
Bellowspipe fm., above the Berkshire schist; also that it is 500 to 600 ft. thick.]

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the qtzite of Monument Mtn
as Cheshire qtzite, of Lower Camb. age. The qtzite in the Bellowspipe Is. of Mount
Greylock is a much younger bed, of Ord. age.

Bells Landing marl member (of Tuscahoma sand).

Eocene (lower) : Southwestern Alabama.

E. A. Smith, 1883 (Ala. Geol. Surv. Prog. Rept. for 1881-82, pp. 256, 321). Be%Ps
Ltmdwp maW.—Greensand shell marl with indurated bed in its midst or at top;
thickness 10-15 feet. Separated from younger Wood's Bluft marl by 50-80 ft.
of lignitic clays and sands. Included in Lagrange or Lignitic.

E. A. Smith, 1886 (Ala. Geol. Surv. Bull. 1, p. 12). BeB'a JLawdiwp marl.—Fossil-
iferous marine marl, 10 ft. thick, distinguished from all marls in Ala. by great size
of shells it contains. Overlain by 40 ft. of sandy strata, forming top of Bell's
Landing section, and separated from the older Gregg's Landing marl by 20-25 ft.
of dark-gray sandy clays.

Is a memb. in upper part of Tuscahoma sand.

Named for exposures at Bells Landing, on Alabama River, in Monroe Co.

tBells Landing series.
Eocene (lower) : Southwestern Alabama.
E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 46-51). BelFs Lent#-
semes.—Consists of (descending) : (1) 40 ft. of reddish sands and laminated
gray, sandy clays; (2) Bell's Landing marl bed proper (fossiliferous marl, 10 ft.
thick, containing some greensand); (3) gray sandy clays, 20-25 ft.; (4) Gregg's
Landing marl, A-5 ft.; and (5) 60 ft. of sandy clays of prevailingly gray color,
with 1-foot marl bed about 10 ft. above base. Underlies Wood's Bluff or Bashit
series and uncon. overlies Nanafalia series.
Replaced by Tuscahoma sand, better established name. Has also been,
called "Bells Landing fm/'
Named for exposures at Bells Landing, on Alabama River, in Monroe Co.
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Bellton coal group. (In Greene and Washington formations.)

Permian : Southwestern Pennsylvania and northern West Virginia.

I. C. White, 1891 (U. S. G. S. Buil. 65, pp. 32, 34). RelMou coal yroup.—Shales,
sss., coals, and 2 important Iss., 200 to 300 ft. thick. Top lies 275 to 300 [?]
ft. below Nineveh ss. Includes Nineveh coal at top and Jollytown coal at
base. Included in Dunkard Creek series [Dunkard group]. Named for Bellton,
Marshall Co., W. Va., where all of the beds are present.

Has also been called "Bellton stage."

Uellvale Hags.
Bellvale sandstone.
Devonian (Middle) : Northern New Jersey and southeastern New York

(Orange County).

N. H. Darton, 1894 (Geol. Soc. Am. Bull, vol. 5, pp. 367, 373). HeHvale /lapa.—
Hard thin-bedded sss. merging into dark-colored below. Chiefly dark gray. Bell-
vale Mtn [Orange Co., N. Y.] consists largely of these dags. Overlain by
Skunnemunk egl. and underlain by Monroe [Cornwall] shales. Thickness 1,300
to 2,000 ft.

H. Ries, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1). The Hellvale /taps extend
from N. J. State line to N. end of Skunnemunk Mtn, where they terminate some-
what abruptly. Assigned to Hamilton epoch.

E. C. Eckel, 1902 (N. Y. State Geol. 20th Ann. Rept., pp. rl44 to rl50). The
Heltvale /lapa contain Middle Dev. plants.

H. B. Kiimmel aud S. Welter, 1902 (N. J. Geol. Surv. Ann. Rept. State Geol. 1901).
The lower beds of HeHvate /lapa contain Hamilton fossils [listed],

C. A. Hartnagel, 1912 (N. Y. Geol. Surv. Hdb. 19, p. 69). The plant remains from
HeHvate /laps indicate Middle Dev. age, and it seems probable the higher beds are
as late as Portage.

J. V. Lewis and H. B. Kiimmel, 1915 (N. J. Geol. Surv. Bull. 14, p. 56, and geol.
map of N. J.). HeMvale aa—Gray ss. and sandy sh. A few Hamilton fossils.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 396). Hellvale ah. contains Mid.
Dev. plants.

Bellyan series.
C. [R.] Keyes, 1924 (Pan-Am. Geol., vol. 42, p. 288). Sss., 2,000 ft. thick, lying
uncon. below Plerrian series and uncon. above Coloradan series in Alberta. Of
Mid Cretacic age. Includes Allison fm. [only fm. mentioned].

Derivation of name not stated.

Belly River formation.

Upper Cretaceous (of Montana age) : Alberta and Saskatchewan, Canada.

G. M. Dawson, 1883 (Canada Geol. Surv. Rept. 1880-82, p. 4B) and 1885 (Canada
Geol. Surv. Rept. 1882-3-4, pp. 37C-126C). HeMy Hiver settee, Cretaceous, Canada.

R. G. McConnell, 1886 (Canada Geol. Surv., n. s., vol. 1, pp, 63C-65C). HeHy Hiver
series, Cretaceous, Oawada.

The Belly River fm. of Canada has been considered to be=Two Medicine
fm. and Virgelle ss. of Blackfoot Indian Res., northern Mont., and Judith
River fm., Claggett fm., and Eagle ss. of central Montana.

W. S. Yarwood, 1931 (A. A. P. G. Bull, vol. 15, No. 10, pp. 1269-70). Hetty Hiver
proup as here used includes (descending) Pale, Foremost, Pakowki, and Milk River
fms. Belly River as used by Canadian Geol. Survey is restricted to Pale beds and
Foremost tm. and is=Judith River of Mont.

M. Y. Williams, 1932 (Jour. Geol., vol. 40, No. 6, p. 561). Hetty Hiver of Alberta and
Saskatchewan is—Judith River fm. of Mont.

Belmont porphyry.

Tertiary (late?) : Central western Montana (Marysville district).

J. Barrell, 1907 (U. S. G. S. P. P. 57). Helwout diorite porphyry dihes amt sheet-s.—
Later than Marysville batholith. [Mapped on and around Mount Belmont, | mi. W.
of Marysville. The Marysville batholith is probably, late Cret. or Tert., and may
be as young as Mio. Personal communication of J. T. Pardee.]
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Belmont amygdaloidal basalt and tuff.
Pre-Cambrian: Southeastern Ontario (Belmont Lake area).
W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mines Rept., vol. 22, pt. 2, p. 19).

Belmont gabbro diabase.
See under Belmowt amygdaloidal hasait cad faff.

Belmont facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98, pp.
77, 143, etc., 1931) to a lithologic development of his Locust Point fm. in a
part of southern Ind.

Belmont limestone.
Pleistocene : Bermuda.
C. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 740).

Beloit dolomite.

Middle Ordovician: Eastern Wisconsin and northeastern Illinois (in wells).

F. W. Sardeson, 1896 (Am. Geol., vol. 18, pp. 356-368). Beloit fm.—Name proposed
for the beds beneath Galena Is., which in previous repts have been called Tremtott Is.
but which are now considered to probably be older than Trenton Is. of N. Y., the
Galena probably being=N. Y. Trenton. The Beloit includes beds which in previous
repts have been called Bine la. and B%y Is.

The Beloit dol. overlies St. Peter ss., and includes equivalents of Decorah
sh. (of Trenton age) and Platteville Is. (of Black River age).

Named for exposures at Beloit, Wis.

Belt series.

A provincial series of pre-Camb. metamorphosed sed. rocks widely developed
in Mont., Idaho, eastern Washington, and British Columbia. In early
repts called "Belt fm.," "Belt terrane," "Belt beds," and "Belt group.”"
For definition see U. S. G. S. Bull. 769, pp. 108-112.

Beltian system.
A term introduced by R. A. Daly in 1913 (12th Int. Geol. Cong. Guidebook 8,
p. J.32) for rocks in B. C. that correspond to Belt series of Mont, and

Idaho.

Belva shale.
Pennsylvanian: Western Arkansas coal held.
A. Winslow, 1896 (N. Y. Acad. Sei. Trans., vol. 15, p. 51). Belva sh.—Sh., 0 to 500 ft.
thick, overlying Ozark ss. and underlying Hartwell ss.; all included in Sebastian
stage. [Is a part of Fort Smith fm.]

Probably named for Belva, Scott Co.

Belveal sand.

A subsurface sand, of Penn, age and 25+ ft. thick, in central northern Okla.,
probably correlating with part of Sand Greek fm. In Garber pool,
Garfield Co., it lies at 1,600 ft. depth, the Walker sand lying at 1,500' ft. and
the Campbell at 1,700 ft.

fBelvidere shale.

Lower Cretaceous (Comanche series) : Central southern Kansas.

R. T. Hill, 1895 (Am. Jour. Sei, 3d, vol. 50, pp. 208-234). [On pp. 208 to 210
Beividore sh. is defined as consisting of blue sh., with indurated fossil layers, 106
ft. thick, overlying Cheyenne ss. and underlying "Dakota" ss., both including and
excluding oyster bed (Champion shell bed) at base. On p. 211 Belvidere is defined
as including Belvidere shales ("for which Cragin has proposed Kiowa since this
paper was written") and Cheyenne ss., or all beds btw. "Dakota" ss. [the quota-



LEXICON OF GEOLOGIC NAMES OF UNITED STATES

tion marks are Ilin's] above and Red Beds below.] Contains Comanche fossils.
Named for Belvidere, Kiowa Co.

F. W. Cragin, 1895 (Am. Geol., vol. 16, pp. 357-385). Belvidere beds (or Walter
beds) is proposed to include Kiowa sh. (=Belvidere sh. of Hill), Champion shell
bed, and underlying Cheyenne ss., Waiter being suggested in case objection is
made to use of Belvidere to include more than Belvidere shales of Hill, but Belvi-
dere is preferable name for this larger unit.

C. S. Prosser, 1897 (Univ. Geol. Surv. Kans., vol. 2, pp. 111+), divided the Comanche
of southern Kans, into Kiowa sh. (including CTtumpiow sh. bed) and Cheyenne ss.,
and suggested that, if a name is needed for the 2 fms. combined, some other name
than Belvidere be adopted.

Subsequent repts simply used Kiowa and Clieyeiwte for the subdivisions of
the Comanche in southern Kans., and Belvidere and Wal/cer dropped out
of the literature until 1924. The Mentor fw. of central Kans, was as-
signed to a higher position in the Comanche than the Kiowa, and the 3
names were used for many years for the subdivisions of the Comanche in

Kans.

W. H. Twenhofel, 1924 (Kans. Geol. Surv. Buil. 9). Belvidere fat. as here defined
includes (descending) : Greenleaf ss. memb., 25 to 50 ft.; Spring Creek sh. memb.,
25 to 50 ft.; and Kiowa sh. memb., the latter including "Champion shell bed"
at base. Overlies, apparently conformably, Cheyenne ss., but R. C. Mpore says
there is evidence, at least locally, of uncon. Underlies Kirby clay memb. of
"Dakota" fm., apparently conformably. [Twenhofel divided Belvidere fm. of
McPherson Co. into 4 members, listed in 1924 entry under Mentor fm.]

F. M. Bullard, 1928 (Okla. Geol. Surv. Bull. 47, p. 49). It seems unadyisable to
retain Hill's term Belvidere and place the various beds as members of this fm.
They certainly do not contain enough characteristics to justify placing them in a
single fm. The term Belvidere is therefore discarded and the members (Greenleaf
ss., Spring Creek clay, and Kiowa sh.) are described as fms.

Belvidere Mountain amphibolite.
Paleozoic: Northwestern Vermont (Jay Peak quadrangle).
S. B. Keith and G. W. Bain, 1932 (Econ. Geol., vol. 27, No. 2, pp. 173-174). Belvi-
dere Mtn ompMboMte, Paleozoic, extends from Belvidere Mtn [SE. comer of
Jay Peak quad.] as far N. as Hazen's Notch road. Is a typical metamorphosed
diabase or pyroxene diorite.

Bemis moraine.
Pleistocene (Wisconsin stage) : South Dakota, southern Minnesota, and

northern lowa.

F. Leverett, 1922 (Geol. Soc. Am. Bull, vol. 33, pp. 102-103 and map). Name
introduced for outermost moraine of Wisconsin drift in S. Dak., southern Minn.,
and northern Iowa, which was previously mapped as part of Altamont moraine,
but which is now known to be older than the moraine at Altamont, S. Dak.,
the type loc. of Altamont moraine. Named for occurrence at Bemis, Deuel Co.,

8. Dak.
Is of late Wisconsin age, according to W. C. Alden.

Bend group (Pennsylvanian).
tBend series (Pennsylvanian and Mississippian).

Central Texas.

E. T. Dumble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., pl. 3, p. Ixv). Bend series.—
Lss. and shales forming basal Carbf. deposits in central Tex. [Llano, Burnet,
and Mason Counties]. Probably includes Subcarbf. and coal measures. Contains
one or more coal beds. In places seems to show uncon. with overlying Richland
ss. (undoubted Carbf.). Well exposed at McAnnelly's Bend [of Colorado River],
San Saba Co., for which it is named.

W. F. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. Rept.). Bend div. is present in
only central area of northern Tex. Consists of 140 ft. of shales underlain by
220 ft. of Iss. Is basal div. of Coal Measures EPenn.].

G. H. Girty, 1912 (U. S. G. S. Llano-Burnet folio, No. 183, p. 8). Typical Bend
series of Tex. Burn, is divisible into 3 portions—an upper and lower sh. sep-
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arated by a series of Iss. The lower div. [Barnett sh.] I am referring to Miss.
According to canons at present used for determining the Penn, by paieontoiogic
evidence the middie [calied Marbie Falls is. in folio] and upper [called Smithwick
sh. in folio] divisions would be called Penn. I feel no hesitation in recognizing
Marble Falls Is. as middle div. of typical Bend of Tex. Surv., and although I
did not see or collect fossils from the sh. at Marble Falls, it seems a fairly safe
inference that this [Smithwick sh.] is upper div. It seems somewhat doubtful
whether the lowest div. is represented in Burnet and Llano quads.

C. Schuchert, 1915 (Textbook geol., pt. 2, p. 732), included Bend in Penn.,
without specifying subdivisions.

J. A. Udden, C. L. Baker, and E. Bose, 1916 (Univ. Tex. Bull. 44, pp.
41-43), divided Bemn! series into (descending) Smithwick sh., Marble
Falls Is., and Lower Bend sh., and stated: The age of the Bend may
be Upper Miss. (St. Louis-Chester stage), as thought by J. P. Smith,
but it will here be described under Penn, heading. It is uncon. overlain
by Strawn fm. Lower Bend s/<. is 0 to 50 ft. thick, and contains some
layers of dark Is. [The 1919 ed. of this bull, stated: "The age of the
Bend is probably early Penn."]

L. S. Kempher, 1918 (Remarks on geol. of north-central Tex. oil and gas
region), assigned Bend /w., as he called it, to Miss., and divided it into
(descending) : (1) Smithwick sh. (fauna possibly extremely early Penn.,
but more probably extremely late Miss.) ; (2) Marble Falls Is. (fauna
not more recent than St. Louis-Chester and not older than Kinderhook) ;
(3) Bernd /m. (200 to 300 ft. of black sh., black Iss. and sss., carrying
fauna not more recent than early or middle Miss, and not older than
extremely late Dev.).

J. A. Udden, 1919 (A. A. P. G. Bull,, vol. 3, pp. 34-38), divided Bend series,
as he called it, into (descending) : Smithwick sh. (few ft. to 700+ ft.);
Marble Falls Is. (200 to 400+ ft.) ; and Lower Bend sh. (few ft. to
150 ft.) ; age uncertain—whether all Penn., or all Miss., or part Penn,
and part Miss. F. B. Plummer (pp. 132-145 of same bull.) assigned
Bend fm. or Bend aeries, as he called it, to lower Penn., and included
in it Smithwick sh., Marble Falls Is., and Lower Bend sh. W. G. Mat-
teson (pp. 169"-211 of same bull.) assigned Bend series (including the
same 3 fms.) to Miss. R. C. Moore (on pp. 217+ of same bull.) assigned
Bend series to early Penn., and stated that all fossils of basal black sh.
are common to overlying beds in lower part of Marble Falls Is. G. H.
Girty (pp. 71 to 81, 418-420 of same bull.) expressed opinion hasat
Bend .si. is Miss, and Marble Falls Is. and Smithwick sh. are Penn.
Also that a thin Is. of Miss, age had been included in base of Marble
Falls Is. of some authors; that lower part of this Miss. Is. is absent at
Marble Falls, but that upper part of it may or may not be represented
at Marble Falls. He included this thin Miss. Is. in his basal Bend sh.
He also stated that important uncon. and faunal change exists btw.
Marble Falls Is. and underlying sh. of Miss. age. M. I. Goldman, 1921
(U. S. G. S. P. P. 129A), assigned trwe JfarMe ts. to Penn, and
called the 20 to 50 ft. of black Miss. Is. "Lower Bernd" Is. and underlying
black sh. "Lower Bend" sA., and reported an uncon. at base of Marble
Falls Is. and at base of "Lower Bend Is." The Bend series being thus
subdivided into Penn, and Miss. fms. the name was in 1920 discarded
by U. S. Geol. Survey.

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25-26),
replaced "Lower Bend sh." with Barnett sti., which they tentatively re-
151627°—38-----11
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ferred to Miss. In Univ. Tex. Buli. 2132, 1922, they continued to use
Bewd proMp (as it is "one of most widely known geological units of
the SW."), classified it as Penn., and included in it Barnett sh. They
also stated that Barnett sh. included at top a thin Is. that contains
fossils of "Miss, aspect," and that the Barnett appears to writers to
belong to Penn, but that it may prove to be upper Miss.

C. Schuchert, 1924 (Textbook geol., pt. 2, pp. 353, 357, 358, 368), stated:
Be%dia% aeries includes Smithwick shales, 0 to 1,000 ft.; Marble Falls
Is., 200 to 700 ft.; and Lower shales. Assigned to Penn., although con-
sidered older than usual type of Penn. fms.

W. E. Hubbard and W. C. Thompson, 1926 (A. A. P. G. Bull., vol. 10, No.
5, pp. 461-462), restricted Bead yrowp to Penn. (Smithwick sh. and
Marble Falls Is.) and assigned Barnett sh. to Miss., as did M. G. Cheney,
1929 (Univ. Tex. Bull. 2913). R. C. Moore, 1929 (A. A. P. G. Bull,
vol. 13, p. 894), however, continued to include Barnett in Bead. But
J. P. Bowen and J. F. Gibbs, 1932 (A. A. P. G. Bull,, vol. 16, No. 2, p.
181), restricted Bead yrowp to Penn.

R. C. Moore, 1932 (Geol. Soc. Am. Bull.,, vol. 43, No. 1, p. 279), divided
the Penn, "system" of Mid-Continent field into 4 "series," to which
he applied following names (descending) : Virgil, Pottawatomie, Des
Moines, and Bend. He defined latter as follows: "The Bead series, at
base of the system, consists predominantly of marine beds containing
a distinctive fauna that shows strong relationship with uppermost Miss,
faunas. A distinct and widespread uncon. marks top of the series."

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 99-100), included in Bead
yroap only Smithwick sh. and Marble Falls Is.,, and assigned both to
Penn.

C. Schuchert and C. O. Dunbar, 1933 (Textbook geol.,, pt. 2, p. 248),
included in Bead the Smithwick sh., Marble Falls Is., and Barnett sh.,
and assigned its upper part to Pottsville time and its lower part to a
period of pre-Pottsville Beww. time "not represented by deposits in
Appalachian region, Kans., Nebr., or Ill., but corresponding to lower
part of Namurian of Europe."

R. H. Dott, 1934 (A. A. P. G. Bull,, vol. 18, No. 5, p. 579), used Bewdfum as
a time term for Penn, rocks underlying PoffsviUe of "standard" classifi-
cation ; but this constitutes a restriction of Pottsville, which, according
to established classification, includes the oldest Penn, sediments in
America. The Marble Falls Is. was in 1924 pronounced by G. H. Girty to
be of Pottsville age.

B. H. Harlton, 1934 (A. A. P. G. Bull., vol. 18, No. 8, pp. 1018-1049), used
Bendiuw period as a time term separating Penn, (restricted) "period"
from Miss, "period," and showed unconformities at top and base of the
rocks assigned to his Bendian period. He divided his Bendian period
into paleontologie subdivisions called Upper Bewdia%, Middle Beltdiaw,
and Lower Bewdiaw, and assigned to it various named fms. of western
Tex., central Tex. (the typical Bend region), Arbuckle Mtn and Ouachita
Mtn regions of Okla., and also NE. Okla and NE. Ark. In Bend region
he assigned to his Bendian period the Smithwick sh., Marble Falls Is., and
what appears to be upper part of Barnett sh., which he showed (p. 1020)
as separated from Marble Falls Is. by a great hiatus, and as separated
from what appears to be Barnett sh. restricted by another hiatus.
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The U. S. Geol. Survey in 1935 adopted Bewd yrot/p as defined by Tex.
Geol. Survey in 1933, i. e., to include the two fms. of Penn, age (Smith-
wick sh. above and Marble Falls Is. below) that are present in Bend
region. F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Surv.
Bull. 3534, p. 65), also included in Bend group (Penn.) the Smithwick
and Marble Falls fms. and assigned the Barnett to Miss.

(Bend formation.

Middle and Lower Jurassic: Northern California (Gold Belt region).

J. S. Diller, 1892 (prei, proof-sheet edition of IT. S. G. S. Lassen Peak folio, No.
15) and 1895 (published Lassen Peak folio, No. 15). The Head fm. contains
some Is., but is composed chiedy of slates, sss., and egls., and crops out along
western arm of Great Bend of Pit River. Isolated areas of the Is. are exposed
near stage road 1 mi. W. of Montgomery Creek, and the slates and sss. form upper
part of N. slope of Cedar Creek 4 mi. W. of Round Mtn. Jurassic fossils. Rests
on Cedar fm. and is overlain by Chico fm.

H. W. Fairbanks, July 1894 (Am. Geol, vol. 14, p. 27). Bend fm., consisting
of slates and argill. Is., embraces, as far as is known, the Lower and Middle
Jura.

J. P. Smith, October 1894 (Jour. Geol., vol. 2, p. 611). Bend fm. was named by
J. S. Diller (U. S. G. S. Lassen Peak Sheet, 1892) to include all Jurassic
deposits of region of Big Bend of Pitt River. In a later publication Mr. Diller
(Bull. Geol. Soc. Am., vol. 4, 1893, p. 221) stated that Pitt River Jura corre-
sponds to Mormon ss. (Middle Jura) of Taylorsville region. About 6 mi. W. of
Big Bend, in Big Canyon, H. W. Fairbanks discovered fossils, in shaly lIss., which,
on examination by writer, proved to be Jurassic and probably=Hardgrave ss.
(Lower Jura) of Indian Valley.

Includes Potem and Modin fms.

Bend sand.
A subsurface sand, of Penn, age, in Brown, Eastland, Stephens, and Young
Counties, north-central Tex. Lies at 2,700 to 4,200 ft. depth.

tBendian series.
See under Bead yrotip, C. Scliuchert 1924 and R. H. Dott 1934.

Benezette limestone member (of Pocono formation).
Mississippian: Central northern Pennsylvania (Elk County).

C. A. Ashburner, 1885 (2d Ta. Geol. Surv. Rept. IC, pp. 104-105). Ls., in Pocono
fm. along main branch of Straight Creek, lying 200 ft. below Olean cgl. is probably
same as Beneaette Is., found along road SW. of Benezette village.

F. G. Clapp, 1905 (U. S. G. S. Bull. 249, p. 21). Benezette Is.—At a few points
in Elk Co. a triple bed of Is., supposed to be of Pocono age, has been found
about 200 ft. below Olean cgl. The upper bed is reported as having probable
max. thickness of not over 7 ft., the others being considerably thinner. Outcrops
1 mi. W. of village of Benezette.

Ben Harrison limestone.
Miners' local name for an ore-bearing Is., 40+ ft. thick, in middle part of
Oquirrh fm. (Penn.) of northern Utah. Lies 120 to 250 ft. below Black
Bear Is. (miners' name) and 500+ ft. above Larsen Is. (miners' name).
Is worked in Ben Harrison mine, Stockton dist. (See U. S. G. S. P. P.
173, 1932)

Ben Lomond formation.

Oligoceéne (?) : Trinidad.

V. C. Illing, 1928 (Geol. Soc. London Quart. Jour., vol. 84, p. 15).
Bennett quartzite.

Pre-Cambrian : Quebec.
J. K. Knox, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. 233).
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Bennett shale.

Pennsylvanian: Southeastern Nebraska and northeastern Kansas.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 84, 86, 88. 185).
sit—Bluish-gray and nearly black argill. sh. with one carbonaceous streak resem-
bling coal and a thin yellowish to brownish Is. Thickness 8 to 10 ft. in Nebr. and
12 ft. in NE. Kans. Underlies Howe Is. and overlies Glenrock Is.; all included
in Elmdale sh. memb.

G. E. Condra, 1935. (See under Tfotoe la.)

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), transferred this unit to Perm.
This change in Perm.-Penn. bdy has not been considered by U. S. Geol. Survey
for its publications.

E. C. Reed (Asst. State Geol. Nebr.), 1936 (letter dated Oct. 16). Type loc. of
Bennett sh. is along the Little Nemaha and its branches S. of Bennett, Lancaster
Co., Nebr.

Bennett oil sand.
Subsurface sand in lower part of Penn, section of Graham held, in NW.
part of Carter CO., Okla., from 80 to 135 ft. below Graham oil sand and
about 165 ft. above Sutherland oil sand. Thickness 10 to 45 ft.

Bennett Bridge beds.

Upper Ordovician: Northern New York (Black River Valley).

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 87-89, 138, 141, 149, 154).
Bennett Bridpe beds, aone of Pholadomorpho HosMta.—Uppermost part of Pulaski
fm. Overlie Sandy Creek beds and underlie Oswego ss. Exposed along upper
Sandy Creek and at Bennett bridge, below Salmon River Falls [Oswego Co.].

Bennettsville facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98,
pp. 77, 149, etc., 1931) to a lithologic development ("that of the type
locality of the fm.") of his Carwood fm. in a part of southern Ind.

Benning granite.
Trade name for a white, coarse, granular, imperfectly schistose granite
exposed at Benning mine, NE. of Dahlonega, Ga., where it is associated
with a dark-colored mica schist. (See U. S. G. S. Bull. 293, p. 122,

1906.)

Bennington quartzite.

Lower Cambrian: Southwestern Vermont (Bennington County).

C. D. Walcott, 1896 (U. S. G. S. Bull. 134, p. 33), in discussion of the correlation of
the Lower Camb, qtzite in Eastern States, called this qtzite in N. Y. and Vt. Ben-
néu/tou gdaite, but did not otherwise dehne the name.

G. W. Bain, 1927 (15th Rept. Vt. State Geol., pp. 222-226). Bewniaptow (Faite.—In
N. part of Vt. coarse bouldery deposits were left on the ancient piedmont plain.
In central Vt.,, btw. Brandon and Rutland, the beds are thinner and only in rare
instances do constituent grains exceed % inch diam. At Bennington the beds are
composed of small sand grains. Unweathered feldspar pebbles are common in the
deposits btw. Brandon and Rutland, which indicates rapid erosion and deposition.

F. A. Burt, 1929 (16th Rept. Vt. State Geol., pp. 68-84, in description of Bennington
area). Vermont fm. consists locally of 1,600+ ft. of Lower Camb, qtzites called
by Bain the Bewninytou. (Faite.

Bennington limestone.
Lower Cretaceous: Southeastern and central southern Oklahoma.

J. A. Taff, 1902 (U. S. G. S. Atoka folio, No. 79, p. 6). Beiwtinytom Is.—Massive dull-
blue shell Is., 10 to 15 ft. thick, underlying Silo ss. and overlying Bokchito fm. I"
Tex. is represented by 80 to 100 ft. of calc, fossiliferous clays.

Named for Bennington, Bryan Co.
Benoist sand.
A subsurface sand in Chester group (Miss.) of Marion Co., Ill. (See IlI-
Geol. Surv. Bull. 54, index.)
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Bens Creek sandstone. (In Kanawha formation.)

Pennsylvanian: Southern West Virginia.

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo
Counties, p. 204). Betu Creek ss.—Massive, medium-grained, micaceous, grayish
brown. Thickness 0 to 30 ft. Lies 0 to 5 ft. below Eagle coal and 5 to 10 ft.
above Bens Creek coal. Named for association with Bens Creek coal, whjch was
named for Bens Creek, Mingo Co.

Benson formation.
Upper Cretaceous: British Columbia.

C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 96, and Canadian Min.
Inst. Trans., vol. 15, p. 338).

Benson limestone.

Middle Ordovician (Trenton) : Central Kentucky.

A. F. Foerste, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, imprint on title page
July 1913, pp. 380, 389, 429, 430). Benson or Biphy hed—Fossiliferous granular
Is., occasionally phosphatic at top; 35 ft. thick. Underlies Brannon bed and
overlies Wilmore bed. Has been regarded same as Bigby fm. of Tenn., but Bigby
should either include all strata btw. Wilmore and Perryville fms. or be restricted
to Woodburn horizon.

Named for Benson, Franklin Co.

Benson limestone.

Mississippian (lower and upper?) : Central northern Utah (central Wa-
satch Mountains).

F. F. Hintze, Jr., Dec. 12, 1913 (N. Y. Acad. Sei. Annals, vol. 23, pp. 109, 113).
Beason is.—Descending: (1) Hard, dark-blue, cherty, coralline Is., 100 ft.; (2)
massive dark-biue Is., 300 ft.; (3) fossiliferous blue Is., 3 ft.; (4) thick-bedded blue
Is., 100 ft.; (5) dark-blue cherty and brecciated Is., 200 ft.; (6) hard blue Is., 100
ft.; (7) dark porous Is., very fossiliferous, 21 ft.; (8) thick-bedded Mue is., exten-
sively bored, 120 ft.; (9) thick-bedded light-blue Is., 43 ft.; (10) thin-bedded blue
Is., 45 ft.; (11) Is. cgt. at base, thin. Total thickness 1,032 ft. Underlies Reade
fm. without observed discon. Uncon. overlies Maxfield fm. (Ord.). Named for oc-
currence in Reade [Reed] and Benson Ridge, just above old mine workings of same
name [in Salt Lake Co.].

Fossils collected from lower 500 ft. of these rocks (by B. S. Butler in 1916
and 1917) have been identified by G. H. Girty as clearly of Madison
(lower Miss.) age. Whether upper 900 ft. contains evidence indicating
that any part of fm. is post-Madison, and of Brazer age, remains to be

determined, but probably some of it is of Brazer (upper Miss.) age.

Benson sand.

A subsurface sand, of Upper Dev. (Chemung or Portage) age, in W. Va.
that lies lower than Cooper sand and higher than Elk sand. The name
has also been carried into SW. Pa., where it appears to have been applied
to a lower sand, 70 ft. thick in boring near McDonald, Pa., where its
top lies 2,129 ft. below Gordon Stray sands. Named for J. C. Benson
well in W. part of Barbour Co., W. Va.

Bent sandstone. (In Bluestone formation.)
Mississippian: Southeastern West Virginia.
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 293, 315). Bewt as.—Greenish brown, micaceous, Saggy or shaly ledge, usually
40 to 60 ft. thick. Lies 50 to 200 ft. below top of Bluestone group [Bluestone
fm.]. Rests on Upper Bent sh. Type loc. is on Bent Mtn (Mercer Co., 1.2 mi.
SE. of Pride), where it is 55 ft. thick.

Bent shale. (In Bluestone formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia

(Tazewell County).
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D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 293, 315-316). tipper Bent sA. immediately underlies Bent ss. memb. of Blue-
stone group and is separated from forcer Bent sit. by Bent Is., 0 to | foot thick. All
belong in Bluestone group [Bluestone fm.J. Upper Bent sh. is sometimes red and
variegated, and sometimes black and fissile, 20 to 40 ft. thick, and contains marine
fossils. Its type loc. is on Bent Mtn (Mercer Co., W. Va., 1.2 mi. SE. of Pride),
.where it is red and green and 55 ft. thick. The Bower Bent sh. is green, argill.,
and fissile, and carries marine fossils. It was not seen in Mercer, Monroe, and
Summers Counties, W. Va., but is visible in Tazewell Co., Va., about 1 mi. NW. of
Bailey Station; thickness 6 to 18 ft. [See also under Bent is.]

Bent limestone. (In Bluestone formation.)
Mississippian: Southwestern Virginia (Tazewell County).
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers
Counties, pp. 293, 316). Bent ts—A thin lenticular horizon, 0 to 1 foot thick,
named for its association with Upper Bent sh. Contains ostracods. Is a memb.

and Summers Counties, but is exposed in Tazewell Co., Va., on a cross road that
passes Bailey Station NW. to Mud Fork of Bluestone River, the outcrop being on
the Mud Fork side of the ridge and about | mi. from the station, where it lies btw.
Upper Bent sh. and Lower Bent sh.

Benton shale. (In Colorado group.)

Upper Cretaceous: Southeastern Montana, South Dakota, eastern Wyo-
ming, Nebraska, southern Minnesota, eastern Colorado, Kansas, north-
eastern New Mexico.

F. B. Meek and F. V. Hayden, 1862 (Phila. Acad. Nat. Sei. Proc., vol. 13, pp. 419,
421). Fort Benton prowp (Formation Wo. 2 of Cret.).—Dark-gray laminated clays,
sometimes alternating near upper part with seams and layers of soft gray and
light-colored Is. Fossiliferous. Thickness 800 ft. in vicinity of Fort Benton,
on Upper Missouri River. Also occurs along Missouri River from 10 mi. above
James River to Big Sioux River; along eastern slope of Rocky Mtns ; and at Black
Hills. Overlies Dakota group and underlies Niobrara div. [This paper by Meek
and Hayden described the rocks of Nebr., which at that time included Wyo., Mont.,
and Dak.]

Is lower fm. of Colorado group. For many years the "Fort" lias been
dropped from the name, and Bewfon sA. has been used.

Named for Fort Benton, on Missouri River, about 40 mi. below Great Falls,
Mont., but the strat, limits of the fm. are based largely on sections along
Missouri River in northern Nebr., where Benton sh. rests on Dakota ss.
and is overlain by Niobrara Is. The early Cret. rocks of central Mont,
region, including Fort Benton, are now classified as Colorado sh. (= un-
divided Niobrara and Benton) and Kootenai fm. (Lower Cret.). In
parts of Wyo. and eastern Colo, the rocks formerly called Benton are now
divided into (descending) Carlile sh., Greenhorn Is., and Graneros sh.
In central southern Wyo. and Bighorn Mtns they are divided into
(descending) Carlile sh., Frontier fm., Mowry sh., and Thermopolis sh.

Benton sand.

Tertiary : Southeastern Missouri.

C. F. Marbut, 1902 (Mo. Univ. Studies vol. 1, No. 3, pp. 18, 23, 32). Betito"
sands.—Gray, reddish, or brownish sands in lower part, white sands and whitish
clays in upper part; thickness 0 to 200 ft. Underlie whole area of Crowley and
Benton ridges and apparently Sikeston ridge also. Of late Tert, age, probaMy
Lafayette [also calls them Lafayette sands], Rest uncon. on Idalia sh. or clay, and
underlie, probably uncon., Piketon or Lafayette gravels or the loess.

Appears to belong to Wilcox fm.
Named for exposures at Benton Ridge, Scott Co.
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Bentonian series.
A term applied by C. R. Keyes to deposits underlying his Pierran series
and overlying his Bearian series. Includes Niobrara Is. and Benton sh.
(See Pan-Am. Geol., vol. 63, No. 4, 1965, p. 281, and vol. (U, No. 1, 1935,

p. 11.)

Benwood limestone member (of Monongahela formation).

Pennsylvanian: Westen: Pennsylvania and Maryland, eastern Ohio, and
northern West Virginia.

M. R. Campbell, 1903 (U. S. G. S. Brownsville-Connellsville folio, No. 94, p. 10).
Benwood Is—Geographic name (to replace inappropriate name "Great Is.") for
the thick Is. which occupies interval btw. Sewickley coal and Uniontown coal Is
generally composed of 2 members having total thickness of about 140 ft. Lower
memb. is entirely Is. and 70 or 80 ft. thick. Upper memb. is considerably broken
by ss. and sh. beds. Name Benwood suggested, in correspondence, by Dr. I. C.
White, from town of Benwood, Marshall Co., W. Va. According to Dr. White the
is. is well exposed in river bluffs in that vicinity.

In 1907 the W. Va. Geol. Surv. (Repts. on Ohio, Brooke, Hancock, Marshall,
Wetzel, and Tyler Counties) restricted Bciuoood to lower div. of
"Great Is.," and applied Fdllott yreew sA. to the thin sh. (0 to 5 ft.) in
places separating it from overlying Uniontown Is., or upper div. of "Great
Is." This is present established definition of Benwood Is.

Berea sandstone.
Mississippian : Ohio, southern Michigan, western Pennsylvania, northeast-
ern Kentucky, and northern West Virginia.

J. S. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, pp. 21, 29). Berea
grit—Drab ss., 50 ft. thick, underlying Cuyahoga sh. [Cuyahoga as here used
included Sunbury sh.] and overlying Bedford sh. Included in Waverly group.

Named for Berea, Cuyahoga Co., Ohio.

('Berea shale.
A name applied in some early repts to Sunbury sh. of Ohio. Abandoned
because of conllict with Berea ss.

Berenda limestone.

Mississippian: New Mexico.

C. R. Keyes, 1906 (Jour. Geol., vol. 14, pp. 147-154), applied Berenda Ise. to Iss.
said to underlie Lake Valley Is. in N. Mex. Derivation of name not given.

C. R. Keyes, 1908 (Am. Inst. Min. Engrs. Bi-Mon. Bull. No. 19, pp. 7-21). Berenda
Is—Nodular Iss., 50 ft. thick, consisting of (descending) : (1) 10 ft. of bluish
thinly bedded cherty Is.; (2) 30 ft. of gray thinly bedded Is.; (3) 10 ft. of
massive compact Is. Underlies Grande Is. and overlies Bella sh.

Probably (?) named for Berenda Valley.

In several subsequent repts Keyes assigned his Berenda Is. to Dev. and
correlated it with Martin Is. of Ariz.

Beresford phase.
Pre-Cambrian: Manitoba.
J. F. Wright, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 160).

Beresford Lake phase.
Pre-Cambrian: Manitoba.
J. F. Wright, 1932 (Canada Geol. Surv. Mem. 169, p. 17).

Bergman group.
Cretaceous (Upper?): Northwestern Alaska (Koyukuk River region).

F. C. Schrader, 1902 (Geol. Soc. Am. Bull.,, vol. 13, p. 246). jBergwta?t series.—
Essentially thin-bedded or medium-bedded impure gray or brownish sss. and dark
slates, with some dark sh. and occa.siona.l egls., but on N. it is bordered by belt
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of cgl. several to 10 mi. wide, which apparently is basal memb. of series. Thick-
ness 2,000 ft. Probably Cret. Conformably overlies Koyukuk series, also Totsen
series.

W. C. Mendenhall, 1902 (U. S. G. S. P. P. 10, pp. 31-48). Bergowi gerfes.—Folded
ss., One cgls., and dark sandy shales, the sss. and shales usually alternating in
thin bands, but occasionally the sss. disappear and broad belts of sh. many
hundred ft. thick occur. To N. the sss. are replaced by cgls., and cgl. forms base
of series. No fossils. Tentatively assigned to Mesozoic.

Named for trading post (Bergman) on Koyukuk River.

Berkeley group.

Pliocene: Western California (San Francisco region).

A. C. Lawson and C. Palache, 1902 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 2, p.
375 and map). The entire series of rocks, volcanic and sedimentary, firom hose
of Orindan fm. to crest of Frowning Ridge, is here named geHea,
and the interval is regarded as having a break in its accumulation dividing it
into Upper and Lower Berkeleyan. The Upper Berkeleyan includes Bald Peak
basalt, Siestan fm., Grizzly Peak andesite, and several other unnamed fms. The
Lower Berkeleyan includes Trampan and Orindan fms. and a great thickness of
unnamed igneous and sed. fms. The Berkeleyan series is uncon. overlain by
Campan series and uncon. underlain by Monterey series.

A. C. Lawson, 1914 (U. S. G. 8. San Francisco folio, No. 193). gIrowp
includes rocks btw. fop of Orinda fm. and base of Campus fm. Divided into
(descending) Bald Peak basalt, Siesta fm., and Moraga fm. Rests, with probable
uncon., on Orinda fm., and is uncon. overlain by Campus fm.

Named for occurrence E. of Berkeley.

tBerkeleyan series.
See

tBerkshire limestone.
Lower Ordovician to Lower Cambrian: Western Connecticut, Massa-
chusetts, and Vermont.
E. Hitchcock, 1833 (Rept. on Geol., Min., Bot., and Zool, of Mass., pp. 297-305).
%s—Constitutes part of the extensive Is. fm. which occupies western
part of Conn., Mass.,, and Vt. It passes through numerous gradations of tex-
ture and color, from the snow-white coarsely granular and crystalline variety
in Adams [Mass.] to the dark-gray almost compact variety in Williamstown, and
to the even darker variety in West Stockbridge.

Replaced by %s., the name having for many years been
restricted to the schist.

Berkshire schist.
Ordovician, Cambrian, and pre-Cambrian(?): Western Massachusetts,
Connecticut, southwestern Vermont, and eastern New York.

T. N. Dale, 1891 (Am. Geol.,, vol. 8, pp. 1-7). Ber&sTdre schists.—In character like
Greylock schists, but more frequently calc., especially toward underlying Stock-
bridge Is. Overlain by Bellows Pipe Is. in western Mass. Thickness 1,000 to
2,000 ft. Named for prevalence in Berkshire Co., Mass.

T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept., pt. 2, pp. 303-306 and map).

sc7Mst—Phyllite and muscovite chlorite schist, generally greenish or
grayish, of fine micaceous aspect, saponaceous to touch; in some places contains
cubes of pyrite ; often interbedded with purplish schist of similar character; both
often traversed by veins of milky quartz and chlorite. Thickness 200 to 2,000
ft. Is contemp. with Hudson River sh., of Lower Sil. [Ord.] age. Rests con-
formably on Stockbridge Is. [Now known to be, in places at least, overthrust
on Stockbridge Is. See 1932 paper by Prindle and Knopf cited beyond.] Is over-
lain, without evidence of uncon., by Rensselaer grit in Rensselaer grit plateau of
eastern N. Y.

In 1899- (U. S. G. S. Bull. 159) B. K. Emerson described Ber&sJMre scMst of
western Mass, as a chloritic hydromica or sericite schist. In 1912 (U.
S. G. S. Bull. 521) T. N. Dale assigned the Berkshire to Middle Ord.
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(Trenton) and Upper Ord. Id 1917 (U. S. G. S. Buil. 597, p. 39) B. K.
Emerson described (and mapped) Ber&gMre .scM.st as an extensive slaty
fm., which in its western parts in N. Y. is characterized by presence
of Upper Ord. fossils and in its eastern parts becomes a complete mica
schist, with garnet, staurolite, and tourmaline, and so much feldspar
that it may be called in places a schistose gneiss. "It makes up nearly
all mtn ridges that rise from the Is. valleys in western Mass." [Mapped
as Ord |
In 1927 the U. S. Geol. Survey discarded .Hudson scMat, upon recommenda-
tion of E. B. Knopf, who stated it is same as Berkshire schist, the
preferred name. For many years the Berkshire was classified as Ord.,
but additional work proved that in some areas the rocks mapped under
that name included Camb, and pre-Camb. rocks. (See E. B. Knopf,
Am. Jour. Sei., 5th, vol. 14, Dec. 1927, pp. 429-458, and references there-
in; also L. M. Prindle and E. B. Knopf, Am. Jour. Sei., 5th, vol. 24, Oct.
1932, pp. 257-302.) The latter rept divided the rocks in N. half of
Berkshire Co., Mass., that had previously been mapped as BcrA'.sM/c
into several named fms. of Ord., Camb., and pre-Camb. age;
and subsequent work has shown that Berkshire schist in S. half of Berk-
shire Co. is also susceptible of subdivision into several fms. of different
ages. The name, however, is stili considered a useful blanket term, in
other areas in which it has been used, and its retention is recommended
by Mrs. Knopf "to cover certain predominantly argill. rocks of variable
metamorphic rank whose age is stiil undet, except that the existing
evidence indicates that they are not younger than Ord. and that they
may include rocks as old as pre-Camb." This recommendation has
been adopted by U. S. Geol. Survey, with the expectation that as rapidly
as accumulated evidence justifies, this composite unit in other areas
will be separated into rocks of different ages, bearing different names.

Berkshire sand.
A commercial term applied to the friable beds of Cheshire qtzite excavated
E. of the station at Berkshire, Berkshire Co., Mass.

Berkshire County series.
Pre-Cambrian: Western Massachusetts.

W. O. Crosby, 1876 (Rept. on geol. map of Mass., p. 40), applied Ber&sMre CoMaty
aeries to pre-Paleozoie rocks of Berkshire Co., including Eolian Is., qtzite, Taconic
si., and clay si., gneiss, and mica schist.

Berland River shales.
Cretaceous : Alberta.
J. MacVicar, 1924 (Canada Geol. Surv. Summ. Rept. 1923, pt. B, p. 34).

fBerlin gneiss.

Late Paleozoic (?) : Northern New Hampshire (White Mountains).

C. H. Hitchcock, 1873 (Rept. Geol. Surv. N. H. 1872, p. 7), used, but did
not define, BerMw yneigg, and showed it as older than gneiss of Win-
nipesogee Lake and younger than the porphyritic gneiss and granite of
N. H. In same year (Proc. Boston Soc. Nat. Hist., vol. 15, pp. 30-1-309)
he stated that Bethlehem gneiss "may possibly be same as the gneiss
at Berlin." 1In 1874 (Geol. N. H,, pt. 1, btw. pp. 508 and 545) he stated:
I think the Lake gneiss (Lake Winnipiseogee gneiss) includes the Berlin
and Manchester ranges.
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C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, p. I11), used BerMw or Lo/.-c ywO.s.s
for fine-grained gneiss underlying Montalban group and overlying Beth-
lehem gneiss in White Mtns, in N. part of which is Berlin Twp and
village of Berlin.

On 1832 geol. map of U. S. the rocks of Berlin region are mapped as pre-
Camb., upon basis of information supplied by M. Billings. But Billings
later (Sei., Jan. 19, 1934) stated: "It is very probable that there are
no pre-Camb. rocks in central N. H., and perhaps in whole State also
that "most of the intrusive rocks, originally assigned to pre-Camb., are
actually younger than lower Dev. also that "even the high-grade
metamorphic rocks are Paleozoic."

M. Billings, 1985 (letter dated Aug. 27). Bcerh'w ynets# belongs to New
Hampshire magma series [which he classifies as late Dev. or late Carbf.].

Berlin rhyolite gneiss.
Pre-Cambrian (pre-Huronian?) : Central southern Wisconsin (Green Lake

County).

R. D. Irving, 1877 (Geol. Wis., vol. 2, p. 520). BerHm starta, porphyry occurs at
city of Berlin, Green Lake Co. [See also T. C. Chamberlin, p. 149, of same vol.,
where he called the rock Berlin porpbpry.J

S. Weidman, 1898 (Wis. Geol. Nat. Hist. Surv. Bull. 3, Sei. ser. 2, pp. 32-47).
Berlin rhpolite pneiss (pre-Camb.) outcrops at Berlin, Green Lake Co. Is the

Berlin porphyry of Chamberlin.
C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 365). The pre-Camb.
crystalline rocks at Berlin "may be supposed to be pre-Huronian."

fBerlin limestone. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania.

F. and W. G. Platt, 1877 (2d Pa. Geol. Surv. Rept. H,, pp. 223, 286, 292). Berlin
Is—At Forwardstown, Somerset Co., it consists of an upper Is. 2 ft. thick, which
rests on | ft. 6 in. of yellow clay underlain by 2 in. of coal, and a lower Is.
1 ft. 6 in. thick; and its top lies 90 ft. below Elk Lick is. and its base lies
8 ft. 6 in. above Harshberger is. [A section on p. 292 shows Berlin coal 65 to
70 ft. below Elk Lick Is. and 10 ft. above Berlin Is., which here is 8 ft. thick and
occurs 5 ft. above Platt coal.]

Same as Ames Is. memb. of Conemaugh fm.

Berlin group. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania.

I. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Berlin pronp underlies Morgantown
ss. and extends to base of Platt (?) coal, which underlies Green Crinoidai (Berlin)
Is. in Allegheny Co.

Berlin clay.
Name applied by R. F. Flint (Geol. Soe. Am. Bull., vol. 44, No. 5, pp. 965-
987, 1933) to a late Pleist. clay that underlies parts of eastern Berlin
Twp, Conn.

Bermuda earth.

Miocene : Eastern Virginia.

W. B. Clark, 1897 (Md. Geol. Surv., vol. 1, p. 197). The nearly pure diatomaceous
earth of Chesapeake fm. is sometimes known as "Richmond earth," from its wide
occurrence in vicinity of Richmond. It was long referred to in literature as
"Bermuda earth/' from its supposed occurrence on Island of Bermuda, but the
specimen upon which the reference was based was ultimately shown to have come
from Bermuda Hundred, on James River [in Chesterfield Co., Va.].

Bernadotte sandstone. (In Pottsville formation.)

Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Sei, 5th, vol. 14, pp. 307-316). Bernadotte ss.—
Coarse-grained, massive ss. at base of Carbondale fm. [as he proposed restricting
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Carbondale] in Fulton Co. Fills erosion channel in Pottsville fm. [Derivation of
name not stated, but probably town of Bernadotte, Fulton Co.]

H. R. Wanless, 1931 (Ill. State Geol. Surv. Bull. 60, pp. 179-193). Bernadotte ss.
in places cuts out underlying beds down to coal No. 1.

II. R. Wanless, 1931 (Geol. Soc. Am. Bull.,, vol. 42, p. 804), showed top of Bernadotte
ss. lying 50+ ft. beiow coal No. 2 and as cutting out beds down to and into
coal No. 1.

Bernadotte cyclical formation.
A name applied by H. R. Wanless (III. Geol. Surv. Bull. 60, 1931, pp. 179-
193) to a middle portion of Pottsville fm. (Penn.) of central western
I11, based upon the rliythmic-cycle theory of deposition. Derivation of
name not stated.

fBernalillan series.
A time term introduced by C. R. Keyes to cover part of the Perm, deposits
of N. Mex.

Bernalillo shale.

Permian: Central northern New Mexico.

C. R. Keyes, 1903 (Ores and Metals, vol. 12, p. 48). The Permo-Carbf. of N. Mex.
consists of series of red shales and sss. called BernaWto shales in Sandia Mtns.
Younger than Coyote ss. [Derivation of name not given.]

C. R. Keyes, 1903 (Rept. Gov. N. Mex. to U. S. Secy Interior, pp. 337-341), gave
thickness of BernaMHo terrane as 1,000 ft.

C. [R.] Keyes, 1922 (Pan-Am. Geol., vol. 37, p. 426). The so-called Bernalillo shales
comprise Abo red beds and Yeso pink beds.

fBernallian series (Keyes).
Same as fBernalillan series.

Bernardston formation.

Devonian: Western and central Massachusetts, southeastern Vermont, and
southwestern New Hampshire.

J. D. Dana, 1873 (Ain. Jour. Sei., 3d, vol. 6, pp. 339-352), in describing the
Helderberg rocks of Connecticut River Valley, referred frequently to Bemardsiott
AamctiferoMs mica -si, Bernardston. si., and Bernardston qtxite, as being of
Helderberg age.

B. K. Emerson, 1890 (Am. Jour. Sei., 3d, vol. 40, pp. 263-275, 362-374). Bernards-
ton series.—Upper Dev. metamorphic rocks, containing Chemung fossils, with a
few Hamilton forms. Includes amphibolite, mica schist, hornblende schist, qtzite,
Is., cgl., argillite, and gneiss. Occurs at Bernardston, Mass.

B. K. Emerson, 1898 (U. S. G. S. Holyoke foiio, No. 50; also. U. S. G. 8. Mon. 29,
pp. 253-300 and map). Bernardston fm.—Mica schists and hornblende schist;
underlain by qtzite in thick beds, with Iss. containing Upper Dev. corals; at
base cgl. of pebbles derived from Leyden argillite, which is locally changed to
gneiss. Thickness 1,650 ft. Uncon. overlies Leyden argillite and uneon. under-
lies Juratrias [Newark group], [See also B. K. E., U. 8 G. 8. Bull. 597, 1917.]

Named for occurrence at Bernardston, Mass.

tBernardston limestone.
Devonian : Western and central Massachusetts.
J. D. Dana, 1877 (Am. Jour. Sei., 3d, vol. 14, pp. 379-387), applied Bernardston la.
to crinoidal Is. in midst of Helderberg fm. at Bernardston, Mass., which is a bed
in Bernardston fm. The U. S. Geol. Survey does not apply the same name to a
geologic unit and to a part thereof.

Berne member.

Mississippian: South-central Ohio.

J. E. Hyde, 1915 (Jour. Geol., vol. 23, pp. 656, 657, 659, 660, 667, 669, 674-682).
Berne memb.”"Largely pebbles, but sss. of moderate coarseness and shales are
found in it at some localities. Thickness 0 to 20 ft. Always present (in Licking,
Fairfield, and Hocking Counties) and readily recognized resting on Black Hand
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memb. [restricted use of Black Hand]. Lithologically very like underlying cgls.
and heretofore included in Black Hand fm. but here separated out as distinct
top memb. of Cuyahoga fm. Whether it be regarded as closing the Cuyahoga
or opening the Logan it separates two groups of sediments essentially different
from each other in many ways. Underlies Byer memb. of Logan fm. [the beds
called Byer were previously included in Black Hand fm.]. Equivalent to cgl
1 of C. S. Prosser.

J. E. Hyde, 1927 (Ohio Geol. Surv., 4th ser., Bull. 31, pp. 43-64). Berne cyl
memb.-—Coarse conglomeratic ss. Can be traced from Vinton Co. to Wayne Co.,
a distance of 120 mi. Its history belongs to Logan fm. [In detailed sections
in this rept the Berne is included in Cuyahoga fm., but in description it is
included in Logan fm.]

These beds belong to Black Hand fm. of Prosser and others.
Named for exposures in Berne Twp, Fairfield Co.

Berne member (of Marcellus shale).

Middle Devonian: Eastern New York (Berne-Durham quadrangle).

G. A. Cooper, 1933 (Am. Jour. Set, 5th, vol. 26, pp. 544, 548). Berne memb. is
proposed for Interval btw. Onondaga Is. and Otsego memb. of Marcellus in region
E. of Schoharie. Dark gray sh., with a white or gray streak, and usually
crumbles into small lumps; conchoidal fracture when fresh. Type section is in
hill S. of Berne, where memb. is 280 ft. thick. It is=Union Springs, Cherry
Valley, and Chittenango members of the Marcellus of Unadilla and Chenango
Valleys and other areas.

fBerners formation.

Jurassic, Triassic, and probably Paleozoic: Southeastern Alaska (Berners
Bay region).

A. Knopf, 1911 (U. S. G. S. Bull. 446, pp. 14-19, map). Benners fm. (Jwrassic-
Cret.)—A sed. fm., dominantly slates and graywackes. Some basaltic green-
stones and quartz porphyry schists, of small importance, are associated with it.
Splendidly displayed along W. shore of Berners Bay and along Lynn Canal from
Point St. Mary to mouth of Independence Creek; also on E. shore of Berners
Bay.

G. C. Martin, 1926 (U. S. G. S. Bull. 776, pp. 256-260). "Berners fm." includes
rocks of Jurassic, Triassic, and probably Paleozoic age, and name is discarded.

Beroun moraine.
Pleistocene (Wisconsin stage) : Northeastern Minnesota.
F. Leverett, 1928 (U. S. G. S. P. P. 154). Named for Beroun, Pine Co.

Bertha limestone. (In Bluefield formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 299, 393). Bertbo Is—Yellow, impure, siliceous; 2 to 15 ft. thick; marine
fossils. Underlies Upper Bertha sh. and overlies Lower Bertha sh., all mem-
bers of Blueheld group [fm.]. Named for association with Bertha ss. and
Upper Bertha sh., but not exposed at type loc. of Bertha ss. Observed, how-
ever, at other localities in Summers Co., and in Monroe and Mercer Counties,
also in Tazewell and Giles Counties, Va.

Bertha sandstone. (In Bluefield formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers
Counties, pp. 299, 391). Bert/M sa.—Usually greenish gray, shaly, and 30 to 50
ft. thick, but in some localities is massive and gray. Underlies Lower Graham
sh. and overlies Upper Bertha sh., all members of Bluefield group [fm.]. Type
loc. along mtn road which ascends from Bertha toward Low Gap School, Sum-
mers Co. Also exposed in Monroe Co., W, Va. and in Tazewe¢ll Co., Va,
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Bertha shale. (In Blueheld formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe and Summers
Counties, pp. 299, 392-394). Upper Ber/KZ —Usually sandy, but sometimes
red and variegated; 45 to 75 ft. thick; occasional plant and marine fossils;
underlies Bertha ss. and overlies Bertha Is., all members of Bluefield group
[fm.J ; named for association with Bertha ss., but is concealed at type loc. of
that ss. ; occurs in Mercer, Monroe, and Summers Counties. Lower BertLa s7L—
Usually greenish yellow, but occasionally a red and variegated or sandy deposit,
50 to. 90 ft. thick; underlies Bertha Is. and overlies Bradshaw ss.; type loc.
same as Upper Bertha sh. ; occurs in Mercer, Monroe, and Summers Counties.

Berthelet member.

Middle Devonian: Southeastern Wisconsin (Milwaukee region).

G. 0. Raasch, 1935 (Rept. Qth Ann. Field Conf. Kans. Geol. Soc., pp. 262, 265).
Beruhet memb. (mruMm)—Basal memb. of Milwaukee fm. Consists of dol. and
waterlime, dull gray, shaly in lower part, upper few ft. a hard vitreous single
layer of dol. with many cavities containing calcite, marcasite, sphalerite, and
millerite crystals, and asphaltum. Faunules change considerably vertically. High-
est beds contain many cephalopods; below this pelecypods and small brachiopods
are abundant ; lower beds have yielded most of fish remains for which Milwaukee
locality has long been famous. Thickness of memb., 21 ft. at type loc., which is
Milwaukee cement quarry. Underlies Lindwurm memb. of Milwaukee fm. and

Probably named for village of Berthelet, Milwaukee Co.

Bertie limestone member (of Salina formation).

Silurian: New York (western to east-central) and southeastern Ontario.

E. J. Chapman, 1864 (A popular and practical exposition of the minerals of Canada,
p. 190). Lower Helderberg group occupies a comparatively narrow strip of slight
thickness in Western Canada, btw. E. end of Lake Erie and township of Cayuga
[Ontario]. It in no place exceeds 50 ft. in thickness and consists of lowest div.
of the group as subdivided by N. Y. geologists, or of equivalents of their "Water-
lime group or Tentaculite Is." With us, in Western Canada, it might be called
Bertie or dot., as its only known exposures are in those townships; or a
still better term would be j%tr?/pterw3 /m., so named from its principal and char-
acteristic fossil, j&MrppterMS remipes. In above townships it consists of thin-bedded
grayish dolomites, interstratified toward base with a few brownish shales and with
a brecciated bed composed chiefly of dol. fragments.

C. Schuchert, 1903 (Am. Geol., vol. 31, pp. 160-175). Bertie /m.—Name proposed
by Chapman in 1864. The Lower Waterlime BMrppterMs-bearing mag. Iss. and
shales, 50 ft. thick. Underlies Cobleskill Is. (called "Bullhead rock" in western
N. Y.), and overlies iSctEfwa proper or Onondaga salt group. In southern half of
Appalachian region the Bertie fm. is not lithologically distinguishable from the
Salina, and here the latter term [Salina] is extended to embrace entire interval
btw. Niagara and Manlius. [He at that time treated Cobleskill Is. as basal part
of his "Manlius fm. redefined."]

In 1903 (N. Y. State Mus. Hdb. 19) J. M. Clarke introduced Camillas sit.
for the beds underlying jBerMe waterlime, and applied CoMes7ciM to fm.
overlying the Bertie. For many years this was definition of the Bertie
of N. Y. In 1909, however, W. H. Sherzer and A. W. Grabau (Geol. Soc.
Am. Bull,, vol. 19, pp. 544, 550) introduced AArow dol. for fBullhead dol.
of western N. Y., which they stated is approx.=Cobieskill of eastern
N. Y. But the beds above the Bertie in western N. Y. continued to be
called CoMesMM 13.

In 1917 (Geol. Soc. Am. Bull,, vol. 28, pp. 173-174) G. H. Chadwick re-
vived AArow dol. (stating that "the correlation eastward of the Akron
with the Cobleskill remains to be worked out anew, but it is now be-
lieved to be substantially correct"), and divided the beds which for 14
years had been called .Bertie 13, or Gertie /m., as follows (descending) :
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Buffalo cement &ed [later renamed Wt!M<wtMville by Chadwick], carrying
eurypterids, 0 to 6 ft.; XcafatfMtMia darA s-haVes tutd blocTcy wateriime”,
0 to & ft., with at base the Bridyehwry hortott, with eurypterids; Fttllctrh
do!.,, 30 ft.; O-atA:% beds (dark gray and shaly, with blocky waterlime at
base carrying eurypterids), 20 ft. Chadwick also stated "the name Hertie
should either be retained in the primitive sense, covering the entire series
inclusive of the Akron, or else be restricted to the cement bed here
called the Buffalo, a name said to be preoccupied." On p. 174 of same
publication M. Y. Williams stated: I wish to make a plea for the con-
tinued use of the term Bertie. At type loc. it was clearly used to include
the beds below the Akron dol. and above the Camillus sh., although
the sh. is not exposed.

In 1919 (Canada Dept. Mines, Geol. Surv. Mem. I11) M. Y. Williams classi-
fied the rocks of Niagara River as follows: Akron dol., Bertie waterlime,
Camillus sh. In 1925 (N. Y. State Mus. Bull. 265, pp. 5-14) R. Ruede-
mann divided the late Sil. deposits of western N. Y. as follows: (1)
"BwM Head" (AArow do!.), "the western continuation of the Cobleskill
Is.  (2) Bertie waterlime; (3) Camillus sh.

G. H. Chadwick, 1980 (Geol. Soc. Am. Bull., vol. 41, pp. 80-82), stated:
It is possible the entire succession in eastern N. Y. (Binnewater, Wilbur,
Rosendale, Cobleskill, Rondout, and "Manlius") all belongs to Manlius
group (Keyser) rather than any of it to the Bertie (Tonoloway) or
Salina.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 343), stated: Wilbur Is.
and Rosendale waterlime probably together represent Bertie waterlime
farther W.

Adopted by U. S. Geol. Survey as top menib. of Salina fm. in N. Y.

Named for exposures at Bertie (and in Bertie Twp), Ontario, about 6 mi.
W. of Buffalo, N. Y.

Bertram dolomite.
Silurian? (Niagaran?) : Eastern lowa (Linn County).

W. H. Norton, 1895 (Iowa (geol. Surv. vol. 4, pp. 135-138). Bertram heda.—Light
to medium drab mag. Is., hard and brittle, 0 to 24 ft. thick, near top of Sil
Underlie Coggon beds and overlie Anamosa or Mount Vernon beds. Assigned to Sil.

See also under Gower do!.

W. H. Norton, 1921 (Iowa Geol. Surv. vol. 27, Ann. Bept. 1916, p. 372). While true
place of Bertram beds must be uncertain until fossils are found in it or a distinct
uncon. is seen above or below, it Is related to Wapsipinicon (Dev.) in texture
and breceiation, and may pow be prouisiomaWy classed with that fm. Occurs so
far as known, in Linn Co. only, and outcrops along zone of contact btw. Sil. and
Dev. Extends from Bertram up valley of Big Creek, and appears at various
points in valley of Indian Creek to W. Sections on Big Creek show thickness of
50+ ft. Occurs btw. the fossiliferous beds of Coyyou phase of the OMs and
uppermost Niagaran, and shows well-defined contacts with each.

M. A. Stainbrook, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., pp. 249-251),
included Bertram beds in Otis, placed Otis above Coggon, and included all in
Wapsipinicon Is. (Dev.). But A. H. Sutton (p. 277 of same rept.) stated Bertram
is Niagaran, and belongs in the Gower.

See also under Auatnosa do!.
Named for Bertram, Linn Co.

Berville moraine.
Pleistocene (Wisconsin stage) : Southeastern Michigan, Shown on moraine
map (pl. 32) in U. S. G. S. Mon. 53. Named for Berville, Macomb Co.
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Berwick gneiss.

Pre-Cambrian(?): Southwestern Maine (Berwick and North Berwick
Townships) and southeastern New Hampshire.

F. J. Katz, 1917 (Wash. Acad. Sei. Jour., vol. 7, p. 198). BertpicA; gneiss.—Highly
metamorphosed and recrystallized graywacke, qtzite, and thin micaceous beds,
developed in belt, 1 to 10 or more mi. wide, extending SW. from Falmouth and
Gorham, Maine, to and beyond Lee, N. II. Probably Pre-Camb.

F. J. Katz, 1917 (U. S. G. S. P. P. 108, pp. 166-167). BernwA gfitetss.—Chiefly gray-
wacke gneiss, but contains clean qtzites, micaceous qtzites, mica schist, and
argillite schist and si. Beds range in thickness from an inch to few ft. Almost
all rocks are moderately fine-grained and delicately banded. Colors dark gray,
bluish gray, and brown. Thickness undeterminable. Age unknown, but pre-Carbf.
Relations to Algonkian(?) complex undet. Included in Merrimack slates and
Rockingham schist of Hitchcock. Named for development at Berwick, York Co.,
Maine.

On 1933 geol. map of Maine, by A. Keith, these rocks are mapped as pre-
Camb.

Berwick quartz diorite.

Devonian (?) : Southwestern Maine.

A. Wandke, 1922 (Am. Jour. Sei., 5th, vol. 4, p. 153). Berf%HC% gMarta? dioWte.—Small
stock of quartz diorite about 2 mi. E. of Berwick, York Co. The contact phase is
essentially a gabbro, but central mass is a typical quartz diorite. Included in
Agamenticus complex, but may possibly correlate with Cape Neddick gabbro.
Assigned to Dev. (?).

Berwyn conglomerate.
Pennsylvanian: Central southern Oklahoma (Arbuckle Mountains).

J. T. Richards and R. A. Birk, 1925 (A. A. P. G. Bull,, vol. 9, No. 6, pp. 983, 987-988).
A series of Is. egls., arkosic sss., dark shales, and thin Iss. Banded
pebbles form part of the Is. egls. at several horizons. The pebbles vary in size
from a fraction of an inch to 3 inches in length. Their most common material is
Is. derived from the older Iss. of Arbuckle Mtns, but granite, chert, and other
fragmentary materials are not uncommon. South of Arbuckle Mtns the series rests
uncon. on Glenn fm. (Penn.) and is overlapped by Trinity sand (Comanchean).
North of the mtns the relation of the series to underlying fm. was not determined
and areal extent in this region was left for future determination. Eastern and
western limits not determined deBnitely. Formerly called FruwAs Probably
belongs to Vanoss fm. of Morgan.

Named for occurrence S. of town of Berwyn, Carter Co.

Berwyn member. (In Skaneateles shale.)

Middle Devonian : Central New York.
G. A. Cooper, 1930 (Am. Jour. Sei., Sth, vol. 19, pp. 219, 221, etc.). Berwyn, of
fw.—Dark, aren. sh. overlying Pompey memb. of Skaneateles. Well
exposed in Conklin's Falls (The Cascades) ravine in Butternut Valley, SE. of
Syracuse. At type section the fauna has a "Marcellus or facies."
Traced westward it becomes argill. and Bssile. Well exposed at Rose Hill below the
Centerfleld and in Clintonville Ravine, Skaneateles quad. At both places it grades
into Centerfeld. Thickness at type section is 200+ ft. Thins to W. to 90+ ft. at
Rose Hill. 1Is 235 ft. thick at Hamilton village. To E. of type section the
facies" becomes less prominent by infBux of typical Hamilton fossils
as the shales become more aren. At Gould's quarry, in Unadilla Valley, the
characteristic l/emrlg/wclms Itrnra is lacking and Hamilton fossils are abundant
at top of section; also the basal 65 to 90 ft. of Berwyn has become aren, and
similar to upper Pompey. [Derivation of name not stated, but probably is village

in Tully quad.]

Bessemer granite.
Pre-Cambrian: Southern North Carolina and northwestern South Carolina.
A. Keith and D. B. Sterrett, 1917 (U. S. G. S. Bull. 660D, p. 129). Bessemer
—Medium- to line-grained muscovite-biotite granite near quartz monzonite
in composition. Locally porphyritic. In all outcrops it has a strong schistose
structure, and in many places it has been metamorphosed into white and gray
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quartz-sericite schists that bear no resemblance to the original granite. Only in
certain favorable outcrops can the gradation from the schistose granite to sericite
schist be seen. The porphyritic varieties have in some places been metamorphosed
into quartz-augen sericite schist or "bird's-eye" schists.

Named for fact that one of minor bodies of the granite underlies Bessemer

City, Gaston Co., N. C.

Bessie member (of Quartermaster formation).
Permian: Western Oklahoma.

H. L. Griley, 1933 (Pan-Am. Geol., vol. 59, No. 3, p. 234). Subdivision of Quarter-
master fm. of western Okla, has been made by Held geologists to facilitate descrip-
tion and correlation. Names for these divisions have been in use several years
without deHnition in geol. literature. The fm. is divided into 3 members (descend-
ing) BiA City, Dozey, and Bessie. The basal memb. (Bessie) was named by
Schweer and Buckstaff. The Elk City ss., Triassic age being unproved, is left as
a memb. of the Quartermaster. [All there is about these new members.]

D. A. Green, 1936 (A. A. P. G. Bull,, vol. 20, No. 11, pp. 1473, 1474), divided Quarter-
master fm. of Custer, Washita, Beckham, Caddo, and Grady Counties into (descend-
ing) : BIA City ss., Dozey s7t., and Cloud Chief memb. (ss., gyp., and dol. facies).
The Doxey is 160 to 200 ft. thick in Washita and Beckham Counties. Contact
with Elk City ss. is irregular. Near middle of the Doxey there are several bench-
forming beds of siltstone. The Elk City memb. is almost solid ss. It is well
exposed in SE% of T. 11 N, R. 19 W. Its max. observed thickness is approx.
170 ft., but cover of windblown sands has made it impossible to locate its top.

tBethany limestone.
An abbreviated form of Bethany Falls Is. that has been used by some
geologists. According to R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22,
p. 87), the Bethany Is. of C. R. Keyes, 1896 (Am. Jour. Sei., 4th, vol.
2, pp. 22,1-225) is synonymous with tErie Is. of Haworth.

Bethany gas sand.
A subsurface sand occurring at depth of 2,800+ ft. in Waskom gas held,

Caddo Parish, NW. La.

Bethany FaHs limestone. (In Kansas City group.)
Pennsylvanian: Southwestern lowa, northwestern Missouri, southeastern
Nebraska, and eastern Kansas.

G. C. Broadhead, 1868 (St. Louis Acad. Sei. Trans., vol. 2, p. 320). Bet7uMty FaHs
la—Upper 7 inches fine-grained, buff-colored, brittle, shelly, fucoidal Is., with very
few fossils; lower part irregularly and evenly bedded light-grayish or drab crys-
talline Is. weathering buff. Thickness 18 to 22 ft. Is bed 166 of detailed section
of Coal Measures from NW. corner of Mo. to Glasgow, Howard Co. Mo.

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13), de-
fined Br-MM/ FaHs Is. mem&. of Awtsos' City fm. as consisting, in
NW. Mo., of 15 to 25 ft. of Is. (locally called "cotton rock") underlying
Galesburg sh. memb. and overlying Ladore sh. memb.

Until 1932 Bethany Falls Is. was included in the Kansas City (which
U. S. Geol. Survey treated as a f/n. in Mo. and lIowa and as a yrowp
in Kans.), and was deiined as underlying Galesburg sh. and overlying
Ladore sh. In Jan. or Feb., 1932 (Nebr. Geol. Surv. Bull. 5, 2d ser.,
pp. 17-18), C. O. Dunbar, R. C. Moore, and G. E. Condra divided Bethany
Falls Is. into (descending) Swope Is., Sugar Creek sh., and Middle Creek
Is. Later in 1932 (Aug. 28 to Sept. 3) R. C. Moore (Kans. Geol. Soc.
6th Ann. Field Conf. Guidebook) used Swope Is. to< include (descending)
Bethany Falls Is., Hushpuckney sh., Middle Creek Is., Elm Branch sh.,
Sniabar Is., Mound City sh., Critizer Is., Tennison Creek sh., and Schu-
bert Creek Is.; and this definition was repeated by Moore and Condra
in their Oct. 1932 chart, and by Moore in his classification of May 1,
1935. N. D. Newell in his May 15, 1935, classification (Kans. Geol.
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Surv. Bull. 21) restricted Swope Is. to beds btw. top of Bethany Falls
Is. memb. and base of Middle Creek Is. memb. Also in 1932 Moore and
Condra greatly restricted both Kansas City group and Ladore sh., and
treated Swope Is. as basal fm. of their Bronson group.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 86-88). FaB8 Ys.
(Broadhead 1868, Hinds and Greene, 1915, etc.) is traced from south-central Iowa
(tEarlham Is. of Iowa Geol. Surv.) to southern Kans., near Okla. bdy. It was
called fMound Valley by early Kans. Geol. Surv., but Bethany Falls has priority.
Lower part consists of 1 to 20 ft. of light-gray, dense, thin-bedded Is., in uneven,
somewhat wavy layers with sh. partings and fairly abundant fossils. Upper part
consists of up to 7 ft. of bluish-gray, massive, mottled or nodular Is. that is
believed to be of algal origin, and locally of 13=+ft. of gray-white oolitic Is.
Total thickness of Bethany Falls Is. 12 to 27 ft.; av. in E. Kans., 18=%ft.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.

The name has also been used in a broader sense, to include
beds from top of Westerville Is. of Iowa repts to base of Hertha Is., but
this usage was long ago discarded.

Bethel sandstone. (Of Chester group.)

Mississippian: Western Kentucky, southeastern Illinois, northeastern Mis-
sissippi, and northwestern Alabama.

C. Butts, 1917 (Ky. Geol. Surv. Mississippian series in western Ky., p. 63). Be"e%
83—The ss. overlying, probably with slight uncon., Ohara Is. memb. of Ste. Gene-
vieve Is. in western Ky. Is thick-bedded, rather coarse-grained ss.; with some
pebbles but not conglomeratic. Thickness 10 to 40 ft. Is Cypress ss. [so-called]
of Ulrich in U. S. G. S. P. P. 36. Is overlain by Ridenhower sh. in some places
and by Gasper oolite in other places. Is especially thick and well displayed in
vicinity of Bethel School, 3% mi. W. of Marion, Crittenden Co., Ky.

S. Weller, 1920 (Il1l. Geol. Surv. Bull. 41). Betitel ss. underlies Faint Creek fm.
and overlies Renault fm.

S. Weller, 1923 (Ky. Geol. Surv., ser. 6, vol. 10). B8%M!% ss. of Butts is same as
his Sample ss.

S. Weller, 1927 (Ky. Geol. Surv., ser. 6, vol. 26). Bet%e% ss. underlies Paint Creek
fm. and uncon. overlies Renault Is.

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 184), extended the use of

C. Butts, 1929 (Jour. Geol, vol. 37, p. 46). Betitel ss. underlies Renault fm. and
overlies Ohara Is. memb. of Ste. Genevieve Is. Although I [originally] included
in my conception of the BetM the overlying Cypress ss. shown only by rock waste
on the top of the hill just NE. of Bethel School, it is nevertheless true that the
conspicuous ledge at the base is really a fair representation of the unit to which
the name was intended to apply.

A. H. Sutton and J. M. Weller, 1932 (Jour. Geol.,, vol. 40, No. 5, pp. 430-442).
BetM ss. is same as Sample ss.

See also under Za.

Bethel schist.
Upper Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardson, 1924 (14th Rept. Vt. State Geol., pp. 82-83, on Bethel Twp).
Bethet schist.—Hydro-mica schists, line-grained greenish, schistose, highly meta-
morphosed sedimentary rocks, more or less intimately associated with chlorite,
and characterized by numerous lenses, or eyes, and stringers of granular quartz.
Underlies [igneous] chlorite schist (Lower Camb.) which underlies, with apparent
discon., the various members of Missisquoi group. Of Lower Camb. age. [C. IL
Richardson in 1927 assigned his Bethel schist to Upper Camb., and stated that
it traverses entire W. part of Bethel Twp, from which it derived its name. See
also Bethel yrowp, of which he treated this schist as a part.]

C. H. Richardson, 1929 (l6th Rept. Vt. State Geol, pp. 208-246, on Reading,
Cavendish, Baltimore, and Chester Twps). Bethet schist is present in Chester
Twp and to S. but is absent in Reading, Cavendish and Baltimore. Believed
to form base of Upper Camb, in Vt. [In table opp. P- 288 Bethei cMorite schist
is used, and is assigned to base of Upper Camb.]

151627°—38---- 12
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Bethel group.

Upper Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardson, 1927 (15th Rept. Vt. State Geol., pp. 127-158. describing Barnard.
Pomfret, and Woodstock Twps). Bethel growp (mapped) includes the hydromica
schist (Bethel schist) of earlier repts and the chlorite schist. Latter schists
occasionally conform in dip and strike with the Bethel schists, with which they
are often intimately associated. In such instances they may be regarded as of
sed. origin and as a part of Bethel group. In Roxbury, to N., they are not of sed.
origin but are igneous. Narrow beds of chlorite schist may occur in overlying
Missisquoi group. [Presumably named for Bethel, Windsor Co.]

C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p. 288), used Bethel
cMorite schist, and assigned it to Upper Camb.

Bethel granite.
Devonian: Southeastern Vermont (Windsor County).
See under Jtnoa- .I/tu granite. Presumably named for Bethel, which is in
NW. part of Windsor Co., SE. Vt.

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p. 288),
assigned this granite to Dev.

Bethel sand.
A subsurface sand, of Miss, age, in western Ky. that has been identified as
Aux Vases (?) ss., of Chester group. (See A. A. P. G. Bull,, vol. 16, No. 3,

p. 244, 1932.)

Bethel lime.
A subsurface oil zone, of Miss, age, in western Ky. that has been identified
as Renault Is., of Chester group. (See A. A. P. G. Bull., vol. 16, No. 3,

p. 244, 1932

Bethel pyroxene diorite.
Age(?) : Eastern New York (Dutchess County).
R. Balk, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 5, pl. 1, etc.).

Bethlehem gneiss.

Late Devonian or late Carboniferous: Northwestern New Hampshire (Am-
monoosue River region).

C. H. Hitchcock, 1872 (Rept. Geol. Surv. N. II. 1871). Bethlehem gneiss.—Gneiss
abounding in talcoid mineral, perhaps pinite. Underlies whole of Bethlehem.

C. H. Hitchcock, 1873 (Am. Ass. Adv. Sei. Proc., vol. 21, pp. 135-151). Bethlehem
gneiss.—Characterized by either chlorite or green pinite. Rests uncon. on the
porphyritic gneiss. Believed to be younger than White Mtn gneiss.

C. H. Hitchcock, 1873 (Proc. Boston Soc. Nat. Hist., vol. 15, pp. 304-809). Bethle-
hem gneiss believed to be older than White Mtn gneiss.

C. II. Hitchcock, 1877 (Geol. N. II., pt. 2, pp. 104, 348-355, 428, and btw. pp. 658
and 675). Bethlehem gneiss assigned to Laurentian. The fine-grained is 5,000 ft.
thick and the ordinary gneiss 6,300 ft. thick. Overlies the porphyritic gneiss

C. H. Hitchcock, 1896 (Jour. Geol., vol. 4, pp. 44-62). Bethlehem gneiss or proto-
gene.—Chloritic gneiss. Occurs only on E. slope of Conn. Valley. It does not
follow that all of these protogene areas are of same character. Each one must
be studied by itself. They are batholiths. Assigned to Archean.

C. H. Hitchcock, 1904 (Geol. Soc. Am. Bull, vol. 15, pp. 461-482, map). The
porphyritic granite and Bethlehem granite are eruptive igneous rocks, of evidently
middle or late Paleozoic age.

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H., Univ. Press, Cambridge). Bethle-
hem protogene.—Characterized by chlorite, talc, rotten mica, or other decomposition
products. Named for town of Bethlehem.

C. R. Williams, 1934 (Appalachia, vol. 20, No. 4, pp. 69-78, map), assigned Bethlehem
gneiss to Carbf. (?).

M. P. Billings and'C. R. Williams, 1935 (Geology of Franconia quad. N. IL., p. 9 and
map) assigned Bethlehem granodiorite gneiss to late Dev. or late Carbf., and to
New Hampshire magma series; and in 1935 Billings mapped it in Littleton and
Moosilauke quads, (in Geology of Littleton and Moosllauke quads., N. H.), and
continued that age designation.
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Bethlehem granite.
See under BetMehem ptteiss.

Bethlehem moraine.

Pleistocene (Wisconsin stage) : Northwestern New Hampshire (Ammo-
noosuc River region).

J. W. Goldthwait, 1916 (Geol. Soc. Am. Bull., vol. 27, pp. 263-284). Bethlehem
moraine is probably not older than Carroll moraine.

1. B. Crosby, 1934 (Jour. Geol., vol. 42, pp. 411-421), also described this moraine.

The Carroll moraine was probably named for town or Twp of Carroll, which
adjoins Bethlehem Twp.

Bethpage gravel.

Name applied by late W. O. Crosby, in unpublished rept on western Long
Island, to the gravel in the pits at Bethpage, in middle of the island, and
believed to be of Mio. hge. The name was introduced into print by C. P.
Berkey and J. F. Sanborn (Am. Soc. Civil Engrs. Trans., vol. 86, Paper
No. 1309, 1953, pl. 3, p. 75), who called the overlying beds Bethpage clay
bed#. According to D. G. Thompson (personal communication) Crosby
called these clay beds Air&wood clay, correlating them with the Mio.
Kirkwood fm. of N. J. D. G. Thompson, F. G. Wells, and H. R. Blank
(Econ. Geol., vol. 32, p. 460, 1937) are inclined to belief the gravel in
these pits is Jameco gravel, of Pleist. age, but that, if the gravel is really
Mio., it can be only an outlier of comparatively small extent. If the
gravel is Pleist., the overlying clay is also Pleist.

Bethpage clay beds.
See under Bethpayc

tBettles group.
tBettles series.

Silurian: Northern Alaska (Bettles River region).

F. C. Schrader, 1900" (U. S. G. S. 21st Ann. Rept., pt. 2, p. 475). Betties series.—
Heavy-bedded is. or marble, usually banded and schistose, but sometimes massive ;
more or less mica schist is interbedded. Younger than Lake qtzite schist. Is
principal capping rock over 2,000 sq. mi. of upper waters of Chandlar and Koyukuk
Rivers. Excellent exposures on lower part of Bettles River, where the mtns which
these rocks compose rise 2,000 ft. or more above river

Now regarded same as Skajit Is.

iBeulali shale.
fBeulah clays.

Upper Jurassic: Northeastern Wyoming and western South Dakota (Biack
Hills).

W. P. Jenney, 1899 (U. S. G. 8. 19th Ann. Rept., pt. 2, p. 593, fig. 122, map).
Beulah clays.—Upper Jurassic fresh or brackish water deposits. In Hay Creek
coal Heid, Crook Co., Wyo., consist of: (1) Atiaato.saurus beds, 25 to 35 ft. of
whitish and iight-gray clays with some sandy shales and concretions of white
caie. clay, the upper layers in many localities carrying fossil wood and the
bones of saurions; (2) light-gray, thin-bedded ss., 5 to 16 ft. Underlie Hay
Creek coal fm. with greatest uncon. in section, and uncon. overiie Lower Jurassic
marine beds. Long outcrops of these ciays occur 3 or 4 mi. N. of Beulah, in Red.
Water Valley [Creek Co., Wyo.].

Same as Morrison /w., which has priority.

fBeulali limestone.
Devonian (?) : Eastern Colorado (east side of Front Range).

A. E. Brainerd, H. L. Baldwin, Jr., and I. A. Keyte, 1930 (Kans. Geol. Soc. 4th Ann.
Field Conf.,, Sept. 1930, mimeograph, pp. 84, 86, 88, 90, 94, and 2 tables). Beulah
Is—At Beulah, Pueblo Co., and in Priest Canyon, Fremont Co., consists of 20 ft.
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of shaly, thin-bedded, light-gray to pink, Bne-grained, nonfossiliferous Is., uncon.
OTerlain by Fountain fm. and uncon. underlain by Fremont is. (Upper and Middle
Ord.). On E. side of Williams Canyon, N. of Manitou, El Paso Co., it is 25 ft.
thick, contains a few thin beds of ss. and sh., is uncon. overlain by 100 ft. of
Madison Is. (Miss.) and uncon. underlain by Manitou Is. (Lower Ord.). In Mis-
souri Gulch section, Manitou Park, Douglas Co., it is 65 ft. thick, underlies 30 ft.
of Madison Is. and uncon. overlies Manitou Is. No fossils found. Assigned to

Miss, or Dev.
In 1932 (A. A. P. G. Bull, vol. 17, No. 4) Brainerd, Baldwin, and Keyte replaced

this name with Williams Canyon Is.

Beverly syenite.
Early Carboniferous: Northeastern Massachusetts (Essex County).
C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.) ; B. K. Emerson, 1917
(U. S. G. S. Bull. 597 and map) ; and C. H. Clapp, 1921 (U. S. G. S. Bull. 704,
pp. 85-89).
Named for occurrence at Beverly.

Bevier tire clay.
A flre elay, 1% to 3 ft. thick, underlying Bevier coal, in Cherokee sh. of

northern Mo. (Macon Co.).

fBexar.
Upper Cretaceous (Gulf series) : Southern Texas.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept,, pt. 7, p. 114). [Beear used, in table
only, for Navarro fm. in Guadalupe River section of Tex.]

Probably named for Bexar Co.

Bibb dolomite.

Upper Cambrian: Northern central Alabama.

E. O. Ulrich, 1915 (U. 8. Nat. Mus. Bull. 92, vol. 1, p. vii, and vol 2, pl. 2). [Fm.
not defined, but name used in chart for the rocks in Ala. btw. ]-Lower Knox above
and Ketona dol. below, the succession of fms. being, descending order: Chepul-
tepee Is. (Upper Knox), Copper Ridge chert, fLower Knox, Bibb dol., Brierfield dol.]

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 83). Bibb dol—Thick-bedded,
dark, coarsely crystalline, highly siliceous dol., which yields boulders deeply en-
crusted with cavernous drusy silica. Weathered layers are deeply pitted. So
closely resembles Brierfield dol. that the two would not be separated were it
not for fact that the pure Ketona dol. intervenes btw. the two. Thickness 250 to
500 ft. Overlies Ketona dol. (conformably so far as known) and underlies Copper-
Ridge dol. No fossils found. Named for exposures at old Bibb Furnace, 2+ mi.
W. of Brierfield, Bibb Co., which is located upon outcrop of fm.

Bickett shale. (In Bluefield formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia

(Giles County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 301, 430). Bickett sA—Usually red and argill., but occasionally sandy,
5 to 30 ft. thick. Underlies Reynolds Is. and overlies Webster Springs ss., all
members of Bluefield group [fm.]. Type loc. on NW. angle of Bickett Knob, Monroe
Co. Also observed in Mercer and Summers Counties, W. Va.,, and in Giles
Co., Va.

Bickford granite.
Late Devonian or late Carboniferous: Northwestern New Hampshire
(Ammonoosuc River region, Franconia quadrangle).

C. R. Williams, 1934 (Appalachia, vol. 20, No. 4, pp. 69-78). Bickford granite
(Carbf.?).—Fine-grained, even-textured. Forms small bodies in Kinsman granodio-

rite. s

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. H.. pp. 10,
etc.). Bickford granite is scattered through Kinsman quartz monzonite and
Taiford schist, and is typically exposed on Bickford Mtn, Franconia quad. Is
late Dev. or late Carbf. Assigned to New Hampshire magma series.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 17Q

Bicknell sandstone.

Upper Jurassic: Northern California (Taylorsville region).

J. 8. DiHer, 1892 (Geol. Soc. Am. Bull, vol. 3, pp. 370-394). BidcMeM ss.
Light-gray or bluish gray ss., sometimes tufaceous above. Thickness 500 ft.
Is oider than Hinchman tuff and younger than Mormon ss.

J. S. Diiler, 1908 (U. S. G. 8. Bull. 353). BioAneG ss.—Chlehy red and gray ss.
associated with some dark shales and tuffaceous beds. Brownish-red ss. forms
earliest part of fm. Middle part is compact, fine, dark-gray ss. interbedded
with black shaly beds. Upper part consists of tuffaceous gray ss. Thickness
500 to 1,300 ft. Overlies, probably conformably, Mormon ss. and grades into
overlying Hinchman ss. Greatest development on SE. slope of Mount Jura,
Plumas Co.

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 81, and No. 5,
pp. 895-903), included Bicknell ss. in Hinchman ss.

Named for Bicknell's ravine, Mount Jura, near Taylorsville.

T Bicknell tuff.
Name applied by A. Hyatt (Geol. Soc. Am. Bull.,, vol. 3, p. 407, 1892) to
the tuffaceous ss. forming upper memb. of Bicknell ss. of Diller.

Bidahochi formation.

Pleistocene and Tertiary: Northeastern Arizona.

A. B. Reagan, 1924 (Pan-Am. Geol.,, vol. 41, p. 366 and map on p. 357). For most
part the surface of Hopi Buttes volcanic field, on both sides of middle, inner,
valley of Pueblo Colorado Wash from Steamboat on N. nearly to Santa Fe
Railroad to S., is a sandy, rolling bad-land country. The same fm. also skirts
S. edge of Black Mesa, and extends W. to Hopi Buttes, where it has not been
removed by erosion. In this paper this deposit will be termed BidchocM fm.
[Type loc. not stated, but fm. is mapped 15 to 20 mi. to E. and N. of settle-
ment of Bidahochi (p. 355), near Twin Buttes, NE. Ariz.J

A. B. Reagan, 1932 (Kans. Acad. Sei. Trans., vol. 35, pp. 253-258), gives further
information regarding his Bidahochi fm.—lithology, thickness, and geographic dis-
tribution. "For convenience the fm. will be considered under 4 subheads, the
Ganado, White Cone, Cornfield and Sunrise Springs deposits, the latter 2 being
divisions of the same 'conformable' series in the Cornfields-Sunrise Springs dist."
He assigned the deposits to Tert, and Pleist., and described them under follow-
ing headings: Cor%fields-BMnrMe scWe-S*Gawado (Mesa) series (capping
an irregularly shaped mesa N. of Ganado); and WIMte Coae series. The latter
"series" is "found in Hopi Volcanic Buttes field and along edge of Black Mesa
W. and NW. of that field," and is composed of lava and clastic igneous materials
associated with and often interbedded with shales and ss., a typical (detailed!
section being at White Cone.

Biddeford granite.
Post-Carboniferous (?): Southwestern Maine.
C. H. Hitchcock, 1861 (Maine Bd. Agr. 6th Atm. Rept., p. 198), men-
tioned Biddeford yruwite.

F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 177). Biddeford praitite.—Generally even
or slightly porphyritic medium-grained biotite granite of light-gray or pinkish
buff color. A few very small dikes of pegmatite and aplite are associated with it.
Intrudes Kittery qtzite (Penn. ?). Occurs in Biddeford, Kennebunkport, Kenne-
bunk, and Dayton Twps, York Co. Assigned to post-Carbf.

On 1933 geol. map of Maine, by A. Keith, this rock is included in block

labeled "mainly Carbf."

Biehl sand.
A subsurface sand in Chester group (Miss.) of Wabash Co., Ill. (See
Ill. Geol. Survey Bull. 54, index.)
Big trap.
Pre-Cambrian (Keweenawan) : Northern Michigan.
Descriptive term locally in use many years. Used by B. S. Butler in
U. S. G. S. P. P. 144, 1929: Usually immediately overlies t St, Louis
¢gl. and forms basal part of Central Mine group.
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Big lime.

Subsurface term. In western Pa. applied to Greenbrier Is. memb. of
Mauch Chunk fm.; also to basal part of Greenbrier Is. The name has
also been applied to Benwood Is. memb. of Monongahela fm. and to
Loyalhanna Is. In eastern Ky. it has been applied to 800 ft. or more
of oolitic and granular oil-bearing Iss. of Chester and St. Louis ages. In
Ohio it has been applied to Maxville Is., also to rocks extending probably
from top of Delaware Is. to Brassfield Is. (basal Sil.). In Texas Pan-
handle it has been applied to rocks correlated with lower part of Clear
Fork group and upper part of Wichita group (both Perm.). In NE. and
central eastern Okla, it has been applied to post-Cherokee Penn, rocks
lying at different horizons above Oswego lime (Fort Scott Is.).

Big Baldy Mountain type.
Name applied by L. V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, pp.
547-550, 1900) to dikes of analcite basalt on Big Baldy Mtn, Little
Belt Mtns, Mont.

Big Basin sandstone. (In Cimarron group.)
Permian: Central southern Kansas and northwestern Oklahoma (Harper
County).

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 46-48). Big Basiu ss.—
Rather massive, blocky, red and grayish white ss., 0 to 12 ft. thick, forming
top fm. of Kiger div. Overlies Hackberry shales and uncon. underlies a remnant
of Belvidere beds (Cret.).

F. W. Cragin, 1897 (Am. Geol., vol. 19, pp. 362-363). Taloga fm. is proposed to
include Big Basin ss. and Hackberry sh. [See under Taloga On.]

R. L. Clifton, 1930 (A. A. P. G. Bull, vol. 14, pp. 161-172). /Ity Busin ss. is well
exposed in Harper Co., Okla., where it is overlain by beds perhaps referable to
Cloud Chief gyp.

N. Evans, 1931. (See under Quartermaster fm.)

Named for Big Basin, a depression in Clark Co., Kans.

Big Bend gravel.
Pleistocene: Northwestern Pennsylvania (Warren County).
E. H. Williams, Jr., 1917 (Pennsylvania glaciation, First phase) and 1920 (Am.
Phil. Soc. Proc., vol. 59, pp. 68-75), used Early, middle, aad Bate Big Bend
gravels.

Named for Big Bend, Warren Co.

Big Bend facies (also Big Bend magnafacies).
Terms applied by K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71) to
facies of Chadakoin fm. of Chadwick (late Upper Dev.) in NW. Pa. and
SW. N. Y. Named for exposures of the facies along Allegheny River from
Kinzua, through Big Bend, Warren Co., I'a., and on to Warren, Pa.

Big Blue series.
Big Blue group.

Permian: Eastern Kansas and southeastern Nebraska.

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 5). Big Blue series.—Ls.-bear-
ing series, 900 to 1,100 ft. thick, known by its fossils to belong to Perm. Underlies,
probably uncon., Cimarron series. Divided into Sumner div. above and Flint
Hills div. below. Includes (descending) Wellington shales, Geuda salt measures,
Chase Iss., and Neosho shales.

This name was not adopted by Kans. Geol. Surv. until 1917 (R. C. Moore
and W. P. Haynes, Kans. Geol. Surv. Bull. 3), when it was called Big
Biue group and defined as extending from top of Wellington sh. to base
of Cottonwood 1s. This definition of Rif Blue group was also followed
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by Moore in his 1920 classification (Kans. Geol. Surv. Bull. 6). R. C.
Moore and G. E. Condra in their Oct. 1932 revised classification of Perm,
and Penn, rocks of Kans, still further expanded /L'/ Bitte series, as they
called it, by including all beds down to base of Americus Is. G. E. Condra
in 1935 (Nebr. Geol. Surv. Paper No. 8) and R. C. Moore in 1936 (Kans.
Geol. Surv. Bull. 22) still further expanded their Rip Bine series by
including in it all beds down to uncon. at top of Brownville Is. The U. S.
Geol. Survey has never adopted this name, and has not yet given con-
sideration to change in Perm.-Penn. bdy.

Named for Big Blue River, which in northern Kans, cuts deeply into these
rocks.

Big Blue serpentinous member (of Temblor formation).

Miocene (middle) : Southern California (Diablo Range and Coalinga
district).

R. Anderson and R. W. Pack, 1915 (U. S. G. 8. Bull. 603). Upper memb. of Vaqueros
fm., locally known as Rip /Rar, but in this rept called Rip Blwe serpentiaows memb.,
is formed largely of small flakes of serpentine, which make up a fine-grained, com-
pact, tough sh., slightly bluish when fresh but weathering to various shades of red,
yellow, and brown, owing to oxidation of the iron. Locally this sh. becomes sandy,
but through most of its extent it is remarkable for being little else than a compacted
mass of serpentine dust, flakes, and pebbles. With the sh. are egls. formed almost
entirely of serpentine boulders, the largest of which are huge blocks many ft.
in diam. Thickness 40 to 1,000 ft. In rept on Coalinga dist. (U. S. G. 8. Bull. 398,
1910) the Big Blue was tentatively included in Santa Margarita fm. Named for
exposures in Big Blue Hills.

The Vaqueros ss. being now restricted to lower part, or TwriteMu MteauM
zone, of Vaqueros of earlier repts, the Big Blue becomes a memb. of over-
lying TwrriteMu oeoywMt zone, or Temblor fm., and is so treated by B. L.
Clark, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 7, map, pl. 89).

Big Branch formation.
Pennsylvanian: Southern Oklahoma (Carter County).

F. W. Floyd and D. C. Nufer, 1935 (Tulsa Geol. Soc. Digest, 1934, pp. 10-11), divided
the Penn, of Ardmore Basin into (descending) Pontotoc, Hoxbar, Deese, Rip Branch
("to replace Goldston's Cup Coral"), and Otterville fms.; and correlated the
Big Branch with lower part of Cherokee and the Otterville with Morrow. This is
all there is about the Big Branch fm. On p. 10 C. W. Tomlinson stated : The pro-
posed "Big Branch" fm. does not occupy strat, position assigned to it by Floyd and
Nufer, relative to previously named members of Dornick Hills fm.

Big BuHalo series.

Lower Ordovician: Northern Arkansas.

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull.,, vol. 22, pl. 27), in his general time scale
grouped together (descending) the Joachim of Mo., the St. Peter of Minn., and the
Everton of Ark. as belonging to an "unnamed epoch" preceding the Chazyan and
succeeding the Beekmantown. According to his chart these beds are represented
by hiatus in N. Y.. the typical Chazy and Beekmantown region. This chart showed
this unnamed epoch as antedating Mosheim Is. of Tenn.

R. 8. Bassler, 1915 (U. 8. Nat. Mus. Bull. 92, vol. 2, pls. 1, 2) and 1919 (Md. Geol.
Surv. Camb, and Ord. vol., p. 51). Rip Bo”alo series of general time scale is older
than Chazyan, younger than Beekmantown, and older than Mosheim Is. of Tenn.
It includes (descending) Jasper of Ark., St. Peter of Minn., and Everton and Sneeds
of Ark.

H. A. Buehler, 1922 (Mo. Bur. Geol. and Mines geol. map of Mo.), used RwIRRo as a
yroap term to include Joachim Is., St. Peter ss., and Everton Is.

G. H. Ashley, 1923 (Eng. and Min. Jour.-Press, vol. 115, No. 25, p. 1107), included
Bip BaTfcdo yronp of Ark. in Chazy epoch.

E. O. Ulrich, 1924 (Tenn. Dept. Ed., Div. Geol. Bull. 28, pp. 16-17, 34), used BtV
Badato series in his general time scale to include beds btw. Chazyan and his Upper
Canadian [upper Beekmantown], and included in it the Mosheim Is. of Tenn.
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E. O. Ulrich, 1926 (Geol. Soc. Am. Bull.,, vol. 37, p. 329) and 1930 (U. S. Nat. Mus.
Proc., vol. 76, art. 21, p. 73), used Bi“cdo Biver series as a general time term for
rocks said to occur btw. Chazyan and Beekmantown.

E. O. Ulrich, 1927 (Okla. Geol. Surv. Bull. 45, pp. 30-31), used Bip Bi®aio as a time
term to include (descending) Joachim, St. Peter, Everton, Kings River, and Sneeds.
(The latter 2 are treated as members of Everton by U. S. Geol. Survey.)

G. C. Branner, 1929 (Ark. Geol. Surv. geol. map of Ark.), bracketed B%p°aio River
opposite (descending) Jasper Is., Joachim Is., St. Peter ss., and Everton Is.

Named for exposures on Buffalo River (formerly called Buffalo Fork of
White River) in Newton Co., Ark. The river was also formerly called
Big Buffalo. U. S. Geographic Board has adopted Buffalo River.

Bigby limestone.

Middle Ordovician (Trenton) : West-central Tennessee.

C. W. Hayes and E. O. Ulrich, 1903 (U. S. G. S. Columbia folio, No. 95, p. 2). Bipbp
19.—Generally nearly uniform, semi-oolitic or granular crystalline, laminated, phos-
phatic Is, of gray or bluish color; upper part often shaly or aren.; lower part
frequently having beds of sh. but never sandy. Thickness 30 to 100 ft. Of Tren-
ton age. Uncon. underlies Catheys fm. and overlies [uncon., according to Ulrich]
Hermitage fm., both of Trenton age.

E. O. Ulrich, 1924 (Tenn. Dept. Ed., Div. Geol. Bull. 28, p. 34), and C. Butts, 1926
(Ala. Geol. Surv. Spec. Rept. No. 14, chart opp. p. 80), show Cannon Is. of Tenn,
as underlying Catheys Is. and overlying Bigby Is. This is present accepted defini-
tion of Bigby Is, which lies uncon. on Hermitage fm.

Named for exposures on Big Bigby Creek, Maury Co.

Big Cave.
A term applied by drillers in western Pa. to the part of Conemaugh fm.
that is known as "Pittsburgh Reds."

fBig Clifty sandstone. (In Chester group.)

Mississippian: Western Kentucky.

C. J. Norwood, 1876 (Ky. Geol. Surv., n. s., vol. 1, pt. 6, pp. 10, 13, 15, 16, 51, 73,
369). B%r CMftv/ sa—Heavy-bedded ss. 60 to 130 ft. thick, constituting basal
fm. of Chester group in region adjacent to Louisville, Paducah, and Southwestern
R. R, Ky. Toward S. and W. borders of coal fields loses its character as a ss.
and passes into shales. Equiv. of "ferruginous" ss. of Ill. Underlain by St. Louis
group.

C. Butts, 1917 (Ky. Geol. Surv., Miss. fms. of western Ky., pp. 86-90). "Big Clifty"
ss. of Norwood is same as true Cypress ss.

Named for exposures on Big Clifty Creek, Grayson Co.

Big Cottonwood quartzite series.

A term applied by S. F. Emmons (U. S. G. S. 16th Ann. Rept., pt. 2, p. 362,
1895) to the basal quartzite series of Wasatch Mtns, consisting of 12,000
ft. of Camb, [and pre-Camb. (?)] qtzites with clay slates at top, under-
lying Ute Is. [broad sense of King].

Big Cottonwood formation.

Upper Cretaceous: Southwestern Minnesota.

F. W. Sardeson, 1908 (Geol. Soc. Am. Bull, vol. 19, pp. 221-242). B%r
fm.—Shales-, sss., and egls., red, green, white, yellow, blue, and brown. Outcrops
on Big Cottonwood River and in neighboring parts of Minn. Valley. All strata are
fresh-water deposits and are referable to Dakota fm., although they possibly are
contemp. with marine Colorado fm. or Niobrara. Represents a river delta or filled
valley of a stream which originally descended from E. to W.

Big Creek shale. (In Carbondale formation.)

Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Sei., Sth, vol. 14, pp. 307-316), applied B%r %,
to that part of Carbondale fm. of Fulton Co. beneath Herrin (No. 6) coal and above
his Cuba ss. Thickness and derivation of name not stated. Probably named for
Big Creek, in Canton region, Fulton Co.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES Igg

fBig Deciper calcareous sands.

Upper Cretaceous (Gulf series) : Southern Arkansas (Clark County).

R. T. Lill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 72, 77. 79, 188). Rip
Deciper ca(o. gawds.—White unstratified rock, consisting of grains of sand like
those of High Bluff blue sands, and containing occasional grains of greensands, full
of casts of shells, especially the large Zmopyra costata, all cemented by a calc,
matrix. Has lithologic appearance and weathering of soft, white, chalky marl
sometimes found near it and known toward south as "Rotten Is." Thickness 100 ft.
Underlies and grades into High Bluff blue sands. Overlies Marlbrook-Columbus
marl.

Part of Saratoga chalk. (See C. H. Dane, 1929, Ark. Geol. Surv. Bull. I,

p. 103)
Named for exposures in bluffs of Big Deciper Creek, 6 mi. S. of Arkadel-

phia, Clark Co.

tBig De Gray horizon.
Upper Cretaceous (Gulf series) : Southwestern Arkansas (Clark County).
R. T. Hill. 1888 (Ark. Geol. Surv. Ann. Rept. 1888. vol. 2. pp. 79. 81. 188). Dip De
Grep horizon.—Blue marls, similar in color to those above Koster "joint clays," but
having much finer structure, less sand, and more limie, mica, and perhaps glauconite.
Littoral fm. locally present in Clark Co.; older than Koster joint clays and over-
lying Paleozoic. Do not extend beyond Clear Springs, Clark Co.

Probably a part of Brownstown marl (restricted).
Named for occurrence in bed of Big De Gray Creek, near McCaulley's, Clark

Co.

Big Dunkard sand.
A subsurface sand in SW. Pa. and W. Va. that is believed to lie at horizon
of Mahoning ss., the basal memb. of Conemaugh fm. (Penn.). Named for
Dunkard Creek, Greene Co., SW. Pa.

Big Elk sandstone member (of Colorado shale).
Upper Cretaceous: Central southern Montana (Musselshell Valley region).
C. F. Bowen, 1918 (U. S. G. S. Bull. 691F, pp. 189, 195-198). In W. part of Mussel-
shell Valley the lower 500 ft. of Colorado sh. consists of black fissile shales, for most
part sandy, in which are numerous thin qtzitic sss. This is followed upward by a
thin but prominent conglomeratic ss. ; above which are 300 ft. of shales and thin
qtzitic sss. Next comes a sandy div., 200 + ft. thick, in which there is a coarse
ss. at least 100 ft. thick, and at top a conglomeratic bed 4 or 5 ft. thick. This div.
is here named Dip D/A: ss. memb. of Colorado sh., from its exposures in Big Eik dome.
It is 1,200+ ft. below top of Colorado fm. and in approx, position of Frontier fm.,
but the two can not be directly correlated. Remainder of Colorado fm. consists
chiefiy of sh. with a sandy transition zone near top. [Detailed section of Big Elk
memb. gives (descending) :
1. ss., coarse, slightiy conglomeratic ; bone fragments, fish teeth, and Haiymenites
major, 5 ft.
2. concealed, probably sh. or sandy sh., 45 ft.
3. ss., qtzitic, in thin beds alternating with sh., 41 ft.
4. ss., coarse, somewhat massive; bone fragments, 157 ft.]

Bigelow formation. (In Council Grove group.)
Permian: Southeastern Nebraska and northeastern Kansas.
G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 4, 6). Dipeloio Is. fm., about
41 ft. thick, includes (descending) : Funston Is., Blue Rapids sh., and Crouse Is. of
Council Grove group. [Derivation of name not stated.]

Bigford member (of Mount Selman formation).
Eocene (middle) : Southern Texas.
A. C. Trowbridge, 1923 (Geol. Soc. Am. Bull, vol. 34, p. 75; U. S. G. S. P. P. 131D,
p. 92). Bipford fm.——Chiefiy clay of many colors with subordinate quantities of
gray, green, and brown ss. which at most places is not cross bedded. Contains
many beds of lignite, the heaviest 20 inches thick, and some lens-shaped con-
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cretionary masses. Contains no paper shales and sands, such as occur in Indio
fm., and no thick, cross-bedded, and commonly qtzitic sands, such as occur in
Carrizo ss. Thickness 0 to 470+ ft. Top fm. of Wileox group. In part contemp.
with Carrizo ss. and in part younger. Underlies Mount Selman fm. Named
for Bigford ranch, Webb Co.

The Bigford was formerly treated as a fm. of Wilcox group, based on
its fossil plants, but its invertebrate fossils are now generally considered
to be of Claiborne age. It is therefore now treated by U. S. Geol. Survey
as basal memb. of Mount Selman fm., of Claiborne group, as far N. as
Atascosa Co.; and to N. of that Co. the contemp. Claiborne deposits,
which differ lithologically, are called ReMaw mewib. of Mownt Nelnnwi fm.

F. B. Hummer, 1933 (Univ. Tex. Bull. 3232, pp. 619-620). Trowbridge's map and
description indicate clearly he intended Bigford to be a facies of Carrizo sand—
simply a change from sand,to clay along the strike. Miss Gardner (prel. ed.
geol. map of Tex., 1932) has amended and expanded Bigford fm. of Trowbridge
in order to make it a valid fm. and has separated it from Carrizo. Since Reklaw
has priority over the amendation of Miss Gardner, and since it is in established
usage by geologists of the State, it is preferable to adopt it exclusively, if possible.

Bigfork chert.

Middle Ordovician: Southwestern Arkansas and southeastern Oklahoma.

A. H. Purdue, 1909 (Geol. Soc. Am. Bull, vol. 19, p. 557; also Slates of Ark.,
Ark. Geol. Surv., pp. 30, 35). BipforAcAert.—Close-textured, even-bedded, siliceous
rock in layers | to 18 inches thick; of slate to dark-gray color; very friable.
In places thickly set with network of hne quartz veins. Weathered portions have
appearance of fine-grained, gray weathered ss. Usually layers are crumpled to
astonishing degree. Thickness 700 ft. Overlies [uncon.] Stringtown Sh. and
underlies Polk Creek sh. [Stringtown sh. now abandoned, for Womble sh.]

Named for development over large area around Bigfork P. O., Montgomery
Co., Ark.

Big Glass Mountain complex.

Recent: Northern California (Modoc Lava Bed quadrangle).

H. A. Powers, 1932 (Am. Min., vol. 17, No. 7, pp. 280-282). Bip GMass Mtn com-
piee.—Big Glass Mtn, whose Bows cover an area of about 9 sq. ml., is largest
accumulation of Recent siliceous lava in Modoc Lava Bed quad. The lava ranges
from rhyolite to dacite.

Bigheart sandstone member (of Nelagoney formation).
Pennsylvanian: Central northern Oklahoma (Osage County).

L. C. Snider, 1911 (Okla. Geol. Surv. Bull. 7, p. 221). Ss., 175 ft. thick, called
Bipheert ss. by [L. L.] Hutchison in unpublished thesis (Univ. Okla. Lib., 1907).
Overlies Stanton Is. Is separated from the higher Elgin ss. by 85 ft. of sandy
and clay shales overlain by Nelagoney ss. (40 ft. thick).

C. F. Bowen, 1918 (U. S. G. S. Bull. 686D, pp. 18, 19). Bipheart ss. (restricted.)—
The name Bip/teart ss. was used by L. C. Snider (Okla. Geol. Surv. Bull. 7, p.
221, 1911) for 175 ft. of sss. and shales supposedly exposed at and near Big-
heart, but term is here restricted to basal massive ss. of that series of beds,
which is usefui horizon marker over consideable area, and which is well
exposed at Bigheart, forming main ledge in bluffs W. of road btw. Bigheart and
Quawpaw. It is a massive, cross-bedded, ledge-making ss., 25 to.50 ft. thick [70
ft. in later repts]. In some places it consists of a single bed; in other places
it is separated into two members by a bed of red sh. 4 ft. or more thick. At its base
it is slightly conglomeratic, and for several ft. above this basal part it is very
coarse grained or gritty. It lies from 70 to 115 ft. above Birch Creek Is.

Is now treated as basal memb. of Nelagoney fm.
Named for exposures W. of Barndall (formerly called Bigheart), Osage Co.

Big Hili beds.
Upper Ordovician (Richmond) : Northern Michigan (Delta County).

R. C. Hussey, 1926 (Mich. Univ. Mus., Geol. Contr., vol. 2, No. 8, pp. 115-150). Bip
beds.—Vary from light gray Is., moderately hard, nonerystalline, to dark gray,
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argill. Is., hard, coarsely crystalline. Thickness 27+ ft. Overlie Ogontz memb. of
Stonington beds and form top div. of Upper Ord. Richmond fm. of Mich. Belong
to late Richmond Arctic submergence. Exposed from crest of Hinkin's Hill
(also known as Big Hill) north to E. end of Maywood road. Fauna differs from
that of Stonington beds.

Bighorn dolomite.
Upper Ordovician: Wyoming and southern Montana.

N. H. Darton, 1904 (Geol. Soc. Am. Bull, vol. 15, pp. 394-401). Bip7tor% Is.—On
E. side of Bighorn Mtns, Wyo., consists of 250-300 ft. of is., in greater part
hard and massive. Top memb. is thin-bedded impure Is. which NW. of Buffalo,
Wyo., contains large Richmond fauna. Middle memb. is less massive than
basal memb. and in places consists of One-grained, light-colored lIss. containing
numerous corals, including HalpsRes cutcawhitMs. Lower memb. is hard, mas-
sive, impure Is., light gray or faint buff, with reticulating network of silica,
which on weathering gives it a very coarse honey-combed appearance; contains
a few late Ord. fossils. [On p. 434 he says the fossils in iower massive memb.
are Trenton.] Underlies Little Horn [Madison] Is. [lower Miss.] and overlies
Deadwood fm. [Upper Camb.].

See LeipA o/ BipAorw doh

A. K. Miller, 1930 (Am. Jour. Sei.,, 5th, vol. 20, pp. 196-213). [Long discussion of
faunas of Bighorn dol, from which he concludes whole fm. is of Richmond age.
See under Loader ss. memb.]

E. Kirk, 1933 (Am. Jour. Sei., S5th, vol. 26, p. 42). 1 consider lower part of Big-
horn dol. to be pre-Maysville and post Trenton, and it probably represents a
strat, unit not present in eastern United States.

Bighorn formation.

Cretaceous : Alberta.

G. S. Malloch, 1911 (Canada Geol. Surv. Mem. 9, p. 36), applied RipAorw fm. to a
Cret. fm. in Bighorn coal basin, Alberta.

(Bighorn glacial epoch.

A name applied by W. W. Atwood and K. F. Mather (Sci., n. s., vol. 35, p.
315, 1912; Jour. Geol., vol. 20, p. 388, 1912; and Geol. Soc. Am. Bull,
vol. 23, p. 732, 1912) to the time during which a till sheet of pre-
Wisconsin age was deposited in San Juan Mtns of SW. Colo. It was
expected that the name would be used by E. Blackweider for a till of
corresponding age in Bighorn Basin of Wyo. Atwood and Mather later
replaced the name with Darawpo p/ucMl stupe (and Dwanpo drift), a
Colo. name.

(Bighorn moraine.
Pleistocene : Southwestern Colorado.

W. W. Atwood and K. F. Mather, 1912 (Jour. Geol, vol. 26, pp. 392—409), mapped
and described RipAora moraine and RtpAorw oafmusA in San Juan Mtn region, SW.
Colo., the deposits being correlated with glacial deposits of supposedly the same
age in Bighorn Mtns of Wyo. Later (U. S. G. S. P. P. 95, p. 14, pi. 1, 1915,
and P. P. 166, 1932) they replaced the name with the local Colo, name Dwraupo till.

Big Injun group.
Big Injun sand.

Drillers' terms for beds that have been correlated with Burgoon ss. memb.
of Pocono fm. (Miss.) of western Pa. and equiv. beds in eastern Ohio
and northern W. Va. So called because of their hardness and thick-
ness. In eastern Greene Co., Pa., the top is 1,225 ft. below Pittsburgh
coal and thickness 250 to 300 ft. At Mount Morris, Greene Co., the
sand is called Mownf Morrt'g .sawd, and is 101 ft. thick. In southern Ky.
and Tenn, the name is applied to an oil-bearing calc. ss. of Miss. age.
According to W. Stout et al (Geol. of nat. gas, A. A. P. G., 1935, p. 903),
the Big Injun sand of SE. Ohio and northern W. Ya. is Black Hand cgl.
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Big Lake lime.
A subsurface gas-bearing is., 10 ft. thick, in Clear Fork fm. of Big Lake
oil pool, Reagan Co., Tex.

Big Lake Big lime.

A subsurface Perm. Is. series, 2,000-3,500+ ft. thick, in western Tex.
(Pecos River region), extending from Big Lake to Yates on W. and S.
and to N. Mex. line on N. Appears to lie 1,500 to 1,700 ft. higher than
Amarillo Big lime.

Big Mountain shale member (of Keyser limestone).

Lower Devonian (Helderberg) : Northern West Virginia and western
Virginia-.

F. M. Swartz, 1929 (U. S. G. S. P. P. 158, p. 29). Riy Mtn sk. mem.6.—Greenish
to yellowish cate. sh. with some Impure Iss.; separates upper is. memb. of
Keyser Is. from lower Is. memb. in parts of W. Va. and western Va. as far S.
as Bolar Springs, where it wedges out and is replaced by part of the massive
Clifton Forge ss. memb. of Keyser Is., with which it intertongues to N. Is
61 ft. thick at Big Mtn, about 1% mi. W. of village of Upper Tract, Pendleton
Co., W. Va, but thins to N. and S., being 45 ft. thick near Franklin and
Wardensville, W. Va,, and 10 ft. at Strait Creek, Highland Co., Va.

Big Red.

A term that has been applied by drillers in western Pa. to the part of
Conemaugh fm. that is known as "Pittsburgh Reds." Also to younger
beds of the Conemaugh that are known as "Washington Reds also
to the still younger Birmingham sh. memb. of the Conemaugh.

Big Red Cave.
Drillers' name for 30 to 125+ ft. of beds in Conemaugh fm. (Penn.) of
W. Va.,, that lie in interval btw. Moundsville and Murphy sands and
are believed to correspond to the beds known as "Pittsburgh Reds."

Big Shell.
A term applied by drillers of western Pa. to Patton sh. memb. of Pocono fm.

Big Sheep volcanics.
Age (?): British Columbia.
C. W. Drysdale, 1916 (Canada Geol. Surv. Summ. Rept. 1915, p. 78).

Big Snowy group.

Mississippian: Central Montana.

II. W. Scott, 1935 (Geol. Soc. Am. Proc. 1934, p. 367). Rip Snowy yrowp is
made up of Kibbey, Otter, and //cot/; fms. Is mainly variegated shales with
intercalated lIss. and sss. Overlies Madison Is.

H. W. Scott, 1935 (Jour. Geol., vol. 43, No. 8, pt. 2, pp. 1011-1032). Rip Snowy
prowp.—New name for lower part of beds heretofore assigned to Quadrant fm.
in central Mont. True Quadrant fm. is absent in central Mont.,, where the
rocks heretofore assigned to it are all of Miss, age, are all older than typical
Quadrant fm., of Quadrant Mtn, Yellowstone Nat. Park (which is of basal
Penn, age and unquestionably a westward extension of Tensleep ss., into which
it grades), and are also older than Amsden fm., which is Miss, and underlies
the Quadrant of Quadrant Mtn as well as the Quadrant of southern Mont,
and overlies Big Snowy group in central Mont. This group has max. thickness
of 1,200 ft. and rests on Madison Is. It is named for its extensive distribution
and excellent exposures in Big Snowy Mtns. It is also exposed in Little Belt
Mtns, Castle Mtns, and Lombard Hills. Tt is divided into 3 conformable fims.,
in descending order, Heath fm. (new name), Weed's Otter fm., and Weed's
Kibbey fm. It is absent in Yellowstone Park, also in north-central Wyo. and
southern Mont. In 1931 (U. 8. G. S. P. P. 165, pp. 135-149) F. Reeves, although
calling these rocks Quadrant /m., suggested that the upper Is. of the unit is
Amsden fin., a suggestion that has been verified by writer's work. In most areas
there is uncon. (not angular) btw. Amsden and Quadrant and btw. Amsden
and Tensleep, but in Three Forks region there is evidence that would support
theory of continuous deposition,
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Big Springs limestone. (In Lecompton limestone.)

Pennsylvanian: Southeastern Nebraska, northwestern Missouri, southwest-
ern Iowa, and northeastern Kansas.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 44, 47). Rip Bpriwps Zs.
Bluish gray to light gray, massive, jointed, and quite fossiliferous. Thickness
1 to 3 ft. Overlies Doniphan sh. and underlies Queen Hill sh., all included in
Lecompton Is. Recognized in Nebr., Iowa, Mo., and Kans. Exposed near Big
Springs, Kans. [N. of Big Springs, Douglas Co., Kans. : Condra, 1937.]

Big Spruce Knob sandstone.
Mississippian: Southern West Virginia.

D. B. Reger, 1920 (W. Va. Geol. Surv. Rept. Webster Co., pp. 214, 221-223). Rip
Bprace Kwob ss.—Greenish gray Saggy stratum, 0 to 30 ft. thick, lying 370 to 648
ft. below Pluto coal and resting on Big Spruce Knob sh. or on underlying Big
Spruce Knob coal. Named for exposure at base of Big Spruce Knob, Pocahontas
Co. Lies 750 ft. below Princeton cgl. and 837 ft. above Greenbrier Is. Included
in Mauch Chunk.

Big Spruce Knob shale.
Mississippian: Southern West Virginia.
D. B. Reger, 1920 (W. Va. Geol. Surv. Rept. Webster Co., pp. 214, 223-224). Rip
Bprace Kaob sb.—Gray sh.,, 0 to 2 ft. thick, containing plant fossils. Underlies
Big Spruce Knob ss. and overlies Big Spruce Knob coal. Exposed on Big Spruce
Knob, Pocahontas Co. Included in Mauch Chunk.

Bigstone morainic system.
Pleistocene (Wisconsin stage) : South Dakota and western Minnesota.

F. Leverett, 1932 (U. S. G. S. P. P. 161, pp. 105-111). [Members not named,
except that Fergus Falls moraine belongs to it. Southernmost part is in Big
Stone and Swift Counties, Minn., and along SW. side of Big Stone Lake, S. Dak.]

Big Stone Gap shale.
Upper Devonian and lower Mississippian: Southwestern Virginia.

G. W. Stose, 1923 (Va. Geol. Surv. Bull. 24). Rip Btoae Gap sb*—Black sh., generally
soft, but contains some beds of harder, platy, dry, dull-black argillite. Thickness
320+ ft. Has same lithologic character as Chattanooga sh. at Chattanooga.
Ulrich identifies fossils from upper 100 ft. as of Sunbury age and those from
lower part as of Cleveland and Huron age. Was not found in any section where

Chemung rocks are recognized and relation to Chemung is therefore not positively

established. Rests on Portage sh. and underlies Price ss. Named for Big Stone

Gap, SW. Va.

H. Swartz, 1926 (Sei., n. s., vol. 64, p. 226). Rip Bto"e Gap sb. contains typical

Chemung fossils and is definitely Dev.

J. H. Swartz, 1927 (Am. Jour. Sei., 5th, vol. 14, p. 498). The evidence to be pre-
sented later indicates a Miss, age for upper part and a Dev. age for lower part
of Big Stone Gap sh. of Stose and Ulrich. The name Rip Btoae Gap is here re-
stricted to uppermost part. (See RZp Btoae Gap memb.)

The U. S. Geological Survey at present adheres to original definition of Big
Stone Gap sh.

Big Stone Gap member (of Chattanooga shale).
Devonian or Carboniferous: Southern Tennessee and southwestern Virginia.

J. II. Swartz, 1927 (Am. Jour. Sei., 5th, vol. 14, pp. 485-499). The Big Stone Gap
sh. of Ulrich and Stose has been shown by direct and continuous tracing to be
northward continuation of Chattanooga sh. of type area. Such being the case, the
term Bip Btoae Gap sb. must be abandoned for prior term Gbattawoopa sb.
Throughout whole area [Chattanooga, Tenn., to SW. Va.] the Chattanooga sh.
[restricted] is divisible into 3 members: (1) An upper black sh. memb., to which
the term Rip Btoae Gap is here restricted; (2) a middle gray sh. memb., here
called OZiwper memb.; and (3) a lower black sh. memb. here designated CamberZaad
Gap memb. The Big Stone Gap memb. is separated from underlying Olinger
memb. by an uncon., which is most marked in SE. Tenn, and which may be absent
in NE. Tenn, and SW. Va. The Big Stone Gap memb. extends continuously from
Chattanooga area to Big Stone Gap and beyond. At Cameron Hill, Chattanooga,
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it is % inch thick; at Apison, 16 mi. away, it is 2 ft. 10% in. thick; from here to
Lafollette it remains approx. 2 ft. thick ; btw. Lafoiiette and Cumberland Gap, on
Va.-Tenn. border, it jumps suddenly to 81 ft. in thickness; at Big Stone Gap it is
at least 96 ft. 5 in. thick. Is overlain, with sharp contact, by the gray Glen-
date sh.

J. H. Swartz, 1929 (Am. Jour. Sei., 5th, vol. 17, pp. 431-448), assigned his
restricted Chattanooga sh., as defined above, to Miss., but U. S. Geol. Sur-
vey tentatively classifies these beds as Dev. or Carbf.

Uig Thompson schist.

Pre-Cambrian: Central northern Colorado (Larimer County).

M. B. Fuller, 1924 (Jour. Geol., vol. 32, pp. 51-63). Bip Thompson soMst—A series
of metamorphosed sss., shales, and Iss. with a small amount of cgl. The strata are
a series of interbedded metamorphosed crystalline rocks derived by regional and
contact metamorphism against granites which cut through the schists in stocks,
bathyliths, and numerous dikes. There is a definite regular gradation of Big
Thompson schists from the highly metamorphosed, dense black biotite-sillimanite
schists of the Continental Divide and Estes Park region eastward through quartz-
biotite and chlorite schists to pure quartz schists in Loveland Canyon. All the
diverse phases are interbedded, show transition varieties, and, although clearly
graded from W. to E., are undoubtedly parts of same formation. In general the
schistosity is parallel to original bedding of the sediments.

Named for Big Thompson River, which, in traversing E. slope of Front
Range, has exposed a complete section of the schist.

Big Valley bed. (In Strawn group.)
Pennsylvanian: Central Texas.
N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 374, 380). Rip PaHey
bed.—In descending order: 150 ft. of bluish and sandy or black and shaly clay;
150 ft. of ss., mostly massive but in part Baggy and a little shaly; and 200 ft. of
clay, generally blue, with considerable blackish sh. and a little ss. Is memb. of
Strawn div. Underlies Brown Creek bed and overlies Bull Creek ss.

Named for Big Valley, Mills Co.

ijiki iron-formation member (of Michigamme slate).
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Marquette
district).
C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. 8. 15th Ann. Rept., p. 596). RifiM

scMst.—Peculiar schist with some qtzites. Thickness 520 ft. Equivalent in age
to Goodrich gtzite of W. part of Marquette dist. Named for exposures near mouth
of Bijiki River.

Later repts by C. R. Van Hise and others stated that Bijiki schist overlies Goodrich
qtzite, and assigned it to upper Huronian. (See U. S. G. S. Bull. 360, 1909, and
U. S. G. 8. Mon. 52, 1911.)

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. 8. G. S. P. P. 184), changed name to
RifiM iron-fin. memb. and included it in Michigamme si.

Billhook formation.

Upper Jurassic: Southwestern British Columbia (Harrison Lake region).

C. H. Crickmay, 1930 (Geol. Mag., vol. 67, p. 487 and map). RilMtooR /m.—Tuff, 1,800
ft. thick, carrying "Cadoceras" sp. Uncon. underlies Kent fm. (Upper .1.) and over-
lies Mysterious Creek fm. (Upper J.). [Derivation of name not stated and no geo-
graphic feature of that name shown on map.]

Billings sand.
A subsurface sand, of Penn, age and 12 ft. thick, in central northern Okla.,
reported to correlate with basal part of Pawhuska fm.

Bill's Creek beds.
Upper Ordovician (Richmond) : Northern Michigan (Delta County).

R. C. Hussey, 1926 (Mich. Univ. Mus., Geol. Contr., vol. 2, No. 8, pp. 113-150).
RiR'a C'rce/c beds.—Largely thin-bedded sh., with a few thin layers of interbedded
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argill. Is., highly fossiliferous. Chief exposures on Bill's Creek and along E. shore
of Little Bay de Noc. Total thickness about 88 ft. The lowest beds of Upper
Ord. Richmond fm. of Stonington region of Mich. Discon, overlain by Bay de
Noc memb. of Stonington beds. Lower part of the beds may not belong to the
Richmond.

Biloxi sand.
Pleistocene: Southeastern Louisiana and southern Mississippi.
L. C. Johnson, 1891 (Geol. Soc. Am. Bull, vol. 2, pp. 24-25). The coastal sands, or
strnda, as the deposits of the strip immediately adjoining the salt water of
Mississippi Sound are called, represent now, by reason of modern subsidence, a
remnant only of their former extent. The strip varies from zero to a width of
several mi., stretching, as usually understood, from the Rigolets (or mouth of
Pearl River) to Mobile Bay. Consist essentially of thin alternating layers of
sand and yellowish brown or blue clay, similar to deposits now in process of
accumulation upon floor of the sound. Thickness from borings at Biloxi, Pass
Christian, and other places, 80 or 100 ft. Wanting at Ocean Spring. Younger
than Pontchartrain clays.

See further explanation under 7”oitfc/wrtrain ch,y and 7'mt 7/wd.soa fm.
Named for Biloxi, Harrison Co., Miss.

Bimber Run conglomerate member.
Devonian or Carboniferous: Northwestern Pennsylvania (Warren County).
K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 86, table opp. p. 61). -Sldu-
. cyl. sMite is usually initiated by a basal cgi. which merits differentiation.
Is well developed S. of Warren along Allegheny River. Bimber Uw! eyh memb. is
suggested for it, from its occurrence on this run and S. of its mouth, in Watson
Twp, Warren Co., Pa. Max. thickness in type section 100+ ft. In Pa. repts has
been called "Venango second B ss.," also "Tanners Hill quarry rock," in contra-
distinction to overlying upper Salamanca cgi. Is lenticular and not present much
E. of Kinzua or Great Bend of Allegheny River; does not extend, so far as
known from well logs, W. of Titusville meridian. [See also 1934 entry under

fBingen formation.
(Bingen sand.

Upper Cretaceous (Gulf series) : Southwestern Arkansas, southeastern
Oklahoma, and northwestern Louisiana.

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 56-58). Binyen
sawds.—Extensive aren, fm., consisting of fine white quartz sand with occasional
thin beds of lignite. Can only be classified as isolated outcrops of concealed west-
ward continuation of upper and lower beds of typical Camden series. Inciudes
many nodular concretions of iron ore and often extensive layers of ferruginous
ss. Constitutes most of sandy uplands of eastern Howard, western Hempstead,
southern Sevier, Little River, Nevada, and Clark Counties, Ark. Occupies same
reiative position above Arkadelphia shales as does Camden series. Included in

Eocene.
A. C. Veatch, 1906 (U. S. G. S. P. P. 46, table opp. p. 16, pp. 23-25). Bbtyen.

sand.—Near-shore deposits, of white or brown sands and clays containing some
greensand and considerable lignite or .lignitiferous matter. Max. thickness over
500 ft. Basal fm. of Upper Cret. Time equiv. of Woodbine sand. Eagle Ford
clay, and Sub-Clarksville sand [Blossom sand]. Underlies Brownstown fm. and
overlies Washita group.

Is now divided into Tokio fm. above and Woodbine sand below. See under

Tolcio /w.
Named for exposures near Bingen, Hempstead Co., Ark.

Bingham quartzite.
Pennsylvanian: Central northern Utah (Bingham district).

A. Keith, 1905 (U. S. G. S. P. P. 38, pp. 33-37, map, sections). Bwtylmm. qtzite.—
Chiefly fine-grained qtzites and sss., more or less silicified. Mostly white and fre-
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quently vitreous. In tower portions of the qtzite, especiaily below the Jordan Is.,
a slight banding is seen in many places, also cross bedding. In upper part of
fm.. particularly above Highland Boy Is., are many layers of ripple-marked argil!,
and slightly calc. sss. In places very thin layers of dne-grained quartz cgl. occur.
Thickness exposed in Bingham dist, probably 8,000 or 10,000 ft., but neither top
nor bottom of fm. appears in this diSt. Is interbedded with many Is. masses, the
most prominent of which are here named Bkoema? Is. lentil, 0 to 300 ft. thick:
Tilden Is. lentil, 100 ft.; Yantpa Is. lentil, 0 to 400 ft.; UipMund Hoy is. mem!).,
0 to 400 ft.; Commercial Is. mem!)., 0 to 200 ft. ; Jordan ts. memb., 20 to 300 ft.;
Lenos? Is. mem!)., 200 ft.; Lntter*eld Is. memb., 300 ft.

B. S. Butler, 1920 (U. S. G. S. P. P. 111, p. 348). The important Jordan and Com-
mercial Iss. occur in lower part of Bingham qtzite, and the Highland Boy, Yampa,
and other lIss. possibly considerably higher.

Binnewater sandstone. (In Salina formation.)

Silurian: Southeastern New York.

C. A. Hartnagel, 1905 (N. Y. State Mus. Bull. 80, pp. 342-357), divided <Mina beds
of High Falls region of eastern N. Y. into (descending) : Rosendale cement; Wil-
bur Is. ; Linnewuter gtaites (the so-called Clinton qtzites) ; and High Falls sh. (red
sh.). Of the Binnewater he says: South from High Falls the qtzite below the
Wilbur Is. becomes more calc, and of a shaly nature.

In 1906 A. W. Grabau (N. Y. State Mus. Bull. 92) designated thes¢ beds as Bwtne-
wuter ss., by which name they have since been known. C. Schuchert in 1916
(Geol. Soc. Am. Bull.,, vol. 27, pp 540-542) assigned to them a thickness of 32 to
35 ft. in Binnewater-High Falls region.

Named for occurrence at Binnewater, 7 mi. SW. of Kingston, Ulster Co.

See also under Bertie 7s. wtem&.

Binney sand.
A subsurface sand, of Penn, age, in Binney-Hohertz held, Stephens and
Palo Pinto Counties, north-central Tex., lying at 1,700 ft. depth.

Birch Creek schist.
Pre-Cambrian : Eastern Alaska.

J. E. Spurr, 1898 (U. S. G. S. 18th Ann. Rept., pt. 3, pp. 140-145, 224). Birch
Creel; series—ChieHy qtzite schists, generally of light gray color, but locally they
pass into darker, finer grained, and even graphitic schists. The typical rock is a
qtzite, hard and white in the less-sheared portions. There are also found, although
rather sparingly, schists of igneous origin, being dikes which have intruded into
the sed. series previous to the shearing. In some places the contact btw. this
igneous schist and the sed. qtzite schist was seen, proving its dikelike nature.
So far as noted, these intrusions were of granite in its various phases. Thickness
of Birch Creek series about 25,000 ft. The Birch Creek series forms the oldest
sed. series known. It underlies Fortymile series and rests on the basal granite.
Named for exposures in Birch Creek dist.

In subsequent repts the associated igneous rocks, which range in composi-
tion from basic greenstones and hornblende schists to acidic intrusives,
have been both included in and excluded from Birch Creek schist. The
present approved dehnition restricts the name Bire7t Creek scMst to the
sed. rocks, although the associated igneous rocks may for convenience be
mapped with the Birch Creek. The assemblage is susceptible of subdi-
vision as more detailed work is done. The rocks designated by Spurr as
"Fortymile series" are in part Birch Creek schist and in part of Paleo-
zoic age, and that term has been discarded.

Birch Creek limestone bed. (In Ochelata formation.)

Pennsylvanian: Central northern Oklahoma (Osage County).

C. F. Bowen, 1918 (U. S. G. S. Bull. 686D, pp. 17-19). Birok Creek le.—Hard,
light-gray, crystalline, somewhat dolomitic Is., sparingly fossiliterous. Thickness
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4+ ft. Laterally it grades into limy ss. Is overlain and underlain by thick
sss. Lies 70-115 ft. below Bigheart ss. in T. 24 N., R. 10 E. Named for exposure
in bluffs on N. side of Birch Creek, near E. edge of SE. % sec. 25, T. 24 N,
R. 10 E.

0. B. Hopkins and S. Powers, 1919 (U. S. G. S. Bull. 686S, p. 239, pl. 38). Above
the 55 to 70 ft. of sh. which overlies Clem Creek ss. is another series of sss.
which is substantially=Okesa and Torpedo sss. of twps to N. At base, or at some
places 12 to 15 ft. above base, of this series of sss. is a sandy Is., 0 to 11 ft.
thick, named Birc& Crce& %s. by Bowen. In NE. corner of T. 24 N., R. 11 E. this
Is. is replaced by ss.

Is a bed at or near base of Torpedo ss. memb. of Ochelata fin.

Birch Lake sandstone.
Upper Cretaceous: Alberta and Saskatchewan.
S. E. Slipper, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. C, p. 8).

Birch Lake series.
Pre-Cambrian : Ontario.

E. M. J. Burwash, 1922 (Jour. Geol., vol. 30, p. 396).

Bird Creek limestone member (of Buck Creek formation).
Pennsylvanian: Central northern Oklahoma (Osage County).

C. F. Bowen, 1918 (U. S. G. S. Bull. 686L, p. 137, pl. XXI). Bfrd fa—Lowest
Is. exposed over any considerable part of area (Tps 24, 25, and 26 N, Rs. 6 and 7
E.; Tps 25 and 26 N, R. 5 E.; T. 26 N, R. 4 E). Is a dense, hne-grained non-
crystalline rock 4+ ft. thick. On fresh surface is commonly lead-gray to black
and weathers to a dirty buff or yellow. When struck with hammer it breaks
along bedding planes with comparatively smooth surfaces. Few fossils. Is hard
and fairly resistant to erosion but does not produce a marked topog. effect. Is
older than Stonebreaker Is. Named by K. C. Heald (rept in preparation) from
exposures in T. 27 N, R. 8 E.

K. C. Heald, 1919 (U. S. G. S. Bull. 686Q, pp. 214, 216). Bird CreeR 3s—In most
places where seen there is but a single bed, 2+ ft. thick, but at a few localities
there are two beds separated by 6+ ft. of sh. The rock is hard and very brittle.
Both weathered and fresh surfaces are dark bluish gray, so dark that many
samples might be called black. Is characterized by a distinct brachiopod fauna.
Lies 50+ ft. below Cri/pto200%-bearing Is., about 70 ft. above Turkey Run Is., and
a little more than 100 ft. above "red lime" at top of Pawhuska Is. Named for
exposure on valley sides of Bird Creek and tributaries.

Birdhead sandstone member (of Thermopolis shale).
Upper Cretaceous: Central southern Montana (Bighorn and Yellowstone

Counties).

W. T. Thom, Jr., G. M. Hall, C. II. Wegemann, and G. F. Moulton, 1935 (U. S. G. S.
Bull. 856). Bird“ead s<s. memb.—Rim-forming ss. 0 to 15 ft. thick, lying about
130 ft. above base of Thermopolis sh. in Bighorn Co. and Crow Ind. Res., Mont.
Birdhead Coulee cuts across the ss. in T. 3 S., R. 27 E., Yellowstone Co.

Bird Mountain grit.
Upper Ordovician (?): Southwestern Vermont (Rutland County).

T. N. Dale, 1893 (U. S. G. S. 13th Ann. Rept.,, pt. 2, pp. 337-340). There is little
doubt that Bird prit a%d cpZ. occupies same strat, relations to schists of
Taconic Range E. of it as the upper Sil. Rensselaer grit [Lower Camb. ? now]
does to those of same range in Mass, and N. Y. [Bird Mtn is in Castleton quad.,
W. of West Rutland.]

T. N. Dale, 1900 (U. S. G. S. 20th Ann. Rept., pt. 2, pp. 15-23). Bird JfiM P"t.—
Grit and cgl. interbedded with muscovite (sericite) schist; pebbles of pre-Camb.
granite and gneiss and either Camb, or Ord. crystalline Is., and calc, and micaceous
qtzite. Is petrographically different from Rensselaer grit. Probably belongs in
upper part of Ord. and later than Calciferous. Overlies Berkshire schist [which
is now classified as Upper and Middle (Trenton) Ord.]

151627°—38----- 13
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tBirdseye limestone.

A descriptive term applied in a titular sense in early N. Y. repts to Low-
ville Is. It is said to have Hrst been used by Amos Eaton In 1824, the
name being suggested by the "eyes" or light-colored specks due in part
to a characteristic fossil supposed to be a form of coral and now known
as TetradMiut ceMwloww. As defined by L. Vanuxem in 1838 (N. Y.
Geol. Surv. 2d Rept., pp. 255, 257, 283) it inciuded all rocks btw. Trenton
is. and "Calciferous sandrock" [Beekmantown], and thus included Black
River and Chazy Iss. In 1842 (Geol. N. Y., pt. 3) Vanuxem defined it
as lower part of Black River Is., as overlain by grey is. forming upper
part of the Black River, and as underlain by Chazy Is. In 1899 Clarke
and Schuchert replaced the descriptive term "Birdseye" with LowtuHe

by which name it is known today.

birdseye porphyry.
A descriptive term that has been applied to a local mass of porphyry of
pre-Camb. age in Socorro Co., N. Mex., and also to a local mass of
porphyry of Tert, age in Stockton and Fairfield region, Utah.

Birdsong shale.

Lower Devonian (Helderbergian) : Western Tennessee (Tennessee River
Valley region).

C. O. Dunbar, 1918 (Am. Jour. Sei., 4th, vol. 46, p. 741). BlrdsoHp s/t—Bluish shaly
Is. and sh., 35 to 65 ft. thick. Uncon. underiies Decaturville chert and uncon.
overlies Olive Hill fm. Typically developed along valley of Birdsong Creek,
Benton Co., where it is about 45 ft. thick. Very fossiliferous. Correlated with
New Scotland. Included in Helderbergian or Linden group.

Bird Spring formation.
Pennsylvanian: Southeastern Nevada (Goodsprings region).

D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 9, 21, etc.). BM Bpriay fm—Gray
Is. and dol., in beds ranging in thickness from thinnest laminae to 60 ft., separated
by sh. and ss.; from Goodsprings northward a conglomeratic ss. at base; many
beds in upper 1,000 ft. were doubtless originally dol., but it appears probable the
remaining lower part was made up wholiy of Is., sh., and ss. Thickness 2,500+
ft.  Rests uneon. on Monte Cristo Is. (Miss.) and underlies Supai fm. (Perm.).
Large Penn, fauna (listed). Underlies a large area in Bird Spring Range. [Mr.
Hewett sent an advance copy of his Goodsprings section, and the names he
proposed to apply to the fins., to W. S. Glock, who in 1929 (Am. Jour. Sei., Sth,
vol. 17, pp. 326-339) described the Bird Springs fm. in east-central part of Spring
Mtn Range, Goodsprings quad.]

C. It. Longwell and C. O. Dunbar, 1936 (Geol. Soc. Am. Proc. 1935, pp. 89, 375).
Fusulinas collected in Las Vegas quad, indicate upper 2,900 ft. of Bird Sprmy
fm. correlates with Wolfcamp and Leonard fms. of west Tex., and the Bird Spring
is therefore considered to be Perm. The upper 1,500 ft. correlates with Leonard
and the 1,400 ft. next below with the Wolfcamp.

iBirdsville formation (also tBirdsville group).
Mississippian: Western Kentucky and southeastern Illinois.

E. O. Ulrich, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 109). BirdsviHe
fm.—Shales, sss., and thin Iss. composing upper fm. of Chester group. Overlies
Tribune Is. and underlies [uncon.] Mansfield ss. (Penn.).

E. O. Ulrich, 1916 (Geol. Soc. Am. Bull,, vol. 27, p. 157). Upper Chester or Birds-
rtWe proMp.—Includes all of Chester series of western Ky. and Ill. above base of
typical Cypress ss., which is uncon. on older rocks.

Now divided into several named fms. and discarded. (See III. chart.)
Named for Birdsville, Livingston Co., Ky.
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Birmingham shale member (of Conemaugh formation).
Pennsylvanian: Western Pennsylvania and northern West Virginia.

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K, p. 79). B*rmwpTLam sit,—A dark
thinly laminated sh. nearly 50 ft. thick, which occurs below Morgantown ss. at
Pittsburgh. Joints pass through the mass. Outcrops at Birmingham station
[just W. of Pittsburgh].

P. E. Raymond, 1909 (Sci., n. s., vol. 29, pp. 940-941). Base of BtrmhtpTmm s7i., of

E. W. Shaw and M. J. Munn, 1911 (U. S. G. S. Burgettstown-Carnegie folio, No.
177, p. 4). BirmZap7?um sb. memb. of Conemaugh fm. overlies Berlin coal and
extends up to Elk Lick coal (or Elk Lick clay where present). Consists of sh.,
sandy sh., and some ss. Thickness 50 to 60 ft.

~Birmingham breccia.

Lower Ordovician: Northern central Alabama (Birmingham quadrangle).

E. A. Smith, 1890 (Ala. Geol. Surv. Rept. Cahaba coal held, p. 152). BirmwpTLam
&reccia.—Breccia made up of angular fragments, chiefly from Knox dol, and is
of course younger than Knox dol. Occurs in greatest volume in Salem Hills, but
also at other places [mentioned], including Birmingham. Has been called Bir-
mingham breccia by Mr. Russell of U. S. Geol. Survey [unpublished] and Salem
breccia by State Survey. This breccia belongs perhaps to Trenton or Pelham Is.

Preoccupied by Birmingham sh. memb. of Conemaugh fm., and replaced by
Attalla chert cgl. memb. of Chickamauga Is.

Named for exposures at Birmingham.

Birmingham red bed. (In Conemaugh formation.)
Pennsylvanian: Western Maryland and Pennsylvania.
C. K. Swartz 1922 (Md. Geol. Surv. vol. 11, p. 63, pl. 6), applied Btrmmp7mm
bed to red beds in western Md. and Pa. that occur at strat, horizon of Birmingham
sh. and Grafton ss.

Birmingham moraine.
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine
map (fig. 7) in U.S.G.S. Detroit folio (No. 205), p. 9, also on moraine
map (pl. 32) in U.S.G.S. Mon. 53. Named for Birmingham, Oakland Co.

Bisbee group.

Lower Cretaceous (Comanche series) : Southeastern Arizona.

E. T. Dumble, 1902 (Am. Inst. Min. Engrs. Trans., vol. 31, pp. 696-715). Bisbee
beds.—Consist of (descending): (1) Interbedded sands and clays; (2) inter-
bedded Iss., clays, and sands, with oysters at base and Capro*w# and other
fossils at top; (3) Iss. and clays containing THgrow-ta, Baoppra, and other fossils;
and (4) interbedded sands and clays with cgl. at base. Of Cret. age. Exposed
at Bisbee, Ariz. (whence the name) and in Rucker Canyon.

F. L. Ransome, 1904 (U.S.G.S.P.P. 21, p. 56). Bisbee proMp.—Same unit as
Dumble's Bisbee beds, but in Bisbee quad, is here divided into 4 fms. (descending),
Cintura fm., Mural Is., Morita fm., and Glance cgl.

Bisher formation.

Silurian (Niagaran) : Southwestern Ohio (Highland and Adams Counties)
and northern Kentucky (Lewis County).

A. F. Foerste, 1917 (Ohio Jour. Sei., vol. 17, pp. 189, 190). Bis7*er memb.—Lower
memb. of West Union fm. in Highland and Adams Counties. [West Union as
here used extended up to base of Cedarville dol.] Typically exposed NE. of
Bisher Dam [about | mi. S. of Hillsboro]. Contains a very characteristic fossil
horizon about 9 ft. above base, and several other layers, less abundantly fossil-
iferous, occur btw. 12 and 20 ft. farther up. Underlies Lilley memb. of West

A. F. Foerste, 1919 (Ohio Jour. Sei., vol. 19, pp. 367-375). BtsT"r memb. of West
Umow, fm., 45 ft. thick, corresponds to Lower or West Union Cliff of Orton. Is
faunally distinct from overlying Lilley memb., and is of upper Clinton age.
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A. F. Foerste, 1923 (Denison Univ., Sei. Lab. Jour., vol. 20, pp. 41-43). Bis7"r /m.
corresponds approx, to West Union or Lower Cliff of Prof. Orton, and this name
would have been retained if Prof. Orton ever had described any section from
West Union area, or had designated at Hillsboro the same boundaries btw. the
West Union and Springheld beds as those adopted later btw. the Bisher and
Lilley fms. The Bisher fauna can be traced from Hillsboro southward throughout
Highland and Adams Counties, Ohio, and Lewis Co., Ky., as far S. as N. part
of Fleming Co., Ky. Has not been identified anywhere N. of Hillsboro, Ohio,
altho the strata immediately beneath Springfield Is. along creek % mi. W. of Port
William, NE. of Wilmington, Ohio, appear to contain a somewhat similar fauna.
But no trace of overlying Lilley fauna is to be found so far N.

A. F. Foerste, 1935 (Denison Univ. Bull, Sei. Lab. Jour., vol. 30, p. 128). In
Lewis Co., Ky., Bts7%r /m. rests on Ribolt sh. and at most places underlies Ohio
black sh., but on Ohio River at Vanceburg it is overlain by Greenfield dol., of
Cayugan age. [Gives further details on pp. 140-141.]

Bishop conglomerate.
Tertiary (Miocene?) : Northeastern Utah, northwestern Colorado, and

southwestern Wyoming.

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 40, 44, 62, 169).
Ris&op cp7—Composed of bowlders and pebbles of ss., qtzite, and crystalline
schists, but sss. and quasi qtzites greatly prevail. Found only in isolated patches
as remnants adventitiously preserved from general erosion to which this widely
spread fm. has been subjected. Thickness 300 ft. [on p. 40, but on p. 170 he says
1,000 ft. at head of Sheep Creek]. Can be seen on summit of Bishop Mtn, where
it lies uncon. on eroded beds of Bitter Creek group. A fine exposure can also be
seen on summit of Quien Hornet Mtn, where it rests on Lower Green River beds.
On N. side of Sage Creek it uncon. overlies beds of Lower Green River age.
[In columnar section on p. 40 he shows this cgi. uncon. on Brown's Park group,
but in text he does not say that it anywhere rests on Brown's Park, although
on p. 62 he says: The Bishop Mtn cgi. is found at different places to lie uncon.
upon every group of the table which is represented in Uinta Mtns and adjacent
country.

J. D. Sel;e}l,rg, 1924 (Geol. Soc. Am. Bull., vol. 35, pp. 279-304) and 1926 (U. S. G. S.
Bull. 781B, pp. 16, 22). Writer believes Bishop cgi. is = basal memb. of Browns
Park fm. of Uinta Mtn region.

W. H. Bradley, 1932 (Wash. Acad. Sei. Jour., vol. 22, No. 11, p. 318) and 1936
(U. S. G. S. P. P. 185-1), demonstrated that Bishop cgi. is older than Browns
Park fm., and J. D. Sears accepted Bradley's evidence.

Some workers believe Browns Park fm. is Plio. or includes beds of Plio.
age, but U. S. Geol. Survey tentatively classifies it as late Mio. or early

Plio.
Caps Bishop Mtn, Sweetwater Co., SW. Wyo., now known as Pine Mtn.

Bishop sandstone.

C. [R.] Keyes, 1924 (Pan-Am. Geol., vol. 41, pp. 36, 301). B4.27,0p ss—Sss., 500 ft.
thick, underlying Junction Iss., overlying Duchesne Iss., and composing a middle
fm. of Flaming Gorge series in Utah. [Assigned to late Jurassic, but Keyes also
states that it may correspond to Unkpapa ss. (Upper Jurassic) and Lakota ss.
(Lower Cret.) of Black Hills section. Derivation of name not stated.]

According to A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., 1936 (U. S.
G. S. P. P. 183, chart opp. p. 4G), the Bishop ss. and Duchesne Is. of
above rept. are Entrada ss. and Carmel fm., both Upper Jurassic.

Bishop Brook limestone.

Devonian (Lower) : Central New York (Onondaga County).

B. Smith. 1929 (N. Y. State Mus. Bull. 281, pp. 27, 32). BisTmp BrooR Is—Top
unit of Manlius group. [See 1929 entry under 7s.] Is gray in color;
lower portions are in places a mass of crinoid fragments; upper layers appear to
be evenly bedded, but cross bedding has been noted in basal portions. Fauna
appears to be Helderbergian, but is so far unstudied. Lies uncon. on Pools Brook
Is., and at Manlius is uncon. overlain by basal quartz sands of the Onondaga
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(reworked Oriskany). In Onondaga Co. this fm. is known only from hillside E.
of Manlius village. Named for Bishop Brook, NE. of Manlius.

G. H. Chadwick, 1930 (Geol. Soc. Am. Bull,, vol. 41, pp. 80-82). Hislop Brool Is.,
as I saw it in field with A. E. Brainerd, appears to be essentially topmost Becraft
or Alsen, high in Helderbergian, thus emphasizing overlap nature of uncon. seen
in eastern N. Y. btw. Manlius and Coeymans Iss., Erst pointed out by writer.

fBishop Mountain conglomerate.
Tertiary (Miocene?) : Northeastern Utah, northwestern Colorado, and

southwestern Wyoming.
See Bis7iop cyl.

fBison beds.
A paleontologie term applied by O. C. Marsh to the beds in Denver Basin,
Colo., which were later named Demver /m., the paleontologie name being
derived from presence in the beds of Bison aMicoritis, a horned dinosaur.

Bison banded member.
Permian : Central northern Oklahoma.

F. L. Aurin, H. G. OCcer, and C. N. Gould, 1926 (A. A. P. G. Bull, vol. 10, pp.
786-799). Bison handed memh.—The upper 150 ft. of Hennessey sh., consisting
largely of rusty red, blocky, non-hssile clay shales, characterized by considerable
number of white or greenish bands or streaks of sh., here sandy, there calc. These
bands or streaks are thicker and more numerous than in underlying Fairmont
meinb., being in some cases 3 to 4 ft. thick. Base is placed at lowest heavy white
band of Hennessey sh. Named for fact it is exposed on all sides of Bison,

Garfield Co.

Bissett conglomerate.

Triassic (?) . Western Texas (Glass Mountains).

P. B. King, 1927 (Am. Jour. Sei.,, 5th, vol. 14, pp. 212-221). Bissett fat.—Chiedy
calc. egls. derived from underlying beds. In upper part red shales alternate
with cgl. and in addition a few layers of Is. and dol. appear. Locally red shales
appear beneath the main cgl. Thickness 0 to 500 [720] ft. Underlies Comanche
series with angular uncon. and overlaps undoubted marine Permian fms. (Tessey,
Gilliam, and upper part of Vidrio). On Bissett Mtn it rests on upper massive
memb. of Vidrio fm. Named for exposures on NW. and NE. flanks of Bissett Mtn,
SW. part of Glass Mtns. Absent in NE. part of Glass Mtns. No fossils found.
May be late Perm., Triassic, Jurassic, or early Cret.; most probably Perm, or
Triassic.

P. B. King, 1931 (Univ. Tex. Bull. 3038)- Bissett fm. is probably upper Perm.,
but may be Triassic.

R. Roth, 1932 (Jour. Geol., vol. 40, No. 8, p. 701), from held study believes Bissett
fm. at type loc. of Bissett Mtn is of Comanche age. Is uncon. on Tessey, Gilliam,
and Vidrio fms.

P. B. King, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 738-739), changed name to
Bissett cyl. (the fm. consisting chiedy of cgl.) and age to Perm. (?).

W. B. Lang, 1935 (A. A. P. G. Bull, vol. 19, No. 2, p. 270). It is believed Bissett
cgl. represents an accumulation of lower Triassic sediments of possible Moenkopi
time equivalence and therefore considerably older than the terrestrial Dockum
and Santa Rosa deposits farther N.

P. B. King, 1935 (A. A. P. G. Bull, vol. 19, No. 10, pp. 1545-1546). Present
evidence favors early Triassic, rather than Perm., as age of Bissett cgl. Writer
is now inclined to support Lang's suggestion that the Bissett is of pre-Dockum
Triassic age.

At present THassio (7 is age classification of U. S. Geol Survey.

-{-Bitter Creek group.
Eocene: Southwestern Wyoming (Sweetwater County), northeastern Utah,
and northwestern Colorado.

E. D. Cope, 1872 (Phila. Acad. Nat. Sei. Proc., vol. 24, p. 279 ; and Proc. Am. Phil.
Soc. 1872, p. 481), in referring to the coal series o/ Bitter Creel, casually used
Bitter Creel coat strata, Bitter Creel series, and Bitter Creel series of coat.
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F. B. Meek, 1873 (U. S. Geol. and Geog. Surv. Terr. 6th Ann. Rept., pp. 455-462).
Bitter OreeA series.—A vast succession of rather soft, light-yellowish, lead gray
and whitish sss. with seams and beds of various colored clays, sh., and good coal.
Thickness reaches 4,000-(-feet. Fresh water, brackish water, and salt water fos-
sils. Either Cret. or Tert., probably latter. Exposed along Bitter Creek (a small
tributary of Green River in Wyo.) from Black Butte NW. to Salt Wells Station on
U. P. R. R. and at some other points W. of Salt Wells. Conformably underlies
Washakie group [Bridger fm.] and rests, apparently conformably, on thin layers
of grayish and drab slabby sss. and shales, probably of Cret. age.

W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 40, 45, 64, 162).

Bitter prowp.—Badland sss., often with much gyp.; indurated sss., ferrugi-

nous ; shell marls; many beds of carbonaceous shales and lignitic coal. To S.

the group consists of indurated sss. and Iss. Thickness 3,000 ft. Underlies Green

River group and rests on Point of Rocks group with erosion uncon. The beds

called WasMM proap are upper part of Bitter Creek series. [Powell mapped these

beds in SW. Wyo., NE. Utah, and NW. Colo.]

A. R. Schultz, 1920 (U. S. G. S. Bull. 702, table opp. p. 24), showed Bitter Creck
group of Powell in SW. Wyo., as including several Eo. and Upper Cret. fms., in
descending order, Wasatch group, Evanston fm., so-called Laramie fm., Lewis sh.,
and upper part of Mesaverde fm. This reconnaissance term has lost its useful-
ness and is no longer employed.

b

tBitter Creek series.
See under tBitter CreeA yrowp.

Bitter Creek formation.

Jurassic or Triassic: Northwestern British Columbia (Portland Canal
region) and southeastern Alaska.

R. G. McConrell, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 63). 1912 (Canada
Geol. Surv. Summ. Rept. 1911, p. 57), 1913 (Canada Geol. Surv. Mem. 32, p. 12).

J. B. Mertie, Jr., 1921 (U. S. G. S. Bull. 714, p. 134), assigned these rocks to Paleo-
zoic or Mesozoic; G. Hanson, 1929 (Canada Geol. Surv. Mem. 159, p. 6), assigned
them to Jurassic or Triassic.

Bitter Creek peridotite.

Cretaceous (?) : Southern British Columbia.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 9, 118° to 118°
30"). Bitter CreeA peridotite, Cret. (?). Occurs near 49th par.

Bitter Rock sand.

A term applied in western Pa. to a subsurface sand in Pocono fm., which
some consider lies lower than Murrysville sand, and higher than Uun-
dred-foot sand ; others that it lies higher than the Murrysville and lower
than Papoose sand, and others that it is=part of Squaw sand.

Bitterroot period.
Pre-Cambrian : Montana.

C. [R.] Keyes, 1926 (Pan-Am. Geol., vol. 46, p. 203). Cherry Cree7c [of Peale] is
preoccupied several times over. The time represented may be termed Bitterroot
period, after the most conspicuous geographic features on top of the continent.
Uadisoiu'c period would be more appropriate, and perhaps more euphonious, and
with a periodic ending would not likely be confused with the so-called Madison Is.
of Carbonic age in same region, which also is repeatedly preoccupied for distant
terranes. Even Cherric might be permissible aS a periodic term.

Biwabik iron-formation.
Pre-Cambrian (middle Huronian): Northeastern Minnesota (Mesabi dis-
trict).
C. R. Van Hise and C. K. Leith, 1901 (U. S. G. S. 21st Ann. Rept, pt. 3, pp. 353,
358-370). BiwcMlc fm.—Fine-grained and largely non-clastic rocks (cherts,
slates, silicate and carbonate rocks, more or less ferruginous), with a film of fine

cgl. at base. Thickness 500 to 1,000 ft. Conformably underlies Virginia si. and
conformably overlies Pokegama fm.; all included in upper Huronian. Is called
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BhcaMZE /nt. because biwabik is Chippewa word for a piece or fragment of iron,
and Biwabik mine is one of earliest and largest mines located on the fm.

C. K. Leith, 1903 (U. 8. G. S. Mon. 43), gave thickness of Biwabik fm. as 200 to
2,000 ft., and stated the Virginia si. grades both vertically and laterally into
Biwabik fm.

C. R. Van Hise and C. K. Leith, 1909 (U. S. G. 8. Bull. 360) and 1911 (11. 8. G. S.
Mon. 52) assigned this fm. to upper Huronian.

C. K. Leith, 1933 (16th Int. Geol. Cong. Guidebook 27, p. 9), assigned this fm. to
middle Huronian, as did C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S.
P. P. 184).

Bixby zone.

A subsurface petroliferous zone, about 2,400 ft. thick, forming lower part
of Fernando group in Long Beach field of Los Angeles Basin, Calif.
Named for fact that the Shell Bixby No. 1 well has produced from this

sand.

Bixler sand.
A subsurface sand, 5 to 50 ft. thick, in Ponca City field, Kay Co., Okla.
Correlated with upper part of Cherokee sh. Is a higher sand than Mark-
ham sand and lies a short distance below Oswego lime.

Blach Ranch limestone member (of Thrifty formation).

Pennsylvanian: Central northern Texas (Brazos River region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31). BMa
FettcA Is., 3 to 5 ft. thick, lies 20 to 40 ft. below top of Thrifty fm. and 17 to
35 ft. below Breckenridge Is. memb. of Thrifty.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 154-158).

BuucA is. memb. of Thrifty /nt—Massive light-gray Is.; weathers buff or brown
and in large slabs or rounded boulders. Rather unfossiliferous. Thickness 3 to 8
ft. Lies 30+ ft. above Ivan Is. memb. of Thrifty and 25 to 45 ft. below'Brecken-
ridge Is., the top memb. of the Thrifty. Named for exposures in vicinity of
Blach Bros, ranch, E. of Breckenridge, Stephens Co. Is thought to be = ChafBn
Is. of Drake in Colorado River section.

tBlack shale.

A descriptive term applied in early repts to a widespread deposit of black
sh. commonly assigned to Dev. and supposed to be same fm. throughout
several States. It is now known by following names in different States :

New York. For many years the upper black sh. has been called
Genesee sh. (Upper Dev.) and the lower black sh. has been called
Marcellus sh. (Middle Dev.).

Michigan. Antrim sh., Upper Dev.

Ohio. Ohio sh., Upper Dev. (Genesee, Portage, and Chemung).

Indiana. New Albany sh. (Upper Dev.).

Kentucky. Ohio sh. (Upper Dev.) in eastern Ky. as far S. as Somer-
set, Pulaski Co.; Chattanooga sh. (Dev. or Carbf.) S. of Somerset;
New Albany sh. (Upper Dev.) W. of Cincinnati arch adjacent to
southern Ind.; Chattanooga sh. in western Ky.

Virginia. Now divided into Big Stone Gap sh. (Dev. and Carbf.),
Portage sh. (Upper Dev.), and Genesee sh. (Upper Dev.) in SW.
Va. (Wise and Scott Counties).

Tennessee '

Georgia

Alabama  Chattanooga sh., Dev. or Carbf. (Formerly classified as Dev.)

Illinois

Missouri

Arkansas. Chattanooga sh. (Dev. where Genesee and Portage (?)

fossils are found; elsewhere Dev. (?)).

Oklahoma. Chattanooga sh. (Dev. ?).
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Black flint member. (In Pottsville formation.)

Pennsylvanian: Southeastern Ohio (Jackson and Vinton Counties).

H. Morningstar, 1922 (Ohio Geol. Surv., 4th ser., Bull. 25, p. 130). BlacR /Mttt
mtemb.—Consists of (1) 0 to 6" of nodular ore, sparingly fossiliferous, underlain
by (2) very fossiliferous black Hint or Is. 1 ft. thick. Very local. Outcrop
confined to Jackson Co. and SW. part of Vinton Co. Overlain by Brookville coal
and underlain by Homewood sh. and ss.

fBlack Ledge. (In Powell dolomite.)
Lower Ordovician (Beekmantown) : Northern Arkansas (Yellville quad-

rangle).

E. T. McKnight, 1935 (U. S. G. S. Bull. 853). {BluoA Ledye.—A coarse-grained,
massive dol., characterized by quartz-lined druses and in places greenish or gray
chert segregations, persistent over Yellville quad. Thickness 7 to 10 ft. Lies
50 to 60 ft. above base of Powell dol. Is called "Black Ledge" because it generally
weathers dark. Commonly carries ores. There are other ledges of same type
in the Powell but not so thick.

fBlack Bear limestone.

Miners' local name for an ore-bearing Is., 80+ ft. thick, in middle part of
Oquirrh fm. (Penn.) of northern Utah. Exposed in Black Bear claim,
Stockton dist. Lies from 120 to 250 ft. above Ben Harrison Is. (See
U. S. G. S. P. P. 173, 1932)

fBlack Bluff group, i
fBlack Bluff clay. t(In Midway group.)
fBlack BIluff series, j

Eocelie (lower) : Southern Alabama.

E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 61-62). Blaea Ulicy
series.—Consists of (descending) : (1) 20 to 25 ft. of yellowish clay, which makes
the basis of the Flatwoods; (2) 40 ft. of black slaty clay carrying marine fossils ;
and (3) 8 to 10 ft. of brownish sh. or clay. Overlies Midway or Pine Barren
beds and underlies Naheola and Matthew's Landing series.

Replaced (E. A. Smith, Sketch of geol. of Ala., Roberts & Son, Birming-
ham, Ala., 1892) by “dcarrtoocAee elai/, which has become established
name of the fm. in Ala. Is same as Porters Creek clay of Miss.

Named for exposures at Black Bluff, on Sucarnoochee Creek, at its junc-

tion with Tombigbee River, in Sumter Co.

fBlack Butte quartzite.

Upper Cretaceous: Southwestern Wyoming (Sweetwater County).

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, p. 160). BlocL
Butte gtaite—A dark, indurated, and exceedingly tough qtzite that caps Black
Butte, SW. of Black Butte Station, on Union PaciHc R. R. [Sweetwater Co.]. In
distance this qtzite has appearance of a bed of extravasated material. Thickness
200+ ft.

A. R. Schultz, 1920 (U. S. G. 8. Bull. 702, pl. 1), mapped the locks of Black Butte
as middle part of Mesaverde fm., older than Almond coal group and younger than
Rock Springs coal group. The rocks occupying this interval (which have a thick-
ness of 800 to 1,000 ft.) have since been named Brioson ss. According to Schultz
(unpublished memo.) the qtzite that caps Black Butte belongs to a larger mass,
which grades laterally into ss., and the qtzite has no strat, value. The name
has therefore been discarded.

Black Buttes coal group.
Name that has been locally applied to Lance fm. and underlying beds of
Fox Hills age in Rock Springs uplift, Sweetwater Co., SW. Wyo. (See
U. S. G. S. Bull. 702, 1920.)
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Black Canyon schist.

Pre-Cambrian: Central western Colorado (Gunnison River region).

J. F. Hunter, 1925 (U. S. G. S. Bull. 777). Black Cauyon scMst—Schists and
gneisses of metamorphic complex of Gunnison River region, which show great
diversity in composition and texture, including all gradations from biotite schist,
quartz-muscovite schist, and granite gneiss to chiorite and amphibole schists and
even to amphibolite. The commonest and fundamental rock is biotite schist.
The rocks range from black to gray; weathering may give them brownish or
yellowish tones, and abundant microcline may add a slight pinkish tint. Most of
rocks are well laminated. Occurs throughout area, with many interruptions,
from Cochetopa Creek down the Gunnison nearly to mouth of Smiths Fork. Save
for the many bodies of igneous rocks that have invaded it and the River Portal
schist, which might be regarded as a part of it and which extends from a point
E. of Cimarron to N. end of Vernal Mesa, the pre-Camb. area adjacent to Gunnison
River is composed almost entirely of B7ack Caayoit scMat. Best and most accessi-
ble exposures are In walls of Black Canyon from Sapinero to the Curecanti
granite and up Lake Fork Canyon to granite mass | mi. above Vanguard. May
be older than River Portal mica schist.

On 1935 Colo. geol. map this fm. was assigned to Gunnison River series,

which includes all of oldest exposed rocks in Colo.

Black Canyon formation.
Jurassic: British Columbia.
C. H. Crickmay, 1930 (Calif. Univ., Dept. Geol. Sei. Bull., vol. 19, No. 2, p. 33).

Black Cap phase.
See 1928 entry under Conway yrawjte.

Black Crater formation.
Late Tertiary: Central northern Oregon (Cascade Mountains).

E. T. Hodge, 1927 (Geol. Soc. Am. Bull, vol. 38, p. 163). The Biack Crater fm.
underlies glacial drift, covers most of the eastern surface with basalt flows or
high volcanoes, and passes under the Deschutes sand, which is probably post-Pleist.
[Appears to be next younger than his Mount Jefferson fm. (Plio.).J

E. T. Hodge, 1928 (Pan-Am. Geol.,, vol. 49, pp. 341-356). B7ack Crater /Mt—The
basalts of Black Crater cover a large area on E. slope of Cascade Mtns. Are of
pre-Glacial, pre-Pleist., origin. Overlie Mount Jefferson fm.

Black Creek formation.
Upper Cretaceous: Eastern South Carolina and western North Carolina.

E. Sloan, 1905 (S. C. Geol. Surv. geognostie map of S. C., advance copies; published
in 1908, in S. C. Geol. Surv., ser. 4, Buli. 2) and 1907 (Summary of mineral
resources of S. C., pp. 12, 13. 14). Bhmk Creek sit—Soft shales and biack clay,
exposed along Black Creek in Darlington and Florence Counties, and along Pee
Dee Valley interruptedly from near Society Hill to Jeffries Creek, where it passes
under Burches Ferry marl. Its probable equivalent extends easterly through
Marion Co., where it is exposed in bed of Little Pee Dee tributaries. Overlies
Middendorf clays (Lower Cret.).

As defined above the Black Creek excluded the (Middendorf deposits (pres-
ent in Ga. and S. C.), which were then supposed to be of Lower Cret.
age. Further studies of (Middendorf deposits, however, resulted in prov-
ing the Upper Cret. age of their Hora, and led to belief that they were
= beds composing lower part of Biack Creek fm. in some localities. In
1912 (U.S.G.S.P.P. 71, p. 659) L. W. Stephenson redefined Biack
Creek fm. so as to include, at base, the (MitMewdorf arkose memb. Still
later work, however, led to exclusion (C. W. Cooke, U.S.G.S.P.P.
140, pp. 137-139, 1926) of (Middendorf deposits from overlying Black
Creek deposits (from which they are now known to be separated by a
distinct uncon. and with which they are in sharp lithologic contrast) and
to their being treated as a distinct fm. (uncon. overiain by Black Creek
fm. and uncon. underlain by crystalline rocks), the Black Creek fm. being
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restored to its original definition. The Black Creek is overlain (nncon.
in S. C. but conformably in N. C., according to L. W. Stephenson) by
Peedee fm., and is of Ripley and Eutaw age. Thickness 0 to 400 ft.
The name "Middendorf fm." has been abandoned, the beds having proved
to be same as Tuscaloosa fin., the older name. (See C. W. Cooke, U. S.
G. S. Bull 867, 1936.)

Named for exposures along Black Creek in Darlington and Florence Coun-
ties, S. C. C. W. Cooke states (U.S.G.S. Bull. 867, 1936) : Although
no locality was specified by Sioan as the type, the outcrops of the fm.
on Black Creek near the crossing of Cashua Ferry road E. of Darlington
may be regarded as typical.

Black Creek coal group.
A group of coal beds in Pottsville fm. (Penn.) of Warrior coal field, north-
central Ala., lying 600 to 800 ft. above Boyles ss. memb., and including
Black Creek, Jefferson, and Lick Creek coals, also Bremen ss. memb.

Biack Diamond coat group. (In Mesaverde group.)
Name locally applied to the group of coal-bearing strata in Iles fm. of
NW. Colo., lying 200 to 400 ft. below Trout Creek ss. memb. of the Iles.
The Black Diamond mine, in Meeker quad., works one of the coals.

fBlack Earth dolomite member (of St. Lawrence formation).
Upper Cambrian: Southern Wisconsin and northern Illinois.

E. O. Ulrich, 1916 (Geol. Soc. Am. Bull., vol. 27, pp. 477-*178). We are indebted
to efforts of Dr. Samuel Weidman and Mr. F. T. Thwaites, of Univ, of Wis., for
discovery of a dolomitic ledge in St. Lawrence fm. that in both its lithologic
character and faunal contents closely resembles true Mendota dol. This ledge is
developed to W. of Madison in hills bordering valley of Black Earth Creek, btw.
Black Earth and Mazomanie, Wis. It should be mentioned, further, that the bed
lies in middle of the St. Lawrence, beneath mtnuesotensis zone, and
that the St. Lawrence is second fm. beneath top of Camb, as now dehned in
Upper Mississippi Valley. The Jordan ss. lies btw. the St. Lawrence and the
overlapping and consequently varying base of the Ozarkian. Fauna consists of
13 species, 10 of which are strikingly like species found in nearly every exposure
of fossillferous part of true Mendota, but they occur associated with 3 fossils
which, so far as known, have no representatives in true Mendota fauna, and which
are for present the real guide fossils from Black Earth dol. zone.

F. T. Thwaites, 1923 (Jour. Geol., vol. 31, No. 7, p. 547). Trempealeau fm. is
divided by E. O. Ulrich [unpublished at this time] into four members: (1) Nor-
walk hne-grained dolomitic ss. at top, underlain by (2) Lodi yellow and purple
sandy thin-bedded dol., locally called "shale," which in turn rests on (3) the

Lawrence [restricted] or B/acL AartA dol., a rock almost exactly like the Men-
dota and which seems to make up bulk of the [*Trempealeau] fm. S. of Wisconsin
River, under cover, and which rests on (4) sandy dolomitic shales of local dis-
tribution.

J. M. Wanenmacher, W. U. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Sei., Sth,
vol. 28, p. 23). All evidence indicates Black Earth, Mendota, and St. Lawrence
[restricted] are different expressions of same dol. [which they treat as a memb.
of their Trempealeau fm., in which they include Jordan ss.].

F. T. Thwaites, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., p. 118). [See

Replaced by Mendota do/, mewih., the earlier name, and now considered a
synonym.

Blackface Mountain shale.
Devonian : Alberta.
J. A. Allan, P. 8. Warren, and R. L. Rutherford, 1932 (Roy. Soc. Canada Trans.,
3d ser., vol. 26, sec. 4, p. 234).
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Blackfoot formation.
Pre-Cambrian (Belt series): Central western Montana (Mission Range).

C. D. Walcott, 1906 (Geol. Soc. Am. Bull.,, vol. 17, pp. 5, 9, 11). /l/act/oot aeries.
Middle subdivision of Algonkian in Camp Creek and Swan Range sections of Mis-
sion Range, Mont. In Camp Creek section consists of (descending) : Calcareo-
aren. beds, 155 ft.; shaly lIss., 1,310 ft.; calcareo-aren. shales, 155 ft.; thin-bedded
Is., 815 ft.; shaly and thin-bedded Is., 520 ft.; siliceous Is., 1,850 ft. Underlies
Camp Creek series and overlies Ravalli series [Ravalli group].

Named for exposures in canyon of North Fork of Blackfoot River, Mont.,
where entire section is exposed. Is correlated with Wallace fm.

Blackfoot cycle.
Name applied by G. R. Mansfield (Jour. Geol., vol. 32, 1024, p. 485) to an
erosion cycle in SE. Idaho, which he had also called Gibson cycle.

Blackfootian series.

Pre-Cambrian (Belt series) : Alberta and Montana.

C. [R.] Keyes, 1925 (Pan-Am. Geol,, vol. 44, pp. 217, 218), applied RlacAfooHan
series to the rocks underlying Striped Peak fm. of NW. Mont., overlying St. Regis
ss., and corresponding to Wallace fm. In 1926 (Pan-Am. Geol., vol. 46) he applied
the name to Newland Is. and Chamberlain sh., which he excluded from Belt series.

Black Girl limestone.
See entry No. 1 under fHowy AEapress beds.

Biack Hand formation.

Mississippian: Central Ohio.

L. E. Hicks, 1878 (Am. Jour. Sei., 3d, vol. 16, pp. 216, 217). BlucA -Hand cyl—
Generally rather hne pudding stone; in places beds many ft. thick are merely
coarse ss. with pebbly partings; chiefly of light yellow or buff color; in some
places nearly white, or brick red; highly ferruginous, but less so than Coal Meas-
ures cgl.; also contains more earthy matter and less pure silica than latter cgl.
Thickness 85 to 90 ft. Overlain by Licking shales [Logan fm.] and underlain
by Raccoon [Cuyahoga] shales. All included in Waverly group.

See also under /IZwb Rand memb.

Black Hand member.
Mississippian : Central and southern Ohio.

J. E. Hyde, 1915 (Jour. Geol, vol. 23, pp. 657, 667-682, 757—779). Rlacb Huad
ntemb. o) Cwyahopu fm-—Massive coarse quartz sss. with occasional shaly beds;
usually yellow or buff, sometimes reddish. Thickness 50 to 150 ft. Is a local de-
velopment of Cuyahoga fm. [expanded definition] and not as important a strat,
unit as any one of the three members of the Logan. Underlies Berne memb. In
central Ohio overlies Raccoon memb. of Cuyahoga. In Hocking Valley overlies
Fairfield memb. of Cuyahoga fm.

Appears to be basal part of Black Hand fm. of Prosser and other geologists.

According to Jesse E. Hyde (Jour. Geol., vol. 23, p. 659; 1915) and C. S.
Prosser (Ohio Geol. Surv., 4th ser., Bull. 7, p. 17, 1905) there is difference
of opinion regarding the rocks originally included in Logan ss. by E. B.
Andrews, also regarding the correct definitions of Black Hand and Cuya-
hoga. In paper cited Hyde included part of the Black Hand in Logan fm.
and the rest of it in Cuyahoga fm., and restricted the name Blade Hawd
to a memb. of latter fm., as expanded by Hyde. This memb. was de-
scribed as consisting of 50 to 150 ft. of coarse pebbly ss. with occasional
beds of cgl. lying btw. Berne memb. above and Fairfield memb. below,
or to beds older than cgl. 1 of Prosser. This classification was also fol-
lowed by W. Stout, 1927 (Ohio Geol. Surv., 4th ser., Bull. 31, p. 47), and
appears to be present definition of Ohio Geol. Survey. According to,.
Hyde (1915) the Black Hand fm. of Prosser extended from top of Hyde"N'
Allensville memb. to base of his Black Hand memb.

Named for exposures at Black Hand, Licking Co.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Blackhawk formation. (Of Mesaverde group.)

Upper Cretaceous: Central eastern Utah (Wasatch Plateau and Book
Cliffs).

E. M. Spieker and J. B. Reeside, Jr., 1925 (Geol. Soc. Am. Bull., vol. 36, p. 443).
IMac&baw# /m.—A succession of ss., sh., and coal beds of kinds common in Mesa-
verde group. Thickness 750 to< 900 ft. in Wasatch Plateau and 450 ft. in Book
Cliffs. Base is normally drawn at base of lowest coal bed. Is middle fm. of Mesa-
verde group. Underlies (uncon.?) Price River fm. and conformably overlies Star
Point ss. Named for prominent exposures near Blackhawk, a mining community
on E. front of Wasatch Plateau.

Blackhawk breccia.

Pleistocene: Southern California (San Bernardino County).

A. O. Woodford and T. F. Harriss, 1928 (Calif. Univ. Pub., Dept. Geol. Sei. Bull.,
vol. 17, pp. 267, 279-283). B%acAbaw& breccia.—Chiefly made up of Is. blocks,
usually only a few inches or at most a few ft. in diam., but at mouths of Black-
hawk and Miles Canyons more or less brecciated Is., hundreds of ft. across, are
mapped as part of the fm., because they seem to be landslide blocks inextricably
involved in the breccia. Basal part of fm. consists of alternating beds of Is.
breccia and ss. Greater part of material is spread out over the desert at foot of
the mtns. The fm. is of landslip origin. Thickness 100 to 600 ft. Includes

faapL of Vaughan, 1922. Assigned to Pleist. Typically developed at
mouth of Blackhawk Canyon.

Blackhawkian.
Name proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 54, 1930, p. 377) for
the till deposits which have been called but which "should not be

called by that name."

Black Hill shale.

Lower Cretaceous (Comanche series) : Central southern Kansas.

F. W. Cragin, 1885 (Washburn Coll. Lab. Nat. Hist., vol. 1, No. 3, p. 90). B2acR HIM
sb'.—Unique deposit of carbonaceous and rapidly decomposing sh., which affords
an easily recognized horizon for reference in any studies that may be made of
neighboring fms. Assigned to Benton.

F. W. Cragin, 1895 (Am. Geol., vol. 16, p. 379). EVM s?L—Black carbonaceous
clay sh., 15 or 20 ft. thick, forming basal bed of Fullington shales. Overlain by
Blue Cut shales (upper bed of Fullington shales) and underlain by Champion shell
bed. Is also called Wafer sb. Assigned to Comanche Cret.

Named for Black Hill, Comanche Co.

Black Hill rhyolite.
Tertiary : Leadville region, Colorado.

W. Cross, 1886 (U. S. G. S. Mon. 12, p. 349). Almost wholly quartz and feldspar.
Forms Black Hill, about 18 mi. SE. of Leadville.

Blackhorse shales.
Upper Cretaceous : Central northern South Dakota and southwestern North

Dakota.

C. [R.J Keyes, 1922 (Pan-Am. Geol., vol. 37, No. 1, pp. 63-64). TMacA&orse sbales”
500 ft. thick, underlie Ludlow lignites and overlie Fox [Fox Hills] sss. Are basal
shales of Lance fm. in S. Dak. and N. Dak. Blackhorse Butte is conspicuous land-
mark in Schanasse [?] Co., S. Dak., and overlooks Grand River Valley and the
basal shales of the Lance.

Blackjack basalt.

Miocene: Southeastern Oregon.

K. Bryan, 1929 (U. S. G. S. W. S. P. 597, p. 55), and B. C. Renick, 1930 (Jour. Geo!.,
vol. 38, p. 504). basalt—Normal augite hypersthene labradorite basalt,
interbedded in middle of Payette fm. Thickness 350 to 450 ft. Named for fact it
caps Blackjack Butte, Malheur Co. [Named by B. C. Renick.]
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mackjack Schoot sandstone member (of Atoka formation).
Pennsylvanian: Eastern Oklahoma (Muskogee and MclIntosh Counties).

C. W. Wilson, Jr., 1935 (A. A. P. G. Bull, vol. 19, No. 4, pp. 503-520). BlacAfuelc
School ss. mtemb. of Ato7cu fm.—Thin to massive bedded ss., medium to One
grained, commonly greenish brown, weathering dirty yellowish brown, but some-
times white to light brown on fresh surfaces; grades downward into sandy sh.
Fossils. Thickness 25 to 40 ft. Lies 150 to 220 ft. below top of Atoka fm. and
150 to 350 ft. above Webbers Falls ss. memb. Named for exposures at and around
Blackjack School, sec. 9, T. 11 N, R. 19 E.

Blacklead limestone.
Paleozoic? (pre-Permian) : Northern Idaho (Orofino region).

A. L. Anderson, 1930 (Idaho Bur. Mines and Geol. Pam. 34). BlacWecd Is.—Mas-
sive, thick-bedded Is. greatly resembling the grayish thick-bedded Paleozoic Iss. in
Mont, and in Idaho SE. of Salmon River Mtns. Considerably metamorphosed by
intrusives, SO that no fossils are preserved, but bedding is everywhere distinct.
Magnetite in seams and lenses is extensively developed through the Is. along bedding
planes and fractures, the result of contact metamorphism. Thickness 400+ ft.;
base not exposed. Lies far back in Clearwater Mtns, at head of Cayuse Creek, a
tributary of N. Fork of Clearwater River. Forms an engulfed block or pendant
2+ mi. long and % mi. wide near N. margin of Idaho batholith, in a high glaciated
valley btw. Blacklead Peak and Rhodes Creek. Assigned to Paleozoic (?). [Deri-
vation of name not stated, but almost certainly is Blacklead mining dist., Clear-
water Co.]

Blackleaf sandy member (of Colorado shale).

Upper Cretaceous: Northwestern and central northern Montana.

E. SteMnger, 1918 (U. S. G. 8. Bull. 691E, pp. 154, 158-164). Rl<rcMeu.f sturdy
memb. of Colorado s7t—An alternation of dark shales and gray to greenish gray
sss. in beds 20 to 75 ft. thick, composing lower 600 to 700 ft. of Colorado sh. in
Birch Creek-Sun River area, Mont. Is a unit clearly distinguishable from remain-
ing shaly part of Colorado sh. The dark shales throughout Blackleaf memb. are
very similar to shales higher in the Colorado, and range from hard fissile sh. to
soft, not well bedded, and more nearly clay sh.; colors black, greenish black to
bluish gray, and even light gray in more calc, parts. All of this memb. is marine.
The sss. are medium to coarse grained, in places ripple marked, and are rather
evenly distributed throughout Blackleaf memb. Rests on Kootenai fm. [Fossils
listed]

Named for Blackleaf Creek, along which the beds are well developed.

Black Mesa basalt.

Tertiary: Panhandle of Oklahoma (Cimarron County).

A. C. Shead, 1923 (Univ. Okla. Bull, n. s, No. 271, pp. 108-113). RM Mesa
basalt.—Olivine diabasic basalt. Called "Magyars" basaltic law by C. N. Gould
in US.GS.W.SP. 148, p. 82. The basaltic cap of Black Mesa, in extreme
NW. part of Okla. Panhandle, is easternmost occurrence of Tert, lava flow which
is so conspicuous and picturesque a landscape feature in what is known as Mesa
de Maya or Raton Mesa region of NE. N. Mex., SE. Colo., and western Okla.
Area covered by dow in Okla, is 1.5+ sq. mi. Rothrock gives average thickness
of dow in Cimarron Co., Okla., as varying from 50 ft. 2 mi. N. of Kenton, Okla.,
to 66 ft. at Nigger Spring.

R. L. Six, 1930 (Okla. Geol. Surv. Bull. 40WW), assigned this basalt to Plio.

Biack Mingo formation. (Broad sense.)
Eocene (lower) : Eastern South Carolina (parts of Georgetown, Williams-
burg, Berkeley, Clarendon, Summit, Lee, Richland, and Calhoun

Counties).

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C.). Blach Mlwo s7rales
(lower Eocene) underlie Congaree shales and overlie Burches Ferry marl (Upper

Cret.).

E. Sloa)n, 1907 (Summ. Min. Res. S. C., pp. 12, 16). Blach Mmpo sMes.—Lami-
nated shales separated by thin layers of very One micaceous sands, the whole
partly silicided ; also contains a thin layer of marl. Underlies Congaree shales
and overlies Burches Ferry marl (Upper Cret.). Of lower Eocene age. Exposed
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along Black River from Brewington Lake, Clarendon Co., to mouth of Black
Mingo Creek, up which it is exposed to point btw. Rhems and General Marion
Bridge.

E. Sloan, 1908 (Catalogue of mineral localities of S. C., S. C. Geol. Surv., ser. 4,
Bull. 2, especially p. 449). Biach Minpo p7iase (iotcer Eocene).—— Divided into
(descending) : (1) Lang Syne beds; (2) Upper B7ae7c Ittape, which includes
(descending) Williamsburg pseudo-buhr and Rhems sh.; and (3) Lower or Blach
.1/Opo sli. Underlies Congaree phase (middle Eocene) and overlies Burches Ferry
phase (Upper Cret.).

C. W. Cooke, 1936 (U.S.G.S. Bull. 867). Sloan's 1908 definition of B7ae7c Minpo
phase included all strata of lower Eocene age E. of Santee River. In present
rept Blach Minpo fm. includes all Eocene strata in S. C. older than McBean fm.,
of middle Eocene (Claiborne) age. It is of Wilcox age, and correlates chiefly with
Tuscahoma sand of Ala.

Black Mountain basalt How.

Tertiary or Quaternary: Southern California (western El Paso Range,
eastern Kern County).

C. L. Baker, 1912 (Calif. Univ. Pub., Dept. Geol. Bull.,, vol. 7, pp. 121-142). BT7ach
Mtn basait /low.—Olivine basalt, both vesicular and compact. Thickness more
than 100 ft. Of post-Mioeene Tert, age, and younger than Rosamond series.

C. D. Hulin, 1925 (Calif. State Min. Bur. Bull. 95, pp. 20-61). Blach Mtn basalt is
both intrusive and extrusive. Intrudes Rosamond series and Red Mtn andesite.
Named for widespread basalt flows on Black Mtn, 7 mi. W. of El Paso -Peaks, Kern
Co., where they uncon. overlie Tert, sediments. They are probably very late Plio.
or early Pleist.

Black Mountain volcanics.

Probably Upper Triassic or Jurassic: Southern California (San Diego
County).

M. A. Hanna, 1926 (Calif. Univ. Pub., Dept. Geol. Sei. Bull., vol. 16, No. 7, pp.
187-246). Bloch Mtn volcanics.—Chiefly volcanic, including aggls., although in
certain places sediments are present. Contain rather massive cgls., qtzites, shales,
massive andesitic aggls., trachytie and andesitic flows, and tuffs. All metamor-
phosed. Thickness more than 2,000 ft. Oldest rocks exposed in La Jolla quad.
Rest on intrusive rocks, and nowhere is basement exposed. Uncon. overlain by
Chi(cio (Cret.). No fossils. Well developed on Black Mtn, N. part of La Jolla
quad.

Black Mountain granite.

Age (?): Southeastern Vermont (Windham County).

C. H. Richardson, 1933 (18th Rept. Vt. State Geol, pp. 349-357, in description of
Putney Twp). Acid intrusives are not present in this Twp, but in Dummerston
Twp, arst Twp to S., they include the well-known Blade Mtn granite. [Black Mtn
is n Brattleboro quad.]

tBlack patch grit.
Lower Cambrian: Eastern New York and western Vermont.
T. N. Dale, 1893 (U.S.G.S. 19th Ann. Rept., chart opp. p. 178). Blaeh patch prit

overlies Camb, roofing slates [Mettawee sl.J and underlies Cambric black sh.
[Schodack shales and Iss.].

See ZtU prit of Ruedemann, which replaces it.

Biack Point basait.

Pleistocene (late) : Hawaii (Oahu Island).

H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Hydrog.
Bull. 1). Blach Point basalt—Chiedy basalt and tuff. Composes Black Point
(promontory). Included in middle part of Honolulu volcanic series [q. v.]. Over-
lies Diamond Head tuff.

tBlack Prairie series.

Upper Cretaceous (Gulf series) : Texas and Arkansas.

R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, pp. xiii-xiv). Upper Cretaceous or Blach
Prairie aeries, a local name for the Upper Cret. deposits of Tex. and SW. Ark.
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Same as Gulf series, older name.
Named for Black Prairie of eastern Tex. and Ark. defined by R. T. Hill in
Am. Jour. Sei., 3d, vol. 33, p. 294.

Black River group.
Middle Ordovician: New York and Pennsylvania.

L. Vanuxem, 1842 (Geol. N. Y., pt. 3, pp. 38-45). Hirer is—Underlies Trenton
Is. and overlies Calciferous group [Beekmantown]. Includes (descending) : (1)
Mohawk Is. (base of Trenton Is.) ; (2) gray Is.; (3) birdseye Is.; and (4) Chazy
Is. Named for exposures in cliffs on Black River.

E. Emmons, 1842 (geol. map of N. Y.). Birdseye, Trenton, and Chazy lIss. excluded
from Black River Is.

J. Hall, 1843 (N. Y. Nat. Hist., div. 4, geol. 4th dist., pp. 18, 28). R%ac& River is.
#rovp overlies Calciferous sandrock and underlies Trenton Is. Includes Chazy
and Birdseye lss.

J. Hall, 1847 (Pal. N. Y., vol. 1). RiacA) River is. probably rarely 6r never exceeds
10 ft. in thickness and is absent in places. Is a well-defined mass of grayish blue
Is., very compact, and sometimes subcrystalline in texture. Underlies Trenton Is.
and overlies Birdseye [Lowville] Is. [Subsequent repts, by different authors, as-
signed to RZac& River is. as defined by Hall a thickness of G to 75 ft. and to the
tBirdseye a thickness of 0 to 85 ft.]

Hall's 1847 definition was used by geologists generally for many years. In
1902 (Bull. Am. Pal. No. 14), however, P. E. Raymond dehnitely included
Birdseye 20%¢ in B7ac7c River is., but Ulrich (1902), Schuehert (1902),
Clarke (1903, 1908), Cleland (1903), Cushing (1905, 1908), Hartnagel
(1907), Miller (1909, 1910) followed the 1847 definition and excluded the
tBlrdseye. In 1910 (N. Y. State Mus. Bull. 145) R. Ruedemann divided
B7%c7c Hirer yrottp into (descending) : (1) Amsterdam is.; (2) Water-
town Is., 10 ft. (=7-foot tier or Black River Is. of Hall) ; and (3) Low-
ville Is., 60 ft., divided into Leray is. mem&. (10 ft. of Is. more cherty
than that below) and'Lowville Is. s. str. (22 to 55 ft. of dove and blue
dove Is., both thick and thin bedded, and conglomeratic at base). He
stated that Watertown and Leray lIss. taken together are known in the
Thousand Islands region as Blae7c River is. In table on p. 97 he called
top fm. of Blac7c River yroap, in Mohawk and Champlain Valleys and at
Saratoga, the Amsterdam is., which he did not define but placed strati-
graphically higher than Watertown Is. In further explanation of 1910
classification, H. P. Cushing in 1911 (Am. Jour. Sei., 4th, vol. 31, pp.
135-144) stated: It has finally been decided best to revert to Vanuxem's
usage (except for inclusion of the Chazy), and to apply Blade River to
entire rock group btw. Trenton and Chazy, the usage which Geol. Sur-
vey of Canada has consistently followed. In N. Y. State Mus. Hdb. 19
(1912) C. A. Hartnagel followed the 1910 classification, which is present
commonly accepted deBnition of BlacA: River yroap.

See further details under Lowville is.

In central Pa. the Black River group is divided into Rodman Is. (above)
and Lowville Is. In SW. Va. it is divided into Lowville Is. (below) and
Chambersburg Is.

G. M. Kay, 1935 (Geol. Soc. Am. Buh., vol. 46, p. 227), divided BlacA River proyp at
type section int® Chaumont fm. (including Watertown and Leray) and Lowville,
and stated : Pameiiu fm., commonly classified as Chazyan, may belong in Uiac'
River group below the Lowville, according to Alice E. Wilson.

tBlack River iron-bearing series (also sdtists).
fBlack River Falls iron-bearing schists.

Pre-Cambrian (lower ? Huronian) : Southwestern Wisconsin (Jaeksor
County).
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C. R. Van Ilise, 1892 (U. S. G. S. Bull. 86, pp. 190, 195, and map, pl. 3). RM:
River Fo/ls' series.—7'te River Palls iron-bearinp schists of Wis. have not
such observable structural relations as to enable me certainly to determine their
position. They are thoroughly crystalline schists, in vertical attitude, and are
provisionally placed in lower Huronian. [Probably named for exposures at Black
River Falls, Jackson Co.]

R. D. Irving, 1892 (U. 8 G. S. Mon. 19, pl. 1), mapped Blac& TMver irom-beartnp

. scMsts.

C. R. Van Hise and C. K. Leith, 1911 (17. S. G. S. Mon. 52, chart opp. p. 598), as-
signed these rocks to Huronian, but not to any spécifi¢ part of the Huronian.

fBlack Rock diabase.

Upper Triassic: Central Massachusetts (Mount Holyoke region).

B. K. Emerson, 1898 (U. S. G. 8. Holyoke folio, No. 50, and Mon. 29, pp. 17-18,
pl. 34). Riach Hoch diabase, cores and dikes intrusive into the Juratrias sedi-
ments [Newark group]. Named for Black Rock, S. of Mount Holyoke.

B. K. Emerson, 1917 (17. 8. G. 8. Bull. 597, p. 272). "Blade Roclr" diabase is not
intrusive, as originally supposed, but a part of Hampden diabase Sow, of Newark
group, which is interbedded in Longmeadow ss.

Black Rock erosion cycle.
Name applied by E. Blackwelder (Jour. Geol., vol. 23, p. 312, 1915) to a
pre-Kansan Pleist. erosion interval in Wind River Mtns, Wyo.

Black Rock coal group.
Name locally applied to Wasatch fm. in Rock Springs uplift of Sweetwater
Co., SW. Wyo. (See U. S. G. S. Bull. 702, 1920.)

Black Rock limestone.
Lower Cambrian (?) : Southeastern Idaho (Pocatello).

A. L. Anderson, 1928 (Idaho Bur. Mines and Geol. Pam. 28, p. 4). Bla<% Rode Is.—
Thick-bedded, massive, relatively pure, gray is., with some sandy Is. members near
top of ridge and minor amounts of calc. sh. in some parts of fm. The Is. is 8§00+
ft. thick and is overlap by 150+ ft. of calc, sh., sandy sh., ss., and qtzite, with
the sh. near base and the qtzite near top where the fm. merges with Brigham
qtzite. Some of Is. beds contain small rounded concretions and other more irregu-
lar forms that may be traces of fossils. Underlies Brigham qtzite conformably,
and it is therefore believed it must be Lower Camb. Is underlain, probably con-
formably, by a sh. series. Named because of occurrence along Black Rock Creek,
2+ mi. NE. of Portneuf Siding. Best exposed on N. side, where it can be traced
up Black Rock Creek for several miles.

Black Rock formation.
Lower Ordoviciau (Beekmantown) : Northern Arkansas (Sharp and Law-
rence Counties) and southeastern Missouri (?).

G. C. Branner, 1929 (geol. map of Ark.). Blach Rocie Is—Lss., 0 to 200+ ft.
thick, uncon. underlying Everton is. and uncon. overlying Smithville Is. in Ozark
region, Ark. [Mapped at and around Black Rock, Lawrence Co., Ark.] Assigned
to Upper Canadian [which is Beekmantown of U. 8. G. S.].

H. S. McQueen, 1930 (Insoluble residues as a guide in stratigraphic studies, pub-
lished March 1930; Reprint of App. I, 56th Bien. Rept., 1931, p. 25). Rtnithrille-
Blaeh Roe7c /ms. have been shown on recent ed. of geol. map of Ark. Detailed
features of each have not yet been published, nor has opportunity for detailed
study of their insoluble residues been presented. They occur btw. Powell dol.
and St. Peter ss. The Smithville is thought to occur in SE. Mo., for in a few
wells Is. and slightly dolomitic Is. yielding a small residue have been found above
Powell fm., but overlying Blach Roch Is. has not been recognized in Mo.

E. T. McKnight, 1935 (U. S. G. S. Bull. 853, on Yellville quad., Ark.). Blach
Boel: /nr.—Chiefly fine-grained, gray, mag. Is. or dol. that weathers drab or whitish,
with minor amounts of ss. and blue gray Is. Thickness in Sharp and Lawrence
Counties, Ark., 200+ ft. Absent in Yellville quad. Not studied in detail.
Uncon. overlies Smithville fm. The Black Rock and Smithville fims. resemble
Everton fm. in lithology, but are believed by E. O. Ulrich, on basis of fossil
evidence, to occupy an interval btw. Everton fm. above and Powell dol. below,
and to be uncon. with Everton and with Powell.
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Blacksburg schist.

Cambrian (probably Lower) : Southern North Carolina and northwestern
South Carolina.

A. Keith and D. B. Sterrett, 1921 (Limestones and marls of N. C., by G. F. Lough-
lin et al: N. C. Geol. and Econ. Surv. Bull. 28, pp. 29, 73). Biaclcsbwrp scMst.—
A fm., 800 to 1,000 ft. thick, which varies from a fine-grained graywacke (an
impure variety of ss.) to sericite schist. Overlies qtzite, cgl. and schist [Kings
Mtn qtzite] and underlies Gaffney marble. [See also A. Keith, U. S. G. S.
Gaffney-Kings Mountain folio, No. 222, 1931.]

Named for development in Blacksburg, Cherokee Co., S. C.

Blacks Fork member (of Bridger formation).
Eocene: Southwestern Wyoming.

H. E. Wood, 2d, 1934 (Am. Mus. Nat. Hist. Bull., vol. 67, art. 5, May 26, pp.
241-242). By the present somewhat unwieldy terminology, Bridger A+B, Bridger
C+D, Uinta A- B, and Uinta C are each essentially members, each containing
distinctive fossil mammals. They deserve equal rank with such commonly
recognized units as the Lysite, Lost Cabin (=Wind River, sensu stricto) [of
NW. Wyo.], and, almost, the Chadron, but are not at present named or fully
treated as such. I accordingly propose Black's Boric memb. for lower half of
Bridger (A-)-B of Matthew, 1909), the name being taken from Black's Fork of
Green River, which Hows past most of the best known exposures. Most famous
and typical loc. is "Grizzly Buttes" on Smith's Fork, starting % mi. S. of town
of Mountain View and ending 1% mi. SW. of the town. I propose Twin Battes
memb. for upper half of the Bridger (C+D of Matthew), the name being taken
from Twin Buttes, W. of the Green River and E. of Henry's Fork Table. Bridger
C and D are both exposed on the slopes of Twin Buttes. Type loc. is Henry's
Fork Table and Twin Buttes. 1 propose Waponlrownd memb. for the lower Uinta
(A+B of Peterson [included in Bridger fm. by U. S. Geol. Survey and others]),
the name being taken from Wagonhound Canyon (which opens into White River,
Utah), in and near which typical and fossiliferous exposures occur. I propose
Mytom memb. for Upper Uinta (C of Peterson), the "true Uinta" of various
authors [and Uinta fm. of U. S. Geol. Survey and others], from town of Myton,
Utah; typical exposures occur E., N-, NW. of the town at mouth of Lake Fork,
and at other points in almost all directions from the town. The Lower and
Upper Bridger, as well as Lower and Upper Uinta are distinct from each other
geographically as well as faunistically, so that they fully deserve to rank as
separate units.

Blacks Fork glacial stage.

Pleistocene : Northeastern Utah and southwestern Wyoming.

W. H. Bradley, 1936 (U. S. G. S. P. P. 185). A glacial stage in Uinta Mtns, NE.
Utah and SW. Wyo. Probably of Iowan or Illinolan age. Named for fact
extensive moraines were left by its glaciers in valley of Blacks Fork, Utah.

Blacksmith limestone.

Middle Cambrian: Northeastern Utah and southeastern Idaho.

C. D. Walcott, 1908 (Smithsonian Mise. Coll., vol. 53, No. 1804, pp. 6, 7).
BlacAsmitA fm.—Gray aren. Is. in massive layers. Thickness 570 ft. in Black-
smith Fork, Cache Co., Utah, and 23 ft. W. of Liberty, Bear Lake Co., Idaho.
Middle Camb, fossils. Underlies Bloomington fm. and overlies Ute fm. Type loc.

in Blacksmith Fork Canyon, 8+ mi. above its mouth and 15 mi. E. of Hyrum,
Cache Co., Utah.

Blacksnake sandstone member (of Hance formation).
Pennsylvanian: Southeastern Kentucky (Cumberland Gap district).
G. H. Ashley and L. C. Glenn, 1906 (U. S. G. 8 P. P. 49, p. 80 and pl. 16).
[BkleAsmr&e (Cawood) ss. on pl. 16; BiacksnoAe (?) ss. on p. 80. All of definition.]
tBlackstone series.
Pre-Canlbrian : Northeastern Rhode Island.

J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 8, 104-109). Blac&stone series.—
A series of lIss., ehlorltic and hornblendie schists, slates, and qtzites, which occur
in lower portion of Blackstone Valley and near Providence, R. I. On lithological

151627°—38----- 14
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grounds, which have some support in stratigraphy, the series can be divided
into [ascending] Cumberland qtzites, Ashton schists, and Smithfield Iss. Uncon.
overlain by lowermost Camb. (Olenellus) horizon. Named for typical develop-
ment in lower course of Blackstone River btw. Woonsocket and Pawtucket, R. L.

A local name for all pre-Camb. sediments of the region, which are now
divided into Marlboro fm. (above) and Westboro qtzite.

Blackstone shale.
Upper Cretaceous: Alberta.
G. S. Malloch, 1911 (Canada Geol. Surv. Mem. 9, p. 35).

Blacksville limestone. (In Washington formation.)

Permian: Southwestern Pennsylvania and northern West Virginia.

I. C. White, 1891 (U. S. G. S. Bull. 65, p. 36). BKac&sviHe %$—Quite pure gray Is, 3 to
5 ft. thick. Lies 30 to 50 ft. above Washington coal and underlies Washington "A"
coal. Outcrops near bed of Dunkard Creek, in village of Blacksville, Monongaiia
Co., W. Va. Is Is. Ill of Stevenson's Greene and Washington Co. (Pa.) Rept.

G. H. Ashley, 1908 (Pa. Topog. and Geol. Surv. Comm. Rept. 1906-1908, p. 145).
In Washington and Greene Counties, Pa., the %. occurs persistently
30 to 50 ft. above Washington coal.

Blacktail formation.

Pre-Cambrian (Belt series) : Northern Idaho (Pend Oreille district).

1. L. Gillson, 1925 (Am. Min., vol. 10, p. 189) and 1927 (Jour. Geol., vol. 35, No. 1,
pp. 1-32). New name /m. is proposed in unpublished rept. on Pend
Oreille dist, [by E. Sampson and J. L. Gillson], to include the equivalents of Revett
and St. Regis fms. of Coeur d'Alene dist., Idaho.

E. Sampson, 1928 (Idaho Bur. Mines and Geol. Pam. 31, p. 7). /m.—Is
here defined as including all rocks btw. Burke fm. below and Wallace fm. above.
Represents undifE. equivalents of Revett and St. Regis fms. of Coeur d'Alene dist.
Lower part is prevailingly qtzite; upper part is mostly argillite. Whole fm. Is
distinguished from a]l others in dist, by a pinkish or reddish purple color. Lower
5.000 ft., which is mostly qtzite, may have only a faint pink cast, but even in these
beds thin partings of red sh. are common. The lowest beds closely resemble Burke
fm., but faintly pink color serves to distinguish them. The upper Blacktail beds
are alternating red and green argillites, with red predominating. In lower part
of fm. the red argillite occurs only as partings. Argillite increases upward in fm.
and in upper 3.300 ft. it greatly predominates. Uppermost beds, near transitional
bdy with Wallace fm., are green, but those mapped with the Blacktail have a
peculiar waxy appearance. Type loc., Blacktail Mtn, near Taiache, where fm. is
best exposed. The SW. shoulder shows the lower beds and the northerly spurs
show the upper argillitic portion.

tBlacktail Deer Creek beds.
Oligocene? (upper?) : Southwestern Montana (Beaverhead County).
E. Douglass, 1902 (Am. Phil. Soc. Trans., vol. 20, n. s, pt. 3, pp. 237-245).
Deer CrecZc beds, the beds on Blacktail Deer Creek, which are probably White

River Olig.

H. F. Osborn, 1909 (U. S. G. S. Bull. 361, p. 106). Beds on Blacktail Deer Creek,
Mont., doubtfully included in upper Olig. White River group. They are more
probably lower Mio.

Blackwater formation.

Pennsylvanian : Northeastern West Virginia and western Maryland.

N. H. Darton and J. A. Taff, 1896 (U. S. G. S. Piedmont folio, No. 28). Bb/c&water
/m. (also ss.).—Three poorly defined ss. and cgl. beds, separated by
two zones of softer argill. ss. and sandy sh. containing variable and impure coal
beds. The upper ss. is conglomeratic and 110 to 200 ft. thick; the medial ss. is
125 ft. thick ; and the lower ss. is 30 to 155 ft. thick and banded with cgl. Over-
lies Canaan fm. and underlies Savage fm. Thickness of fm. 290 (at Piedmont)
to 645 (on Blackwater River below Davis, W. Va.),
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Blackwater shale and limestone.

Pennsylvanian: Northeastern West Virginia.

D. B. Reger, 1923 (W. Va. Geol. Surv. Rept. Tucker Co., pp. 198, 209-210). BZacR-
waZer #& awtZ Zs—A marine memb. of Kanawha group (upper rottsville), consist-
ing of 15 ft. of dark sh. underlain by 7 inches of ferruginous Is., and containing
marine fossils of familiar Kanawha types in the Is. and in lower part of the sh.
Base lies 280 ft. below top of Homewood ss. and 115 ft. below Quakertown coal
horizon. Probably correlates with Dingess Is. of Mingo Co., but this correlation is
not decisive.

Named for exposures on N. side of Blackwater River, 2 mi. SW. of Davis
and % mi. below Blackwater Falls, Tucker Co.

Blackwell sand.
A subsurface sand in Blackwell pool, Kay Co., central northern Okla.,
correlated with a part of Garrison sh. (Perm.). In that pool it lies at
750 ft. depth and Newkirk sand at 1,450 ft. According to Okla. Geol.
Surv. Bull. 40Q, 1928, p. 180", this sand is of Penn. age.

tBladen formation.

Upper Cretaceous: Coastal Plain of North Carolina and South Carolina.

L. W. Stephenson, 1907 (Johns Hopkins Univ. Circ. No. 71, pp. 93-99). BZade% fm.—
Sands and clays, for most part thinly laminated and often highly cross bedded;
everywhere more or less lignitic. Name used tentatively, since future investigations
may prove equivalency with other fms. elsewhere. A few fossil plants indicate
equivalency with Tuscaloosa fm. Grades into overlying Ripley fm. [Peedee] and
rests uncon. on Capefear fm. [Tuscaloosa]. Thickness 500 to 700 ft.

Replaced by Black Creek fm., which has priority.
Named for exposures in Bladen Co., N. C., especially along Cape Fear River.

Blaine gypsum (also formation).

Permian: Western Oklahoma, Panhandle of Texas, and central northern
Texas.

C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Rept., pp. 42, 47). .BZame —Red
shales, with interbedded strata of gyp. and dol, averaging 75 ft. in thickness,
divided into following members (descending) : Shimer gyp.; Altona dol.; red sh.
(Jenkins clay of Cragin) ; Medicine Lodge gyp. ; Magpie dol. ; red sh. ; and Ferguson
gyp. Overlies Norman div. (Enid group) and underlies Woodward div. (group).
Where Ferguson gyp. memb. disappears the underlying Norman (Enid) div. extends
up to base of Medicine Lodge gyp.

In Tex. the top memb. has been called Acme do?, and basal memb.
Z7. The fm. underlying the Blaine in Okla, was named C7idc7c%g7t% fm.

by Gould in 1924.

H. D. Miser, 1926 (geol. map of Okla.), modified the definition of BZame SO as
to include beds above Shimer gyp. and below Ferguson gyp., and discarded fGreer
fm. The Blaine as mapped included all beds from top of Chickasha fm. up to base
of Dog Creek sh.

R. L. Clifton, 1930 (A. A. P. G. Bull,, vol. 14, pp. 161-172). Evidences in field seem
to indicate BZame should be dropped and some new fm. name be adopted to include
what now comprises Blaine and Dog Creek beds.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, pp. 168, 178). BZante fm. as now used
in Tex. includes more than does Blaine of type loc. in Okla. Not only is underlying
Chickasha, or a part of it, merged with the Blaine in Tex. usage, but overlying
Dog Creek of Okla, is included in part or entirely. Childress dol. and gyp. is top
memb. of Blaine in Tex. and Quanah gyp. lies near base.

J. L. Muir, 1934 (A. A. P. G. Bull,, vol. 18, No. 10, p. 1300), gave detailed section of
Blaine fm. at type loc., in Salt Creek Canyon, Blaine Co., Okla., showing it as
underlying Dog Creek shales, overlying Flowerpot shales, and including Lovedale
gyp. at top, Shimer gyp. in middle, and Medicine Lodge gyp. 2 ft. above base.

Named for exposures in Blaine Co., Okla. Type loc. is in Salt Creek
(Henquenet's) Canyon in northern Blaine Co.
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Blair formation. (In Mesaverde group.)

Upper Cretaceous: Southwestern Wyoming (Sweetwater County).

A. R. Schultz, 1920 (U. S. G. S. Bull. 702). fm.—Drab, yellow, and brown sss.
and interbedded sh. and shaly ss. with little or no bituminous matter ; massive sss.
are grouped near top of fim., giving rise to the "golden wall," and are the "Golden-
wall ss." of Powell. Thickness 1,000 to 1,200 ft. In previous repts. included in
Mesaverde fm. May possibly belong to the Mesaverde, but seems to be older, and
for present at least the base of Rock Springs coal group is regarded as base of Mesa-
verde. The Blair constitutes a distinct lithologic unit. Overlies Baxter sh. Named
for exposures at Blair ranch, E. of Aspen Mtn.

Blairmore formation.
Upper and Lower Cretaceous: Southern Alberta, Canada.

F. H. McLearn, 1916 (Canada Geol. Surv. Summ. Rept. 1915, p. 112). Uncon. over-
lies Ellis fm. and underlies Colorado sh.

F. H. McLearn and G. S. Hume, 1927 (A. A. P. G. Bull, vol. 11, No. 3, p. 241).
Bbarmore fm. of Blairmore-South Fork areas consists of sss., sh., and, a little above
middle, a bed of cgl., and another bed of cgl. at base. It discon, overlies Kootenay
fm. and underlies Crowsnest volcanics. The upper part of fm. contains a Cenomania
[n] dora, according to E. W. Berry, and is of Upper Cret. (Colorado) age. The
dora of lower part is Lower Cret. (Aptian or Albian), according to Berry. The
lower part of the Blairmore corresponds to upper part of Kootenai fm*. of Mont.
The dora of the pre-Blairmore Kootenay beds is Barremian, according to Berry.

Blairsville.
See red g%%% mcmb.

Blakeley formation.

Oligocéne: Western Washington (Puget Sound region) and southwestern
Washington.

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull. 15, pp. 10-22). RZa&ehu/ fm.—Alternat-
ing shales and sss. overlain by nearly 1,000 ft. of nonfossiliferous cgls. Thickness
of fm. 8,000 ft. Fossils listed. Been considered Olig, or at least in part Olig.,
but writer now places them in Lower Mio., until dednite understanding has been
reached as to what is to constitute Olig. Type section is at Restoration Point,
Kitsap Co., opp. Seattle.

C. E. Weaver, 1916 (Wash. Geol. Surv. Bull. 13). is characterized by
AcRa pet%8barpe%8%8 zone, and is assigned to Olig. Fossils listed. The highest
strata outcrop on N. shores of Blakeley Harbor. Type section is at entrance to
Bremerton Navy Yard. Is younger than Porter horizon and older than Wahkiakum
horizon (lower Mio.).

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp.
245, 261-264). and Tmra River fms. of Arnold and Hannibal's Astoria
series seem to be = Weaver's fm. While later studies may show RZaZccZey
beds (AciZa grettvsbMrpeitsis zone) to be younger, they are at present considered to
be Upper Olig.

Blakely sandstone.
Lower Ordovician: Southwestern Arkansas and southeastern Oklahoma.

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull., vol. 22, p. 676). BZaAeZ?/ 88—Name pro-
posed by A. H. Pardue (in letter) for ss. recently discovered, which is absent W. of
Womble but locally developed to thickness of 500 ft. E. of that town. The discov-
ery of this intercalated ss. tends to confirm high value of strat, hiatus btw.
Ouachita and Stringtown shales, which hitherto was inferred chiefly on paleon-
t(})llogie evidence. Underlies Stringtown sh. [restricted sense] and overlies Ouachita
sh.

H. D. Miser, 1917 (U. S. G. S. Bull. 660, p. 67). RZaAcZ? 88—Sh., in alternating black
and green layers, and hard gray ss. The sh. constitutes 75 per cent of whole fm.,
but the ridge-forming ss. is the prominent feature. Thickness 0 to 400 ft. Under-
lies Womble sh. and overlies Mazarn sh. Named for Blakely Mtn, Garland Co., Ark.,
from which it is continuously exposed as far W. as Womble, where it thins out and
permits Womble sh. to rest on Mazarn sh. W. of that town. In 1909 this ss. was
regarded by A. H. Purdue as upper part of Crystal Mtn ss., but it has since been
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determined by Purdue and writer to occur in tniddie of "Ouachita sh." [A broader
use of "Ouachita sh." than as defined by Purdue in 1909.]
Is of Beekmantown and probably Chazy age, according to classification of

U. S. Geol. Survey.

Blanca tuff.
Miocene: Southern California (Santa Cruz Island).

W. W. Rand, 1931 (Mining in Calif,, vol. 27, No. 2, p. 217). BZawca —Distinctly
bedded, water deposited, acid to intermediate crystalvitric tufts and cgls., with thin
how of andesite near top. Included in Monterey group, which, on Santa Cruz
Island, consists of (descending) (1) siliceous sh., (2) volcanics, (3) BZuwcu twZr,
(4) Temblor fm., and (5) Vaqueros fm. [Derivation of name not stated.]

tBlanchard moraine.
Replaced by Defiance moraine (Pleist.) in U. S. G. S. Mon. 41, p. 581.
has priority but De/Za%ce has usage. Named for a stream in
Ohio.

Blanchester division. (In Richmond group.)
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-
central Kentucky.

A. F. Foerste, 1909 (Denison Univ. Sei. Lab. Bull. 14, p. 291). BZuMcT7iester div.—
Includes upper part of Waynesville bed of Richmond fm., or beds btw. top of upper
PeberteZZu iwscidptu horizon and base of lower BeberteBa tnsciBp#a horizon. Is
overlain by Liberty beds and underlain by Clarksville div.

Named for Blanchester, Clinton Co., Ohio.

Blanco formation.
Pliocene (middle) : Panhandle of Texas.

E. T. Duinble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., p. Ixxi, pl. 3). BZtntco C<WOH,
beds.—White clays, infusorial earth, etc., containing fossil remains of turtles and
large animals. Forms upper portion of Staked Plains. Probably corresponds to
upper part of Fayette beds, which it closely resembles in some lithologic features.

W. F. Cummins, 1890 (Tex. Geol. Surv. 1st Ann. Rept., p. 190). BZanco Ctmi/oa,
beds.—Red clay, white sandy clays, white clays, and a hardened clayey Is., fronting
to E. and forming bold escarpment 200 ft. high. Constitute Staked Plains. Uncon.
overlie Dockum beds. Later than Cret. [Name changed by W. F. Cummins in 1892
(Tex. Geol. Surv. 3d Ann. Rept., p. 134) to BZamco beds.]

H. F. Osborn (1907 and 1918) assigned BZamco /m. to middle Plio.

Named for Blanco Canyon, Dickens Co., and Mount Blanco P. O., Crosby Co.
Included in Cho7Z%Z% (P/Zo.) on 1937 geol. map of Tex.

Blanco Basin formation.
Tertiary (Oligocéne ?) : Southwestern Colorado (San Juan Mountains).

E. S. Larsen, 1935 (U. S. G. S. Bull. 843). In many places on S. slopes of San Juan
Mtns, in San Cristobal, Pagosa Springs, Summitville, and Conejos quads, a series of
arkosic sss., cgls., and other sediments, lacking in volcanic material, uncon. over-
lies Cret. fins, and Animas fm. (Eocene ?), and are overlain, with apparent con-
formity, by Conejos andesite (Mio.). The -name BZa%co Basm fm. is proposed for
these beds, from their prominent development about Blanco Basin, in central part of
Summitville quad. Is in general a thin, soft fm., overlying in many places Mancos
sh. and overlain by great thickness of volcanic breccia. It is imperfectly known
and only approx, mapped. East of Chama River, near S. bdy of Summitville quad.,
it is 575 ft. thick, is overlain by several hundred ft. of beds belonging to Conejos
andesite, and rests with angular uncon. on Mancos sh.

t Blanco Canyon beds.
Pliocene: Panhandle of Texas.
See BZ%%co
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tBlan[d]ford limestone.

Pre-Cambrian : Western Massachusetts.

E. Hitchcock, 1833 (Rept. Geol., Min., Bot., and Zool. of Mass., p. 305). Bfcaford
US—Coarsely granular, white, crystalline Is. exposed in NW. part of town of
Blan[d]ford. [According to B. K. Emerson (unpublished communication) this
is a large boulder of Coles Brook Is.]

Blandford serpentine and pyroxenite.
Age (?) . Massachusetts.
B. IC. Emerson, 1898 (U.S.G.8. Mon. 29, p. 85).

Blankenship sand.
See sand.

Blaydes sand.
A subsurface sand, of Penn. (?) age, in Stephens Co., southern Okia.,
lying at 2,200 ft. depth in Empire pooi, the Brown sand lying at 2,100 ft.
and the Kagay at 2,300 ft.

Biayiock sandstone.

Silurian (early) : Southwestern Arkansas and southeastern Oklahoma.

A. H. Purdue, 1909 (Geol. Soc. Am. Bull.,, vol. 19, p. 557). Bé&tyiocA sa.—Ss. uncon.
underlying Slatington sh. [Missouri Mountain sl.J and overlying Polk Creek sh.

A. H. Purdue, 1909 (Slates of Ark., Ark Geol. Surv., pp. 30, 36). BMyloc& ss.—
Fine-grained to medium-grained ss. of dove, dark gray, or green color, interbedded
with dark-colored, often black, and fissile sb. Thickness 1,500 ft. In parts, through
100 or more ft., consists almost wholly of ss.; in other parts is made up of alter-
nating beds of ss. and sh. The ss. is usually in layers 1 to 6 inches thick and
bedding is very even. Some of layers are qtzitic and contain numerous quartz
veins ; other thin layers closely resemble chert. Overlies Polk Creek sh. Under-
lies, probably uncon., Missouri Mtn si.

Named for Blaylock Mtn, Montgomery Co., Ark.

Bledsoe limestone.
Silurian (Niagaran) : Western Tennessee.

A. F. Foerste, 1901 (Geol. Soc. Am. Bull, vol. 12, pp. 397, 402). BleAoe Is.—
Top bed (0 to 32 ft. thick) of Clifton Is. in Tenn. Overlies Newsom (Waldron)
shaly clay and uncon. underlies Pegram Is. (Dev.) or Chattanooga sh. Same as
Louisville Is. of Ind.

Named for Bledsoe, Sumner Co.

Bliss sandstone.

Upper Cambrian: Western Texas and southern New Mexico.

G. B. Richardson, 1904 (Univ. Tex. Min. Surv. Bull. 9, p. 27). BMss ss.—Massive,
compact, hne-textured, fossiliferous gray ss., about SO0 ft. thick, varying in color
from almost white to brown; toward top locally cross bedded and some of beds
hard. Overlies coarse red granite and uncon. underlies El Paso Is. (Ord.).

Named for Fort Bliss, El Paso Co., Tex.

Bliss basalt.
Pleistocene: Southern Idaho (Twin Falls and Gooding Counties).

H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated
Sept. 1, 1932) and 1936 (Jour. Geol, vol. 44, No. 4, pp. 434-439). Bliss busuR.—
Brecciated subaqueous flow composed chiefly of vitreous porphyritic basalt, con-
taining pillow structures. May be subaqueous facies of McKinney basalt or, pos-
sibly, of Sand Springs basalt. Thickness 100=+ft. Exposed at Bliss Cone and Bliss
Bridge, sec. 11, T. 6 S., R. 12 E,, Twin Falls Co., also at Bliss Spring, Gooding Co.

Block porphyry.
A descriptive term formerly applied by miners to the White porphyry of
Leadville dist., Colo., because of its tendency to split into angular blocks.
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Block limestone.

Pennsylvanian: Eastern Kansas, northern Missouri, and lowa(?).

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 85, 97).
Bloeit /§. memb. of CTterrpvale sit. overlies Fontana sh. memb. of Cherryvale and
underlies Wea sh. memb. of Cherryvale.

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 35, 37). Bloei: is. here intro-
duced for line-grained, bluish gray, thin-bedded Is, with a few thin fossiliferous
sh. partings. Thickness 3 to 8 ft. Underlies Wea sh. and overlies Fontana sh.,
all fms. in Kansas City group. Named for a hamlet in Miami Co., Kans. Has
considerable persistence throughout NE. Kans, and adjoining parts of Mo.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of

Blomidon shale.
Triassic: New Brunswick and Nova Scotia.

S. Powers, 1915 (Geol. Soc. Am. Bull.,, vol. 26, p. 93).

Blood Reserve sandstone.
Cretaceous . Alberta.
L. S. Russell, 1932 (Canada Geol. Surv. Rept. 1931, pt. B, p. 32).

Bloody Run zone.
Upper Devonian: North-central lowa (Floyd County).
C. L. Fenton and C. L. Webster, 1924 (Univ. Mich. Pub., Contr. Mus. Geol. vol. I,
frontispiece, map), divided Cedar Valley Is. of Floyd Co. into Nora above and
Shell Rock below, and divided Shell Rock into (descending) : .PacTwpAyHwn zone,
Afdopora sh., Bloody Rwt aone, Lithographic beds, and mud-crack zone, and gave
no further explanation of Bloody zone.

Bloomfield sandstone. (In Cayuga group.)

Silurian: Central Pennsylvania (Perry County).

B. W. Claypole, 1885 (2d Pa. Geol. Surv. Rept. F,, pp. 54, 401). Bloomfield ss.—
Soft friable ss., breaking up into rectangular brick-shaped fragments. Of dull
reddish and greenish colors. About 10 ft. thick. Underlies New Bloomfield, and
exposed on road to Newport, % mi. E. of town. Overlain and underlain by varie-
gated shales, all of which are included in Onondaga red and variegated shales.
[On pp. xi—xvi of above rept. J. P. Lesley made Bloomfield ss. the top div. of
Onondaga red sh.]

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2 pp. 761-777).
Bloom/ieM ss. replaced by Landtsbarp ss. [See under Laadisburp ss.]

Bloomfield sand.

Eocene: Southeastern Missouri (Stoddard and Scott Counties).

C. R. Keyes, 1894 (Mo. Geol. Surv. vol. 4, p. 30). BMom"eld sttmds.—Sands of
Eocene age, 85 ft. thick. [Name used in table on p. 30. On p. 88 the Eocene
deposits of Mo. ("probably Bloomfield sands") are described as ehiedy brown sands
and blue clays with some iron ores, best exposed in bluffs of Mississippi River in
Scott and Stoddard Counties.) Named for Bloomfield, Stoddard Co.

Is a part of Wilcox fm.

Bloomfield limestone. (In Conemaugh formation.)

Pennsylvanian: Southeastern Ohio (Muskingum County).

W. Stout, 1918 (Ohio Geol. Surv., 4th ser., Bull. 21, p. 242). BloomjieM Is.
Nodular, hard, dense, non-fossiliferous light-gray Is., in places stained with iron
oxide. Of fresh-water origin. Thickness 0 to 2% ft. Lies 3 ft. 9 in. below
Anderson coal and 8 ft. 8 in. above Cambridge Is. in Muskingum Co. (Harrison.
Bluerock, Salem, and Highland Twps). Named for exposures W. of Bloomfield.

Bloomingdale limestone member.

Upper Cambrian: Eastern Tennessee.

C. R. L. Oder, 1934 (Jour. Geol., vol. 42, No. 5, pp. 478-479, 492, 496). Blooming-
dale is. memb.—Upper memb. of Conococheague-Copper Ridge fm. in eastern Tenn.
Overlies Morristown dol. (lower memb. of Conococheague-Copper Ridge fm.) and
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underlies the thin ss. at base of Chepultepec fm. Consists of 170 to 650 ft. of thin
to heavy-bedded, light to dove-gray, dense to medium crystalline, fine to coarsely
laminated Is. and dol. ; dol. is minor in amount in E. sections, but composes practi-
cally all of western sections. Color and texture closely resemble underlying
Morristown memb. Thin aren, zones occur at numerous levels, 10 sometimes
occurring in thickness of 100 ft. Base is formed of 3 to 15 ft. of aren, and shaly
dol. and qtzitic ss. The Bloomingdale chert is scarcely distinguishable from that
in Morristown memb. ; its quantity is nil to abundant. [Details.] Belongs to
Ozarkian series of Camb, system. Type section is along a branch of Reedy
Creek, 1% mi. NW. of Bloomingdale, 4 mi. NE. of Kingsport.

Bloomington formation.
Middle Cambrian : Northeastern Utah and southeastern Idaho.

C. D. Walcott, 1908 (Smithsonian Mise. Coll., vol. 53, No. 1804, pp. 6, 7).
B/oommptow fm.—Bluish gray, more or less thin-bedded lIss. and argill. shales
Small rounded nodules of calcite are scattered irregularly through many layers of Is.
Thickness 1,320 ft. in Blacksmith Fork Canyon, Cache Co., Utah, and 1,162 ft. W.
of Liberty, Bear Lake Co., Idaho. Overlies Blacksmith fm. and underlies Nounan
fm. Abundant Middle Camb, fauna. Type loc. about 6 mi. W. of Bloomington,
Bear Lake Co., Idaho. Bloomington Creek, near type loc., passes through fm.

Bloomington morainic system.

Pleistocene (Wisconsin stage) : Across central Ohio, Indiana, and Illinois.
Shown in part on moraine map (pl. 32) of U.S.G.S. Mon. 53, 1915,
and in part on moraine map in U.S.G.S.P.P. 106. In some earlier
repts called morame. Named for Bloomington, Ill.

Bloomsburg redbeds. (Of Cayuga group.)
Silurian: Central and southern Pennsylvania, western Maryland, northern
West Virginia, and western Virginia.

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G?, p. 252). Bloomsburg? red s".—
A series of dark, deep or dull red shales, somewhat sandy and blotched with a few
thin layers of bright green sh. Thickness 245 to 750 ft. About 440 ft. visible
in vicinity of Bloomsburg [Columbia Co.) along E. bank of Fishing Creek at N.
line of town of Bloomsburg. Represents basal memb. of Salina series as defined
by N. Y. geologists. Underlies Middle Salina group, which consists of 407 ft. of
green, buff, and bluish Iss. and shales with some red sh. Overlies Clinton series.

C. Butts, 1918 (Am. Jour. Sei., 4th, vol. 46, pp. 523-537). In central Pa. (Blair
and Huntingdon Counties) the Bloomsburg? red memb. forms basal 50 to 150 ft. of
Wills Creek sh.

C. K. and F. M. Swartz, 1931 (Geol. Soc. Am. Bull., vol. 42, No. 4, pp. 622-660),
treated BZoomsbMrgr red beds as a distinct fm., underlying Wills Creek fm. and
overlying McKenzie fm., and on pp. 651 to 660 they extended the name into SE.
N. Y. as far as Otisville, Orange Co. On p. 657 they stated: It has been shown
[pp. 622-660] BZoomsbMrgr red beds can be followed continuously from type loc. in
NE. Pa. southward into Md. and eastward through central and eastern Pa. to
Delaware Water Gap, where it was called CZmtow by Chance and FaZZs by
Stose. It is continuous with Medina-Longwood red ss. of N. J. and High Falls
red beds of Hartnagel in SE. N. Y. It is manifest it is same fm. throughout this
entire area and should have one name to avoid confusion. The term Bloomsburg
has priority. It is manifest the Bloomsburg is a lithological phase—mnot a geo-
logical age. It accumulated on the continental margin to E. while different
marine deposits were “formed to W. On p. 660 they show BZoomsbMrgr red bed/?
to NE. to be the time equiv. of lower part of Tonoloway Is., Wills Creek sh., and
upper part of McKenzie, its basal bed to S. (called Rabble Rim red bed) inter-
fingering with middle part of McKenzie, while a higher heavy bed of the Bloomsburg
wedges in btw. the McKenzie and the Wills Creek. This higher bed, however, they
show as representing an early part of the Bloomsburg to E.

C. Butts and G. W. Stose, 1932 (16th Int. Geol. Cong. Guidebooks of Appalachian
region). Wills Creek sh. restricted to beds above Bloomsburg sh., the latter to
hereafter be treated as distinct fm. This is present approved definition of
BZoomsb"rg?,
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Bloomsbury formation.
Carboniferous or Devonian: New Brunswick.
G. F. Matthew, 1895 (Roy. Soc. Canada Trans., vol. 12, sec. 4, p. 89).
Originally assigned to Dev. ; later repts assign it to Carbf.

Blossburg formation. (In Chemung formation.)

Upper Devonian: Central northern Pennsylvania (Tioga County).

M. L. Fuller, 1902 (U. S. G. S. 22d Ann. Rept.,, pt. 3, pp. 585, 593). The term
"Blossburg fm." has been applied by drillers to the source of supply of the oil of
the wells of the Manhattan group, | mi. E. of Gaines [Tioga Co.]. It is a series
of alternating sands, shales, and shaly Iss., of which certain of the more sandy
members have produced oil. Top, though somewhat variable, is about 200 ft. above
horizon of Atwell sand. Included in Chemung fm.

Blossburg.

Upper Devonian: Central northern Pennsylvania (Tioga County).

G. H. Chadwick, 1933 (Pan-Am. Geol., vol. 60, No. 2, pp. 99, 279, 282, 357). Back
in 1842 T. A. Conrad (Jour. Acad. Nat. Sei. Phila., vol. 8, p. 234) applied name
Blossbwry to these red-beds ("Cattaraugus" of the folio) [U.S.G.S. Elkland-
Tioga, No. 93], now found to be of pre-Cattaraugus age, and his name has
precedence over drillers' use of "Blossburg fm." for an oil-producing zone down
in the Chemung. I have therefore revived it (Geol. Soc. Am.. Bull., vol. 43, p. 273,
1932) to cover these supposed Girard-Chadakoin beds, which overlie Wellsburg
ss.  [On p. 357:] "The Blossburg now appears to be older than the Girard-
Chadakoin." [In book cited Conrad used red ss. of .Blossburg. The reference
to Bull. G.S.A.,, vol. 43, p. 273, is an error, as BZossoMr/y is not mentioned in
the abstract on that page. The listing of Blossburp es. in U.S.G.S. Bull. 191
is also an error, as Conrad, although describing the sandstone, did not name it
Blossbwrp as.]

Blossburg Monkey ledge. '
See under B'crcMttow ss.

Blossom sand.

Upper Cretaceous (Gulf series) : Northeastern Texas.

C. H. Gordon, 1909 (Am. Jour. Sei., 4th, vol. 27, pp. 371, 373). Blossom sands.—
Glauconitic sands, brown and red at surface from oxidation of iron, interlaminated
with and grading into clay. Thickness 80 to 100 ft. Top memb. of Eagle Ford
fm. in NE. Texas. Underlies Brownstown marl. Same as Sub-Clarksville sands
of Veateh.

Later work by L. W. Stephenson showed that Blossom sand is younger than
Eagle Ford clay, and in 1917 it was treated by U. S. Geol. Survey as a dis-
tinct fm. overlying the Eagle Ford. The 1925 and 1926 work of L. W.
Stephenson established fact that the clay underlying Blossom sand and
formerly called Eagle Ford in NE. Tex. is younger than true Eagle Ford
clay and = lower part of Austin chalk, and he named it Bonham clay
later changed to Bowitam marl.

Named for Blossom, Lamar Co., which is located on an outcrop of the
sand.

Blossom oil sand.

A name that has been applied in Smackover oil Held of Ouachita and
Union Counties, SW. Ark., to 10 ft. of subsurface sand said to lie a short
distance below Brownstown fm. and at supposed horizon of Blossom
sand (Upper Cret.). Locally called 2,600-/oot sami. (See H. G. Schnei-
der, Am. Inst. Min. and Met. Engrs. Trans., vol. 70, pp. 1078-1099, 1924.)

Blount group.
Lower Ordovician (Chazy) : Alabama, eastern Tennessee, western Vir-
ginia, and West Virginia,
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E. 0. Ulrich, 1911 (Geol. Soc. Am. Bull.,, vol. 22, pp. 879, 382, 413, 567, 576, 627,
pl. 27). B/oua/ yroup.—Ls,, sh., and ss., with max. thickness in Grainger and
Blount Counties, Tenn., of at least 3,500 ft., not less than 1,500 ft. of which is
Is.  Underlies Black River group and overlies Stones River group. Included in
Chazyan. Includes (downward) Ottosee [Sevier], Tellico, Athens, and Holston.

Named for Blount Co., Tenn.

Blowing Rock gneiss.

Pre-Cambrian: Western North Carolina.

A. Keith, 1903 (U.S.G.S. Cranberry folio, No. 90, p. 3). Blowing Hoch pneiss.—
Wholly gneiss of two varieties, one with large porphyritic feldspar crystals, the
other of very One, even grain. In places the two varieties grade into each other;
in other places they are repeatedly interbedded. Cuts Carolina gneiss and appears
to cut the still younger Cranberry granite.

Named for Blowing Rock, in Cranberry quad., Watauga Co,

tBlowout Mountain sandstone. (In Double Mountain group.)

Permian: Central northern Texas (Runnels and Taylor Counties).

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull.,, vol. 1, pl, pp. 95, 96, 98). Blowout
Mtu ss—Massive, dark red, coarse-grained, cross-bedded ss., 40 to 105 ft. thick.
Lies 0 to 25 ft. above base of Greer fm., being in places underlain by 20 to 25
ft. of red clay, but in most places forms basal memb. of Greer fm. Named for
exposure in Blowout Mtn, SW. of Merkel, Taylor Co.

J. W. Beede and V. V. Waite. 1918 (Univ. Tex. Bull. 1816, pp. 7, 8). Blowout Mtn
ss. of Wrather is same as San Angelo beds of Lerch (named in 1891), and San
Angelo will replace Blowout Mtn as name of this fm. It connects with San

Angelo beds.
J. W. Beede and D' D. Christner, 1926 (Univ. Tex. Bull. 2607). Blowout Mtn ss.

is northern extension of San Angelo fm.
E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 168). Blowout Mtn ss. is discarded

for San Anyeto ss.

Bioyd shale.

Pennsylvanian (Pottsville) : Northwestern Arkansas.

A. H. Purdue, 1907 (U.S.G.S. Winslow folio, No. 154). Bioyd sh.—Upper fm. of
Morrow group. With exception of Brentwood and Kessler Is. lentils and a bed
of coal consists almost entirely of thin, fissile, black, carbonaceous clay sh. of
uniform character, with locally small amount of ss. in lower part. Brentwood
Is. lentil lies 5 to 10 ft. above base; Kessler Is. lentil lies usually 60 to 75 ft.
below top. Underlies [uncon.] Winslow fm. and overlies Hale fm. Of Pottsville
age.

Named for Bloyd Mtn, Washington Co.

tBlue limestone.
A name applied in a titular sense in some early repts to the Upper Ord.

rocks of SW. Ohio, northern Ky., and southern Ind.

tBlue limestone.

A descriptive term applied to the blue Iss. of Miss, and Upper Dev. age
in Leadville dist., Colo. Later named LeadfiMe Is. The name LectdviMe
is now, however, restricted to the Miss. Iss., while the Dev. Iss. (now
called Dyer dol. memb.) and underlying Parting qtzite (also Upper Dev.)
are now included in Chaffee fm.

tBlue chert series.

Devonian (?): Northwestern California (Klamath Mountains).

0. H. Hershey, 1906 (Am. Jour. Sei., 4th, vol. 21, pp. 58-66). Blue chert series.—
A great series of black shales, Iss., and blue cherts, 5,000 ft. thick, of which 3,000 is
chert. Is presumed to be Dev., because similar rocks elsewhere in Klamath region
carry Dev. fossils. Is thoroughly intruded by dioritic and diabasic materials. Un-
con. overlain by volcanic rocks. Must be pre-Bragdon. Named for its most char-
acteristic constituent, blue chert.
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Blue Ball Ure clay. (In Allegheny formation.)
Pennsylvanian: Central Pennsylvania (Clearfield County).

H. M. Chance, 1884 (2d Pa. Geol. Surv. Rept. H7). Bhte pre 0 to 10 ft.
thick, underlies Brookville coal and overlies Pottsville cgl. in Clearfield Co.

Bluebell dolomite.

Ordovician (Upper to Lower) : Central northern Utah (Tintic district).

G. F. Loughlin, 1919 (U. S. G. S. P. P. 107). BZ%¢be’%? dolomite.—Alternating beds
of medium to dark-gray or bluish-gray dol.. mostly fine-grained but some beds
medium- to coarse-grained. Between 100 and 200 ft. above base of fm. throughout
the dist, the beds contain a number of small nodules and thin seams of chert.
Thickness 700 to 1,100 (?) ft. Conformably underlies Pinyon Peak Is. and overlies
Opohonga Is. with sharp contact. Is most extensively exposed fm. in Tintic dist.
Named for Bluebell mine. Fossils indicate that it ranges in age from Lower to
Upper Ord., and it is possible the upper 400 ft. include Sil. or Dev. strata.

Blueberry Mountain argillite.

Devonian (Lower? Dev.) : Northwestern New Hampshire (Ammonoosuc
River region).

C. H. Hitchcock, 1905 (Geol. of Littleton, N. II., Univ. Press, Cambridge). B?Mcberr"
JIf%on ar“Mtes.—Bluish and black slates of Helderberg (Upper Sil. or Dev.) age.
Underlie glacial till and overlie coarse cgls.

Appears to be upper part of Blueberry Mtn series of Laliee. Blueberry Mtn
is N. part of ridge 2 mi. W. of Littieton, the S. part of which is called Bald
Hill. (Lahee, 1913.)

Blueberry Mountain series.

Devonian and Silurian: Northwestern New Hampshire (Ammonoosuc River
region).

F. H. Lahee, 1913 (Am. Jour. Sei., 4th, Yoi. 36, pp. 231-250, being a description of
parts of Littleton and Lyman Twps, N. H.). Bhteberrg/ It/n series.—Divided into
(descending) :

Devonian (?) :

1. dark-gray ss. with dark sh. layers. Forms top of Blueberry Mtn.

2. banded argillite, 450-500 ft. Forms part of Blueberry Mtn. Marine
fossils of Dev. age (probably Lower Dev.) found in fine-grained banded
argillites 3,000 = ft. above base of Upper Sil. [On pl. 13 he assigns
these rocks to Helderberg. This argillite appears to be the Blueberry
Mtn argillites of Hitchcock.]

Silurian :

1. basic sill, 200 ft.

2. basal series. The lower members of this sed. series are known to be of
Niagaran (Upper Sil.) age. They were formerly called Helderbergian.
Consist of (descending) : (a) Fitch Hill arkose, 200-300 ft.; (b) basic
sill (not a part of the series) ; (c¢) nonfossiliferous Is. and si., 150 ft.;
(d) calc. si. with Niagaran fossils, 6-10 ft.; (e) Is. with Niagaran
fossils, 30-40 ft.; (f) basal arkose, which may grade locally into qtzite
beds, 2-80 ft. Rests uncon. on Fitch Hill granite gneiss, which in-
trudes Lyman schists (pre-Sil.).

Blueberry Mtn is N. part of ridge 2 mi. W. of Littleton, the S. part of the
ridge being called Bald Hill.

fBluebird aplite.
A name that was applied by W. H. Weed to the aplite in Butte dist., Mont.,
in Jour. Geol., vol. 7, 1899, pp. 744-747, and U. S. G. S. Bull. 213, 1903,
p. 170, but which he mapped as without the geographic name, in
U. S. G. S. Butte Special folio, No. 38, 1897. The geographic name is not
considered necessary and is not now used by U. S. Geol. Survey.
Bluebird dolomite.
Cambrian (Middle?) : Central northern Utah (Tintic district).

G. F. Loughlin, 1919 (U. S. G. S. P. P. 107). BtMeMrd do?—Dark bluish-gray fine-
grained dol. spangled with short white rods averaging 10 mm. (% inch) in length
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and | or 2 mm. in width. Thickness 175 to 200 =+ ft. Underlies Cole Canyon
dol. and overlies Herkimer Is. North of Eureka Gulch and W. of Cole Canyon is
well exposed along backbone of Bluebird Spur for nearly 1,000 feet.

fBlue Bluff's division.
Upper Cretaceous (Gulf series) : Central Texas.
. R.T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, p. xiii). Aro'n/ru Pouderosa marls or 7llac
Blays dir.—Underlies Glauconitic div. and overlies Austin-Dallas chalk.
Same as Taylor marl.
Named for blue bluffs of Colorado River, Travis Co.

Blue Canyon formation.

Mississippian: Northern California (Colfax quadrangle).

W. Lindgren, 1900 (U. S. G. S. Colfax folio, No. 66). Blae Caapom fm.—Black and
fissile clay slates and dark-gray fine-grained qtzitie sss.; only one occurrence of cgl.
noted in the fm.; a few Is. lenses and some chert occur in it in E. part of area,
including a belt of gray or brown chert referred to as Dancaa chert. Corresponds
to lower part of Calaveras fm. Few fossils not diagnostic, but fm. assigned to
Carbf. Underlies Relief qtzite. Oldest fm. exposed in Colfax quad. Named for
exposures at village of Blue Canyon, Placer Co.

According to later work by H. G. Ferguson (Am. Inst. Min. and Met. Engrs.
Tech. Pub. 211, p. 4, 1929) two fins. (Tightner below and Kanaka above),
composed of interbedded sed. and igneous rocks, are now discriminated
btw. Relief qtzite and Blue Canyon fm.

Bluecastle sandstone bed. (In Price River formation.)

Upper Cretaceous: Central eastern Utah (Book CIliffs).

D. J. Fisher, 1935 (U. S. G. S. Bull. 852). Cross-bedded ss., medium-to fine-grained,
weathering buff to gray. Thickness 0 to 100+ft. Included in Nelson coal-bearing
memb. of Price River fm., lying 200=+ft. above base of that memb. Is younger
than Thompson Canyon ss. bed, and younger than Chesterfield coal zone and
Sulphur Canyon ss. bed to E. Named for Bluecastle Canyon. Caps Bluecastle
Butte.

tBlue Clili limestone.
Descriptive term which in early Ohio repts was applied in a titular sense
to Springfield Is. (Sil.) of current nomenclature.

Blue Creek series.

Cambrian : Southwestern Oklahoma.

II. F. Bain, 1900 (Geol. Soc. Am. Bull, vol. 11. pp. 135, 138-140). Blwe Crech
aeries.—Cgls., qtzites, and sss. conformably underlying Rainy Mtn is. and uncon.
overlying older rocks in Wichita Mtns.

Probably same as Reagan ss., later but better established name.

Named for Blue Creek, Comanche Co.

Blue Cut shale.
Lower Cretaceous (Comanche series) : Central southern Kansas.

F. W. Cragin, 1895 (Am. Geol., vol. 16, pp. 361, 380). Blae Cat shales.—Alternat-
ing blue-black and gray argill. shales, with minor beds of sandy sh., ferruginous
ss., and shell Is. The zone of typical and abundant Gryphaea roemeri. Forms
top bed of Fullington shales. Overlies Black Hill sh. (lower bed of Fullington
shales) and underlies Tucumcari shales.

Named for the Blue cut, a deep railway cut a few mi. S.-SW. of Belvidere,

Kiowa Co.

Blue Earth siltstone.
Lower Ordovician: Southeastern Minnesota (Lesueur County).

L. H. Powell. 1935 (St. Paul Inst. Sci. Mus.,, Sei. Bull. 1). From Ottawa to
Mankato, along Minn. River, the Kasota ss. seems to be everywhere overlain by
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a thin bed of white Io greenish (sometimes red) laminated argill. siltstone—the
Blue Earth siltstone—, which seems to spread beyond limits of underlying
Kasota ss. and to then rest, apparently conformably, on Jordan ss. The siltstone
underlies Oneota dol., or fills irregular solution cavities along more or less verti-
cal joints in Oneota dol. There is sharp break in sedimentation btw. Blue
Earth siltstone bed and Oneota dol. Relations of Blue Earth siltstone bed to
overlying and underlying fms. are unknown. Because of historical significance
of term "Blue Earth," this siltstone is here called Rfitc KartA siGstone bed. It
occurs for some distance up Blue Earth River. Thickness at Kasota and Ottawa
a few inches (Stauffer found 6 inches at Kasota) ; Winchell found 3 ft. of the
siltstone along Blue Earth River near Mankota ; it probably is never much thicker.
Assigned to Ord.

A. C. Trowbridge ét al., 1835 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., fig. 1),
list Bitte RartA s-HtstoMe and Kasota sa. as "local fms. in Minn." and place them
opposite basal part of Oneota dol.

The U. S. Geol. Survey at present recognizes Oneota dol. as resting on Jor-

dan ss.

Bluefield shale.

Mississippian: Southern West Virginia and southwestern Virginia.

M. R. Campbell, 1896 (U. S. G. S. Pocahontas folio, No. 26, p. 3). BlweBeM sh.—
Transition series from underlying Greenbrier Is. to overlying sandy Hinton fm.
Varies from prevailingly calc, at base to sandy at top. Limited above by heavy
bed of qtzite forming basal memb. of Hinton fm. Thickness 1,250 to 1,350 ft.

The 1928 prel. ed. of Va. Geol. Surv. geol. map. of Va. redefined Bluefield
sh. and Hinton fm. by restricting Bluefield to the prevailingly calc,
beds and transferring to overlying Hinton fm. about 200 ft. of shaly or
sandy beds included in Bluefield as defined. This is present definition of
U. S. Geol. Survey.

Named for exposures at Bluefield, Mercer Co., W. Va.

Bluefield group.
A term applied by W. Va. Geol. Surv. to Bfwe/ie/d sh. of U. S. Geol. Sur-
vey repts.

Bine Gate sandstone member (of Mancos shale).
Upper Cretaceous: Central southern Utah (Henry Mountains region).
G. K. Gilbert, 1877 (Geology Henry Mtns, pp. 4-)-). Rise Gate ss.—Heavy-bedded
yellow ss., 500 ft. thick, underlying Masuk sh. and overlying Blue Gate sh. In
Blue Gate Plateau.
Is now treated by U. S. Geol. Survey as a memb. of Mancos sh. in Henry
Mtns region.

fBlue Gate shale. (In Mancos shale.)
Upper Cretaceous: Central southern Utah (Henry Mountains region).
G. K. Gilbert, 1877 (Geology Henry Mtns, pp. 4+). R(ae Gate sA.—Blue black
argill. sh. weathering to a line gray clay. Thickness 1,000 ft. Underlies Blue
Gate ss. and overlies Tununk ss. In Blue Gate Plateau.
Is a part of Mancos sh., but name confiicts with Blwe Gate a#., the adopted
name.

Blue Grass group.
Middle Ordovician: Central Kentucky.
S. S. Lyon, 1873 (Ohio Geol. Surv. vol. 1, pt. 1, pp. 119-120). Riwe prass yroap.—
Includes those strata which immediately underlie surface in Blue grass region
about Lexington. Consists of thin-bedded Iss., abundantly fossiliferous. Under-

lies Cincinnati group and overlies Birdseye Is. group.
W. M. Llnney, .1882 (Ky. Geol. Surv. Mercer Co. Rept., pp. 14-16). Riae Grass
betis.—Thin-bedded gray Iss., with interbedded shales, and near base a layer of
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dark-gray hydraulic Is.; thickness 90 ft. Underlain by 30 ft. of siliceous Is. and
overlain by 25 ft. of granular Is. correlated with Capitol Is. of Tenn. All in-
cluded in Trenton group.

Named for part of State where the blue grass grows, as these Iss. fur-
nish the soil for that grass.

Blue Hill granite porphyry.
Devonian or Carboniferous: Eastern Massachusetts (eastern Norfolk

County).
W. O. Crosby, 1880 (Boston Soc. Nat. Hist. Occ, Papers No. 3, with map), men-

tioned Blue Hill granite.

G. R. Mansfield, 1906 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 49, geol. ser. vol.
8, No. 4, p. 100), mentioned Bine Hille porphyry.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 191-194 and map). Blue Hill
granite porphyry.—Forms all of higher hills of Blue Hills range as far E. as
Pine Hili, in Quincy, and their southern slopes, down to margin of Carbf. Norfolk
Basin. Is regarded as peripheral zone or shell of Quincy granite stock. Overlies
main mass of the granite, into which it grades in places, and from which in
other places it is abruptly separated. It also underlies Pondville cgl, to the
composition of which it has contributed.

L. LaForge, 1932 (U. S. G. 8. Bull. 839). The Quincy granite intrudes Lynn
volcanic complex, which is probably contemp. with Mattapan volcanic complex
(Dev. or Carbf.).

Blue Hill shale member (of Carlile shale).

Upper Cretaceous: North-central Kansas.

W. N. Logan, 1897 (Kans. Univ. Geol. Surv. vol. 2, pp. 218, 225, 228, 229). Blue
Hill shales.—Dark-blue, loosely coherent, nonfossiliferous shales, 100 ft. thick,
overlying Ostrea shales and forming top div. of Victoria clays and of Benton
group. Overlain by Beptaria layer, included in Niobrara.

W. N. Logan, 1899 (Jour. Geol., vol. 7, pp. 83-91), included Septaria- layer in Blue
Hill sh., and subsequent writers, including U. S. Geol. Survey, have followed that
definition.

C. H. Dane and W. G. Pierce, 1933 (U. S. G. S. Press Notice, June 8, Geol. and
oil and gas prospects in part of eastern Colo.), restricted Blue HI/I sh. memb.
to beds beneath Codell ss. bed of previous repts, and elevated Codeli ss. to rank
of a memb. of Carlile sh. This is definition at present used by U. S. Geol. Survey
and Kans. Geol. Survey.

Apparently named for the Blue Hills, in Mitchell, Russell, and Republic
Counties, Kans., which Logan stated "rest upon the Ostrea beds and
are composed of the Blue Hill shale, capped by a layer of Ft. Hays
limestone," and probably also for Blue Hill Twp, Mitchell Co. Ostrea
shales has been replaced by Fairport challcy sh. memb.

j-Blue Hills complex.

Cambrian and later and older?: Eastern Massachusetts (Boston Basin).

W. 0. Crosby, 1900 (Boston Soc. Nat. Hist. Occ. Papers, vol. 1, pt. 3). Blue Hills
complex is an area of granitic rocks and associated Camb, strata which includes
the Blue Hills proper and extends thence eastward across Quincy and N. parts of
Braintree and Weymouth. Includes Middle Camb, slates or Paradozides beds and
Lower Camb, or Oleuellus zone.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the rocks of area described
above as Blue Hill yrauite porphyry, Quiucy grauile, Braiatree si. (Middle Camb.),
and Weymouth fm. (Lower Camb.).

Bluejacket sandstone member (of Cherokee shale north of Arkansas River and
of Boggy shale south of Arkansas River).
Pennsylvanian: Northeastern and central eastern Oklahoma and south-
eastern Kansas. This name was first used in unpublished ms., by D. W.
Ohern, on Nowata and Vinita quads.
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A. W. McCoy, 1921 (A. A. P. G. Bull, vol. 5, No. 5, pp. 541-550). H/Mrj'cc/ccl ss. of
eastern Okla., which outcrops just W. of Pryor, has been traced S. and SE. and
mapped by E. A. Trager, W. R. Berger, F. L. Aurin, and D. K. Greger as a ss.
near Warner which occurs in lower part of McAlester sh. A small trilobite
horizon about 70 ft. below Bluejacket ss. near Pryor was found below Warner ss.
in several places.

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 64). Binejacket ss. memb., 50 to
60 ft. thick, occurs near middle of Cherokee sh. It consists sometimes of a solid
mass of ss. but is usually separated into several beds by intervening shales. It
was earned by D. W. Obern in anpaMiabed mss., for exposures near Bluejacket,
Craig Co. It is basal sand of Bartlesville group of oil sands. Its base is shown
on Miser's geologic map of Okla.

C. W. Wilson, Jr., 1935 (A. A. P. G. Bull, vol. 19, No. 4, pp. 503-520). Uppermost
ss. memb. of Savanna ss. S. of Arkansas River, Okla., is same as Bluejacket ss.
memb. of Cherokee sh. N. of the river, and is here designated Blnejacket ss. memb.

of Savanna ss.

C. H. Dane and T. A. Hendricks, 1936 (A. A. P. G. Bull,, vol. 20, No. 3, pp. 312-314).
Data obtained during 1934 show that Biweiccket ss. (the surface equiv. of Bartles-
ville sand) is=Iowest ss. memb. of Boggy sh., instead of uppermost ss. memb. of

Savanna ss.

Blue Jay oil sand.
See under oil sawd.

Bluelick limestone. (In Conemaugh formation.)
Pennsylvanian: Western Maryland (Castleman Basin).
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 114). UlMelick Is., 2 ft. thick, under-
lies Ure clay beneath Lonaconing coal and is separated from underlying Upper
Hoffman coal by 13 ft. of sh.

Blue Monday sand.
Drillers' name for an oil sand of Upper Dev. or early Carbf. age in NW.
Pa. Considered same as Snee sand. Lies lower than Nineveh 30-foot

sand.

Blue Mountain series.
Upper Cretaceous and Eocene: Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, pp. 41-69).

Blue Mountain formation.
Ordovician: Ontario.
W. A. Parks, *1928 (Roy. Soc. Canada Proc, and Trans., 3d ser., vol. 22, sec. 4, p.
53).

Bluepoint limestone.

Mississippian (upper): Southeastern Nevada (Muddy Mountains).

C. R. Longwall, 1921 (Am. Jour. Sei, 5th, vol. 1, p. 46) and 1928 (U. S. G. S.
Bull. 798). Blnepoint Is—Dark-gray to nearly black heavy-bedded Is., with finely
granular or dense texture is common rock; heavy beds of lighter gray are not
uncommon ; gray chert in layers or nodules at some horizons, but less abundant
than in underlying Rogers Spring Is., and contains larger percentage of very
dark, extremely carbonaceous rock and less coarse granular Is. than the Rogers
Spring. Thickness 900 ft. Neither top nor bottom accurately located. Under-
lies Callville Is. with probable uncon. and there must be uncon. at base but writer
failed to detect it. G. H. Girty says fossils are of Brazer age. Named for town
in Clark Co.

Blue Rapids shale. (In Council Grove group.)
Permian: Eastern Kansas and southeastern Nebraska.
G. E. Coudra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 22).
Bine Rapida sb. is new name for basal part of Speiser sh. as originally defined.
It includes the beds btw. Crouse Is. below and Funston Is. above. Thickness
in Nebr. 23 ft. or more, decreasing southward to about 16 ft. at Okla, line.
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From Junction City, Kans., southward to Okla, the lower part of the Blue
Rapids is a slatrby sandy sh. Type loc. In cuts of highway 77, about 1% mi.
N. of Biue Rapids, Kans.

G. E. Condra, 1935. (See under Bigelow Is.)

Blwe .Rapid# #7i. as used on p. 66 of Kans. Geol. Soc. 10th Ann. Field

Conf. Guidebook, Sept. 4 to 7, 1036, is a misprint for Bitte Uprwips #7i.

tBlue Ridge shale.
Ordovician: Northeastern West Virginia and adjacent parts of Virginia
and Maryland-
A. Keith and II. R. Geiger, 1891 (Geol. Soc. Am. Bull., vol. 2, pp. 155-164).
[In one place the Martinsburg sh. is (evidently inadvertently) called Blue
Ridge sA.J

tBlue Ridge sandstone.
Silurian and Ordovician: Northeastern West Virginia and adjacent parts
of Virginia and Maryland.

A. Keith and H. R. Geiger, 1891 (Geol. Soc. Am. Bull, vol. 2, pp. 155-164). [In
two places the ['Massanutten ss. is (evidently inadvertently) called Blue Ridge ss.J

Blue Ridge conglomerates.
See under <Sowf7t Mou-rttotn glutes.

Blue Springs shale. (In Chase group.)

Permian: Eastern Kansas and southeastern Nebraska.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 38). Bitte
/Springs sit—Top memb. of Matfield fm. Thickness in Nebr., 28 or 29 ft.; 25 ft.
in section E. of Burden, Kans., where it consists of upper and lower shales
and a Is. below middle. These units extend N. to beyond Florence and 8.
to Okla. The Is. is herein named Brutto is., from exposures on Bruno Creek,
a few mi. NE. of Florence, Kans. Type loc. in foot of Blue River bluffs SE.
of Blue Springs, Gage Co., Nebr. Overlies Kinney Is. and underlies Florence
flint.

Bluestone formation,

Mississippian: Southern West Virginia and southwestern Virginia.

M. R. Campbell, 1896 (U. 8. G. 8. Pocahontas folio, No. 26, p. 3). Blue-stone fm.—
In general red sh., but contains many beds of impure Is., sometimes conglomer-
atic, and red ss. of varying thickness and character. At Pocahontas extends
upward to coal-bearing series whose base is generally marked by a heavy bed
of ss. Probably throughout area of Pocahontas quad, this heavy ss. marks
upper limit of red shales, but eastward the red shales extend several hundred
ft. higher. Thickness 800 ft. Overlies Princeton cgl. and underlies Pocahontas fm.

Named for Bluestone River, Tazewell Co., Va.

Bluestone group.
A term used by some geologists to include same rocks as Bluestone fm.

of U. S. Geol. Survey repts.

Blue Water basalt flow.
See under Bayttwa lutaaR /low.

Bluff bed. (In Trinity group.)

Lower Cretaceous (Comanche series) : Western Texas (El Paso County).

J. A. Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept, pp. 727, 736). Bitty bed—
Consists of (descending) : (1) CaproMna is. (third horizon) with Mottopiewu,-
(2) massive foraminiferal Is., 40 to 100 ft. thick; (3) alternating bands of ss.
and siliceous shell brecciate Is., 65 ft. thick, with last Fzogyra feetmtt horizon
15 ft. above base. Underlies Quitman bed and overlies Yucca bed; all included
in Washita div.

C. L. Baker, 1927 (Univ. Tex. Bull. 2745, p. 21). Mountain bed of Taff belongs
to Cox ss.; his Bitty ted and Quitman bed belong to overlying Finlay Is.
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g?nk . 25 is statement that Bluft Mesa is capped by Finlay Is., 200 ft.
thick.

Named for Bluff Mesa, Bl Paso Co.

Bluff bone bed. (In Wichita group.)

Permian: Central northern Texas (Wichita County).

J. A. Udden and D. M. Phillips, 1912 (Univ. Tex. Bull. 246, pp. 35-42). Bin/7
hone hed.—Calc, bed, 0 to 5 ft. thick, consisting of sand, fragments of fish scales
and bones, and rolled lumps of marly clay, embedded in matrix of lime and
ocherous material. In some places horizon is marked by ss. containing much
calc, material and many Gsh scales and bones, or by cgl. of rolled lumps of calc,
and clayey material embedded in sandy matrix containing fragments of bones
and fish scales. Memb. of Wichita fm., lying 32 ft. below top in SW. part of
Wichita Co. [Fossils listed.]

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 173), included this bed in
Belle Plains fm.

Named for Bluff Creek, S. of Electra, Wichita Co.

Bluff limestone.
Middle Oligocéne: Cayman Islands, British West Indies.
C. A. Matley, 1924 (Pan-Am. Geol., vol. 42, pp. 313—315). Massive, white, recrystal-
lized, fossiliferous Is., closely resembling the White Is. of Jamaica, and forming
an inner and more elevated platform than Ironshore fm.

Bhiff sandstone member (of Morrison formation).

Upper Jurassic: Southeastern Utah (San Juan County).

A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., 1936 (U. S. G. S. P. P. 183, p. 21).
At Bluff the lower part of Morrison fm. is composed of thin red and gray sss.
and red shales with highly contorted bedding, overlain by a massive gray ss.
that forms the cliffs along San Juan River and is locally known as "Bluff ss."

H. E. Gregory (U. S. G. S. P. P. 188, in press). ss. memh.—White to gray-
brown, massive or thick-bedded, cross-bedded ss.; in places thin-bedded; includes
quartz aggregates, clay balls, and mudstones.. Thickness 100(?) to 350 ft. Is
basal memb. of Morrison fm. Rests, with uncon. (?), on Summerville (?) fm.
in the San Juan country. Is outstanding topog. feature on both sides of the
San Juan at town of Bluff, San Juan Co.

fBluff formation.
Descriptive term used in early repts on Gulf Coastal Plain and Central
States to designate the Pleist. loess, which has a tendency to form bluffs.

Bluff sand.
Drillers' name for Waynesburg ss. memb. of Washington fm. in parts of
W. Va. and western Pa. The term has also been applied to 9 other
sands in the Greene, Washington, Monongahela, Conemaugh, Allegheny,
and Pottsville fms. of western Pa.

Bluff Creek shale member (of Graham formation).
Pennsylvanian: Central Texas (Colorado River region).

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept, pt. 1, pp. 387, 400). Bht#*
Creel; hed—Bluish or yellowish sandy clay, 10 to 75 ft. thick, with 2 to 25 ft.
of ss. near top. Fossiliferous. Memb. of Canyon div., near top. Underlies
CtwnpophphMm bed and overlies Home Creek bed.

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31; Univ. Tex.
Bull. 2132, pp. 127, 130-137). Blay Creel: sh—Sandy clay and thin calc. sss.
74 ft. thick to N., 30 or 40 ft. thick to S. In places a thin yellow Is. has been
mapped in middle portion of the sh., and this may be=Bunger Is. of Young and
Stephens Counties. The Bluff Creek bed is lower memb. of Graham fm. in Colorado
River valley. Upper part is in places very fossiliferous and fauna is similar to
that of Wayland sh. at Gunsight. Overlies Home Creek Is. memb. of Caddo
Creek fm. and underlies Gunsight Is. memb. (=Campophyllum bed of Drake).

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501, pp. 197, 221-225).
Blaff Creel: of Drake is here (McCulloch Co.) divided into (descending) : (1)

151627"—38----- 15
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Upper Bluff Creek sh., 50 to 70 ft.; (2) Bunger Is. lentil, 23+ ft.; (3) sh., 15 to
20 ft.; (4) White Ranch Is. (new), 2 to 3% ft.; and (5) Lower Bluff Creek sh.,
35 to 45 ft. The latter rests on Home Creek Is.

Named for Bluff Creek, McCulloch Co.

Bluff Dale sand. (In Travis Peak formation.)

Lower Cretaceous (Comanche series) : Central northern Texas.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 152, 154, 462, 463, 464, 474,
491). Dale sands.—Sands, 40 ft. thick. Form top memb. of Basement
sands at Glen Rose and vicinity. Underlie Glen Rose fm. Northern equiv. of
Hensel! sands of Colorado River section.

Named for Bluff Dale, Erath Co., where the sands supply artesian wells.

Bluff Point flagstone.

Name used by P. D. Torrey on a cross section (from Tyrone gas field to
Penn Yan, Schuyler, and Yates Counties, N. Y.) on p. 976 of Geol. of
nat. gas, A. A. P. G, 1935, for a bed in Standish sh., lying some dis-
tance above Crosby ss. Not defined.

fBluff Springs granite.
Post-Carboniferous: Eastern Alabama (southeastern part of Clay County).

W. E. Prouty, 1923 (Ala.. Geol. Surv. County Rept. No. I, pp. 16, 51, 52, 53, 62, 65).
Biotite granite of same character as Pinckneyville granite, exposed-in 8E. part of
Clay Co., and locally designated as Dhdl Springs prawite. Reaches max. width a
little N. of Bluff Springs. [Mapped as granite by Prouty in rept.
above cited, also by G. I. Adams, Ala. Geol. Surv. geol. map of Ala., 1926.
Is intrusive.]

Named for development around Bluff Springs, Clay Co.

Bluffton moraine.
A Pleist. moraine (of Wisconsin stage) in northern Ind. (See U. S. G. S.
Mon. 53, 1915, table opp. p. 30.)

fBlufftown marl.

Upper Cretaceous: Western Georgia.

J. 0. Veatch, 1909 (Ga. Geol. Surv. Bull. 18, pp. 86, 88-89). Rlaytown marl—
Black lignitic clays, gray calc, and argill. sand, and thin layers of nodular calc,
rock. Thickness 200 ft. Basal div. of Ripley fm. Underlies Cusseta sand. Over-
lies Eutaw fm. Below Florence, Stewart Co., it probably merges with the younger
Renfroes marl.

According to later studies of J. O. Veatch and L. W. Stephenson, the lower
part of Blufftown marl was considered to belong to Tombigbee sand
memb. of Eutaw fm. and upper part to Ripley fm., and the name was
discarded. (See Ga. Geol. Surv. Bull. 26, pp. 135, 152, 1911, and
U. S. G. S. W. S. P. 341, p. 65, 1915. Also see under Cwsseta samt membh.)
The "Blufftown" is now considered to be = Tombigbee sand memb. only.
Named for exposures at Blufftown, Stewart Co.

Bob crystalline limestone member (of Brownsport formation).

Silurian (Niagaran) : Western Tennessee.

W. F. Pate and R. S. Bassler, 1908 (U. 8. Nat. Mus. Proc. vol. 34, pp. 410-432).
Dob fm-—Basal 5 to 30 ft. (Uwcimdws zone) red Is. and shales in lower
two-thirds, overlain by gray massive Is.; very similar lithologically to Dixon
fm. Middle 25 to 42 ft. white, yellow, blue, and grayish shales and lIss. holding
abundance of brachiopods and called DlctyoneWa zone. Uppermost 15 ft. massive
nodular cherty Is. or hard sh., called ConcMdiwm zone, because brachiopods of
genus ConcMdwm are most characteristic fossil. Is middle fm. of Brownsport
group. Overlies Beech River fm. and underlies Lobelville fm.

Now treated as middle memb. of Brownsport fm.
Named for Bob Landing, Decatur Co.
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Bob Wright coal group.
A group of coal beds in Blackhawk fm., of Mesaverde group (Upper Cret.),
in Castlegate region, Utah.

Bodcaw sand lens.

A Lower Cret. subsurface sand, few ft. to 20 ft. thick, belonging to
Davis oil and gas horizon in Webster Co., NW. La. Named for lease
on which first producing well was drilled. (See under Dart's otl <Mtd

7ioW2WL )

Bodega diorite.

Jurassic? (pre-Franciscan) : Western California (Marin County).

V. C. Osmont, 1904 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 4, p. 43). Bodepa
diorite.—Bodega Peninsula is made up almost wholly of this rock, which is a
biotite diorite. The E. shore of Bodega Bay, however, is entirely Franciscan.
Point Reyes Peninsula, to S., is composed largely of this diorite and granite.
There are two varieties, one biotite diorite and the other quartz diorite. —Best
exposures of this diorite occur on ocean side of Bodega Peninsula, at S end,
where it forms steep cliffs 50 to 80 ft. high.

Bodega Bay deposits.
Quaternary: Western California (Marin County).

V. C. Osmont, 1904 (Calif. Univ. Pub., Dept. Geol. Bull,, vol. 4, p. 76). Bodepa Bn?/
deposits.—At Bodega Bay similar deposits [to those described as Tomales Bay
deposits] occur on both sides of bay, but only in small patches, most of them
having been removed by erosion. Near Bodega Point, on bay side, is a remnant
resting upon a wave-cut shelf just about at high-water mark and extending up to
113 ft. above it, consisting principally of diorite sands and occasional pebbles
showing very indistinct horizontal stratihcation and cross bedding. On ocean side
of peninsula occasional still smaller patches, some 20 to 30 ft. thick, may be
seen resting on a very evenly worn diorite surface, which about 3 mi. S. of mouth
of Salmon Creek dips gently to N. and passes under the beach and eolian sands.
On E. side of bay is a broad, flat terrace about 14 mi. wide and some 75 to 90 ft.
above sea level at its back. In most places only a thin veneer of gravel covers
this terrace, but at one point on shore, at N. end of bay, a remnant of gravel some
50 ft. thick rests on worn Franciscan surface, which is here only 20 ft. above sea
level. It is composed chiehy of Franciscan pebbles, and loosely coherent sands
showing cross bedding. Is somewhat distorted, and dips slightly to N.

tBodeville series.
Pre-Cambrian (Llauo series) : Central Texas.
T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., pl. 3, pp.
Ivi, 255-267). BodeviBe series.—Mica and chloritic schists, chiefly acidic, forming
top div. of Burnetan system. Probably overlies Long Mtn series. Uncon. underlies
Valley Spring gneiss.

A part of either Packsaddle schist or Valley Spring gneiss of present
nomenclature.
Named for Bodeville, Mason Co.

Bogachiel formation.

Cretaceous (?) : Northwestern Washington.

A. B. Reagan, 1909 (Kans. Acad. Sei. Trans., vol. 22, p. 160). BopaeMe! fm.—
Several thousand ft. of soft to hard green si. (tale) interbedded with gray ss. and
some sh. Greatest development in Bogachiel Valley, near headwaters of that
stream. Is pitched nearly to vertical position, with trend of dip btw. SE. and NW.
and E. and W. The Bogachiel and Hoh Rivers have cut channels in it. No fossils,
tut believed to be Cret. Uneon. underlies Soleduck fm.

Boggs member. (In Pottsville formation.)
Pennsylvanian: Southeastern Ohio (Muskingum County).

W. Stout, 1918 (Ohio Geol. Surv., 4th ser., Bull. 21, p. 70). Bopps memb.—Hard,
dense, bluish gray, fossiliferous, rather siliceous, marine Is.; in places represented
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in part or wholly by Bint and iron ore. Thickness 1 to 3 ft. Lies 9 ft. 4 in.
below Flint Ridge coal and 0 to 5 ft. above Lower Mercer or No. 3 coal in Mus-
kingum Co. Is correlated with confidence with Boggs iron ore of Scioto Co.,
hence name.

Boggy shale.

Pennsylvanian (Allegheny) : Central southern and eastern Oklahoma and
western Arkansas.

J. A. Taft, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 438). Ro.w?/ sit—Alternating
shales and sss., nearly 3,000 ft. thick, overlying Savanna ss. and underlying Thur-
man ss. Contains not less than 16 beds of ss., 20 to 150 ft. thick, separated by
sh. beds 100 to 600 ft. thick.

Named for exposures along North Boggy Creek, Pittsburg and Atoka
Counties, Okla.

The base of Boggy sh. in McAlester dist, is now drawn by U. S. Geol.
Survey at base of or 20+ ft. below Lower Witteville coal.

Bogue Island formation.
Pleistocene: Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull,, vol. 34, p. 103).

Bogus tongue (of Cutler formation).

Permian: Central eastern Utah (Moab region).

A. A. Baker, 1933 (U. S. G. S. Bull. 841). Ropws tour/ac of CtiHer fm.—[Red
arkosic ss. and red mudstone forming top part of Cutler fm. in Moab region S. of
Indian Creek. Max. thickness 100+ ft. Overlies Cedar Mesa ss. memb. of Cutler,
which consists of massive cross-bedded white to pale red ss. Uncon. underlies
Moenkopi fm.. (Lower Triassic). Crops out in Bogus pocket, SW. corner of T.
30 S, R. 21 E.. San Juan Co. May or may not be continuous with Organ Rock
tongue of Cutler fm. in Monument Valley.

Bohemia conglomerate.

Pre-Cambrian (Keweenawan) : Northern Michigan.

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 3, 30, 52, 66, 72, 83, 99,
plates 4 and 7). Beginning near end of the [Keweenaw] Point, at bottom of the
series as exposed, at contact with Potsdam or Eastern ss., we Bnd in Bohemian
Range a succession of both basic and acid volcanics, frequently in alternation with
detrital beds of similar composition, the whole capped by an extensive an8 rather
persistent bed of fairly coarse and rather acid cgl. This bed, which in following
pages I shall provisionally call "Bohemia" cgl., skirts N. side of this range near
its summit. Above it comparatively few cgls. occur until we reach the so-called
Ashbed group above the Greenstone. It is a triple complex cgl. and is same as
St. Louis cgl.

Is top fm. of Bohemian Range group.

Named for fact it caps Bohemian Range, in Keweenaw Co.

Exposed N. of Mount Bohemia.

Bohemia porphyrite.
Pre-Cambrian (Keweenawan) : Northern Michigan.
L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 40 and 72). Mapped as
older than Bohemia cgl. and younger than Lac la Belle cgl.
Belongs to Bohemian Range group.
Named for fact it occurs N. of Mount Bohemia, Keweenaw Co.

Bohemian Range group.
Pre-Cambrian (Keweenawan) : Northern Michigan and probably northern

Wisconsin.

R. D. Irving, 1883 (U. S. G. S. Mon. 5, pp. 179-187, pls. 17 and 18). A series of
Bows, consisting of diabase, diabase amygdaloid, melaphyr, diabase porphyry, and
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orthoclase gabbro, including cgl. beds and quartz porphyry and granite porphyry.
Underlies Central Valley beds. Forms lower part of Keweenawan series of Ke-
weenaw Point, Mich. Thickness 10,000 ft.

According to A. C. Lane (Mich. Geol. and Biol. Surv. Pub. 6, geoL ser. 4,
1911) the Bohemia (No. 8) cgl. is top fm. of the group, which is uncon.
underlain by Huronian series.

Named for fact its rocks compose Bohemian Range, Keweenaw Co., Mich.

tBohicket marl sands.

Pleistocene: Southern South Carolina (Charleston County).

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C., advance copies; published
in 1908, in S. C. Geol. Surv. ser. 4, Bull. 2) and 1907 (Summary of mineral
resources of S. C., pp. 12, 20, 21). BoZucRet marZ sawds.—A bed of exceedingly
fine grained sands about 5 ft. thick. The. color is rendered gray-green and
yellow-red, probably by fine glauconitic inclusions, portions of which have been
more or less weathered, with effect of rendering the mass semi-plastic with residual
clay; the iron has in part leached out, and cemented to "hard pan," a thin
portion of the material immediately above the phosphate rock. Immediately
overlies Wadmalaw marls and extends over Wadmalaw shell-marl, into which it
grades. It overlaps typical Wadmalaw shell-marl and extends over a great portion
of the phosphate rock area as far N. as Ten Mile Hill. Is overlain by Accabee
gravels. Is a marine deposit.

C. W. Cooke, 1935 (personal communication). Is a facies of Pamlico fm.

Named for exposures in Bohicket Creek, near Rockville, Charleston Co.

Bohio limestone.
Eocene (upper) : Panama.
E. Howe, 1907 (Isthmian Canal Comm. Rept., pp. 108, 139). [Contains upper
Eocene fossils.]

Bohio conglomerate.
Oligocene (?) . Panama Canal Zone.
D. F. MacDonald, 1913 (Geol. Soc. Am. Bull., vol. 24, p. 708).

Bois d'Arc limestone.
Lower Devonian (Oriskany and Becraft?) : Central southern Oklahoma.

C. A. Reeds, 1911 (Am. Jour. Sei., 4th, vol. 32, pp. 256-268). Bots d'Arc Is.—Thin-
bedded, crystalline and noncrystalline Is., with occasional chert lentils and thin
beds of intercalated yellowish sh. Lower part has New Scotland aspect, but is
more nearly Becraft than New Scotland of N. Y. It may yet be determined that
upper 40 ft. is Oriskany in age. Thickness 0 to 90 ft.; average 60 ft. Originally
included as top div. of Hunton fm. Overlies Haragan sh.

C. Schuchert, 1922 (Geol. Soc. Am. Bull,, vol. 33, p. 667). Bots d'Arc Zs. contains
upper Oriskany fossils in upper 5 to 8 ft., and Helderberg fossils in lower part.
In all probability it does not pass unbroken into the Haragan. All lower Oriskanian
is absent in Arbuckle Mtns.

C. A. Reeds, 1926 (Am. Mus. Nat. Hist. Jour., vol. 26, pp. 470-474). Top fm. of
Hunton group is here named Frisco Zs, 0 to 20 ft. thick. It rests on Bois d'Arc Is.
[restricted], 0 to 90 ft. thick, which contains abundant fauna that indicates
Becraft age. Fauna of Frisco Is. is Oriskany. The Frisco is best exposed in
bed and bank of Bois d'Arc Creek and in vicinity of Coal Creek, 7 mi. S. of
Frisco.

E. O. Ulrich, 1927 (Okla. Geol. Surv. Bull. 45, p. 32). Bois d'Arc Zs. is evidently
of early Oriskany age.

Named for exposures along Bois d'Arc Creek, Pontotoc Co.

Boise granite.
Jurassic or Cretaceous: Southwestern Idaho (Boise Mountains).

I. C. Russell, 1902 (U. S. G. S. Bull. 199, p. 39). The terrane named "Boise granite"
by Lindgren, from which the rugged mtns which lie to N. and E. of Boise have
been sculptured, extends eastward from this area and occupies an extensive and
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exceedingly rugged region lying N. of Mountain Home. As stated by Lindgren, the
granite is intrusive and of ancient date (perhaps pre-Algonkian). [The compiler
has been unable to find where Lindgren named this granite. In U. S. G. S. 18th
Ann. Rept., pt. 3, 1898, he mapped and described the grrewMte of RoMg Jftws.
He also mapped the granite in U. S. G. S. 20th Ann. Rept., pt. 3, pl. 8 1900, but
did not apply a geographic name to it. The granite is a part of the enormous
Idaho batholith (which is now regarded as probably of Jurassic or Cret. age, but
possibly younger) and a special geographic name for it does not appear to U. S.
Geol. Survey to be necessary.]

Boise sandstone.
Pliocene (?): Southwestern Idaho.

V. R. D. Kirkham, 1928 (Idaho Bur. Mines and Geol. Pam. 29, p. 1). Massive grit
or ss. locally known as Ro%se as. This fin., along with a varying thickness of
sandy and shaly layers, is assigned to Poison Creek fm., of probable. Plio. age.

Boissevain sandstone.
Tertiary : Winnipeg region, Canada.
W. A. Johnston, 1934 (Canada Dept. Mines, Geol. Surv. Mem. 174, p. 11).

Bokchito formation.
Lower Cretaceous (Comanche series) : Southeastern and central southern
Oklahoma.

J. A. Taff, 1902 (U. S. G. S. Atoka folio, No. 79). RoAcZ"o fm.—Chiefly' clay and
sandy clay, with beds of friable ss., siliceous shell Is., and iron-stone segregations
and concretions. Thickness 140 ft. Underlies Bennington Is. and overlies Caddo Is.

Named for Bokchito Creek, near Bokchito, Bryan Co.

Bolin sandstone member (of Roubidoux formation).
Lower Ordovician (Beekmantown) : Central Missouri (Miller and Morgan

Counties).
S. II. Ball and A. F. Smith, 1903 (Mo. Bur. Geol. and Mines vol. 1, 2d ser., p. 50).
RoZi% ss. memb.—Heavy deposits of ss., 1 to 50 ft. thick, occurring as

massive beds and as a number of thinner beds in uninterrupted succession in St.
Elizabeth [Roubidoux] fm. to S. of Osage River, in Miller Co.

E. R. Buckley, 1903 (Mo. Bur. Geol. and Mines vol. 1, 2d ser., pp. xii-xv). St
Elizabeth fm. includes all of so-called Second ss. and parts of Second (Jefferson
City) and Third (Gasconade) Mag. Is. fms. Ball and Smith found that in some
places the ss. has a development of 6 to 50 ft. over sufficient area to warrant
distinguishing and mapping it as a memb. or lentil in St. Elizabeth fm. On map
all these lenses have been called Roh% Cree& as., although it is not known that
they all constitute a part of same horizon. In fact, in some instances the evi-
dence gathered by Mr. Smith indicates such is not the case. However, the name
RoZin, (7ree& ss. has been made to apply to any of the several ss. lenses occurring
in St. Elizabeth fm. in Miller Co.

C. F. Marbut, 1908 (Mo. Bur. Geol. and Mines vol. 7, 2d ser.), described Roubidoux
fm. of Morgan Co. as consisting of (descending) : (1) "Cotton rock" (fine-grained
Is.) ; (2) Rofia ss. memb. (persistent, consisting of 10 ft. of gray and reddish sand,
8 to 15 ft. of Is. and chert, and 10 ft. of gray and reddish sand); (3) cherty
mag. Is. and chert; (4) ss. in some places, heavy-bedded brecciated chert in
other places.

C. L. Dake, 1918 (Mo. Bur. Geol. and Mines vol. 15, 2d ser.), described Roubidoux
fm. of Mo. as consisting of (descending) : (1) dol. and sss.; (2) RoMn. (7ree& sg.
memb., 0 to 50 ft., cross bedded and ripple marked; (3) dol. and sss.

C. L. Dake, 1922 (Pan-Am. Geol., vol. 37, No. 4), described Roubidoux ss. as a
succession of beds in which lateral gradations from ss. into chert or Is. are the
rule, and while one section may be almost wholly ss., another may be over three-
fourths Is., the Iss. becoming more abundant to E., W., and probably to S. The
fm. is notably cross bedded and ripple marked.

Named for exposures on Bolin Creek, Miller Co.
This name as used by U. S. Geol. Survey is applied locally to a ss. memb. of
Roubidoux fm. in Miller and Morgan Counties, the typical region.
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Bolinas sandstone.

Jurassic (?) : Western California (San Francisco region).

R. Arnold, March 1902 (Sei., n. s., vol. 15, table on p. 416). BolwwM ss. (volcanics),
2,000 ft. thick. A div. of the Franciscan. [Shown in table as underlying Sausa-
lito cherts and overlying volcanics that are younger than Calera Is.]

A. C. Lawson, February 1903 (Geol. Soc. Am. Bull, vol. 13, pp. 544-545). [Same
as above.]

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio. No. 193). [The Franciscan
rocks of Bolinas Ridge, also of shore of Bolinas lagoon and shore of Bolinas Bay
(all in Marin Co.), are mapped as undiff. sss. of Franciscan group, with radiolarian
chert lentils of undet, horizons, but in other parts of region the rocks btw. Sausa-
lito chert and Calera Is. are mapped as upper part of Cahil ss. |

tBolin Creek sandstone member (of Roubidoux formation).
See under ss. memb.

Bolivar sandstone. (In Allegheny formation.)
Pennsylvanian: Western Pennsylvania.
J. J. Stevenson, 1878 (2d Pa. Geol. Surv. Rcpt. K*). BoHrar ss., 25 ft. thick in
Fayette and Westmoreland Counties, lies 31 ft. below Lower Kittanning coal and
5 ft. above Clarion coal.
This ss. has been correlated with Kittanning ss. memb., but B. L. Miller,
1925 (Pa. Geol. Surv., 4th ser., Bull. M7, p. 273), places it beneath

Vanport Is. memb.

Bolivar Are clay. (In Allegheny formation.)

Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and
northern West Virginia.

I. C. White, 1891 (U. S. G. S. Bull. 65, pp. 159-160). BoBvar /ire cKu?.—Where
Upper Freeport Is. is absent or only slightly developed, there usually comes into
the section at this horizon a bed of excellent fire clay, which from having long
been mined near Bolivar, Westmoreland Co., Pa., is generally known as Bolivar
clay.

E. V. dTnvilliers, 1895 (2d Pa. Geol. Surv. vol. 3, pt. 2). The Freeport upper fire
clay, occurring a short distance below Freeport upper Is., is known as "Bolivar
fire clay."

G. H. Ashley, 1908 (Topog. and Geol. Surveys Pa.). BoMvar /ire lies short dis-
tance below Upper Freeport Is.

B. L. Miller, 1925 (Pa. Geol. Surv., 4th ser., Bull. M7, pp. 261, 316). Boilvar /ire
ciu?/ underlies Upper Freeport is.

Bolivar sandstone.
Lower Ordovician (Beekmantown) : Southwestern Missouri.
E. M. Shepard, 1904 (Bradley Geol. Field Sta. Drury Coll. Bull. 1, pt. 1, p. 42).
BoBvtw ss.—Used in tabic only, as = Marshfield ss., First ss., Pacific ss., and

Crystal City ss.

H. F. Bain and E. O. Ulrich, 1905 (U. S. G. S. Bull. 260, p. 234, and Bull. 267, p. 12),
doubtfully corrected BoMvar ss. with Roubidoux fm.

E. M. Shepard. 1907 (U. S. G. S. W. S P. 195). Marshfield and BoHvur ss. are
commonly believed to represent St. Peter ss., but Ulrich regards them as lenses
in Jefferson City Is. [broad sense].

The 1922 geol. map of Mo. shows Jefferson City dol., Cotter dol., and Powell dol. to
be the surface rocks at and around Bolivar, Polk Co.

J. Bridge, 1930 (personal communication), stated that this ss. is either equiv. to
Marshfield ss. or represents some of the basal Penn, sands.

Bolivar sand.
Name applied by drillers in some early repts. to Richburg or Allegany oil
sand of Allegany Co., N. Y.

Boisa quartzite.
Middle Cambrian: Southeastern Arizona.

F. L. Ransome, 1904 (U. S. G. S. P. P. 21, pp. 28-30). Bob?a Consists of
(descending) : (1) Thinner bedded [than below], more vitreous, fine-grained
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qtzites showing no feldspathic material; (2) hard pebbly grits in beds 10 to 20
ft. thick, cross bedded in lower part; (3) cgl. at base, % to 1 ft. thick. Thickness
430 ft. Bests uncon. on pre-Camb. schists and is conformably oyerlain by Abrigo
Is. Is without much doubt = Tonto ss. of Grand Canyon. Well exposed in newly
named Boisa Canyon, on SW. side of Escabrosa Ridge, Bisbee quad. [For reason
for introduction of name see entry No. 2 under Dragoon yfaite.]

Boisa zone.
An oil-producing zone, 600 to 800 ft. thick, in Huntington Beach oil held
of Orange Co., Calif. Consists of sands, sandy shales, and thin sands.
Its top lies at depth of about 1,914 ft. H. S. Gale (A. A. P. G. Bull,
vol. 18, No. 3, 1933, p. 330) assigned it to Repetto siltstone (lower Plio.).

Boisa Chica oil sand.
A subsurface sand, lying at 7,670 ft. depth, in Kettleman Hills, King Co.,
Calif., sec. 24, T. 22 S, R. 17 E.

Bolton schist.

Carboniferous (?) : Central northern Connecticut.

J. G. Percival, 1842 (Conn. Geol. Surv. Rept., pp. 229-233 and map). BoMon mica
al. fm. (Ao. 3 of group C of Bo.s/erc. Primary system).—Appears as a narrow
micaceous band btw. two parailel granitic ranges. Throughout whole extent the
predominant rock is a soft dark or light bluish (lead) gray mica si., with .garnets
and staurotides and, more rarely, with kyanites. Is prevailingly coarse grained, thin
and uneven, but thicker and more even quartzose varieties occur in different parts
of the range. Occupies W. part of town of Bolton [Tolland Co., Conn.].

The rocks in Mass, that have been called "Bolton schist" were divided by
B. K. Emerson (U. S. G. S. Bull. 597, 1917) into Quabin qtzite and
Ambherst schist.

Bolton mica slate.
See under Rolfwt acMat.

fBolton gneiss.

Late Carboniferous or post-Carboniferous: Eastern Massachusetts (Wor-
cester County).

B. K. Emerson and J. H. Perry, 1903 (Geol. of Worcester, with map, p. 79).
Boltow gneiss.—Passes into Paxton schist to W., and is the Carbf. micaceous
qtzite made gneissoid by abundant injection of granite btw. its laminae. Named
for town of Bolton, which it extends through. Includes Millbury Is. and other Iss.

B. K. Emerson, 1917 (U. 8. G. S. Bull. 597, pp. 80-87, 219). "Bolton" gneiss.—A
complex of mica gneiss, chiedy biotitic, but in places containing muscovite, with
which is associated some hornblende gneiss. Has been closely folded, and greatly
squeezed, and much of it is closely and intricately plicated. Is certainly in part
sedimentary and almost certainly in part igneous, but the two sorts of rock are so
complexly interbedded and folded that in many places they can be distinguished
with dimculty, if at all, and in most places to map them separately is out of
question. This complex has been called Bolton gneiss, but that name is pre-
occupied by a fm. in Conn., and its use in this connection is discontinued. Adop-
tion of a new name postponed until the rocks have been studied more closely and
an agreement has been reached, if possible, regarding their age and correlation.
Are typically exposed in towns of Bolton and Berlin. Correlated with Brimfield
schist and Paxton quartz schist. [Explains convicting views regarding age and
correlation. ]

Bolton moraine.
Pleistocene (Wisconsin stage) : Southern Ontario. Shown on moraine
map (tig. 8) in U. S. G. S. Niagara folio (No. 190), 1913, p. 17.

Bolton igneous series.
Late Devonian or post-Devonian: Quebec.

T. H. Clark, 1934 (Geol. Soc. Am. Bull., vol. 45, No. 1, p. 11).
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Bolza quartzite.
Cambrian: Mexico (Sonora).
X L. Taliaferro, 1933 (Jour. Geol., vol. 41, No. 1, p. 18).

Bomoseen grit.

Lower Cambrian: Eastern New York (Washington and Rensselaer Coun-
ties) and southwestern Vermont (Bennington and Rutland Counties).

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 67-70 and map). Bomoseen
prit.—Olive green grit, nearly a pale brick red, in places associated with a bed
of qtzite 12 to 55 ft. thick. Underlies Mettawee si. in Washington Co., N. Y.;
in Rensselaer Co. it underlies Diamond Rock qtzite and overlies Nassau beds—all
Lower Camb. Thickness 50 to 200 ft. Type loc. on W. side of Lake Bomoseen,
Vt. [Castleton quad., Rutland Co.].

Bonair sandstone. (In Lee group.)

Pennsylvanian (lower Pottsville) : Central Tennessee.

M. R. Campbell, 1899 (U. S. G. S. Standingstone folio, No. 53, p. 3). Bonair cpl.
ientil of Lee fm.-—Coarse ss. or cgl, 100 to 200 ft. thick, forming massive cliffs
along W face of table-land from Bonair to Monterey, where it suddenly disappears,
apparently breaking down into sandy sh., which can not be distinguished from
underlying and overlying shales. At Bonair it rests on 110 ft. of sh., which
overlies Bonair coal and forms basal part of Lee fm. Where this sh. is absent
the cgl. rests on Bonair coal or on underlying Pennington sh. Separated from
younger Rockcastle cgl. lentil of Lee fin. by about 125 ft. of sh.

Belongs to Lee group, of lower Pottsville age. Underlies Vandever sh.
and overlies Whitwell sh., all fms. of Lee group. (See C. Butts and

! W. A. Nelson, Tenn. State Surv. Bull. 33D, 1925.)

Named for Bonair, White Co.

tBon Air Measures.

Pennsylvanian: Southeastern Tennessee.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 148-151,
167, 168). Bonair or Lower Cool Meuswres.—Alternating shales and sss., with
coal beds, and with Sewanee cgl. (70 ft. thick) at top. [Later studies by C.
Butts show that this cgl. is Bonair ss. and that (-Bon Air Measures are all
above true Sewanee cgl.] Thickness 250 to 500 ft. Underlies Tracy City
Measures. Overlies Mountain Is.

Preoccupied by Bonair ss. Included part of Lee group, of lower Potts-
ville age.

Named for important mines in White Co.

Bon Ami beds.
Devonian : Quebec.
J. M. Clarke, 1913 (12tli Int. Geol. Cong. Guidebook 1. p. 89).

Bon Ami andesite.
Devonian: New Brunswick.
W. V. Howard, 1926 (Geol. Soc. Am. Bull., vol. 37, p. 477).

Bonanza latite.

Tertiary: Southern Colorado (Bonanza district, Saguache County).

H. B. Patton, 1916 (Colo. Geol. Surv. Bull. 9, pp. 21-63). Bonanza latite.—
Usually gray, grayish biack when fresh, sometimes brown, fine-grained, with
phenocrysts of feldspar and often biotite. Is country rock of most of Bonanza dist.

W. S. Burbank, 1932 (U. 8. G. S. P. P. 169). Bonanza latite.—Mostly Cows; some
tuff and breccia in upper part. Overlies Rawley andesite. Thickness 500 to
1,000 ft. T.he Bonanza latite of Patton applied to only the lower flow or series
of flows of this fm. The name as here applied includes all lavas that lie
stratigraphically btw. Rawley andesite and Squirrel Gulch latite.
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Bonanza group.
Upper Triassic and Lower Jurassic(?): Vancouver Island, British
Columbia.
H. C. Gunning, 1933 (Canada Geol. Surv. Summ. Rept., pt. A2, p. 34).

Bonanza King formation.
Middle Cambrian: Southeastern California (San Bernardino County).

J. C. Hazzard and .I. F. Mason, 1936 (Geol. Soe. Am. Bull.,, vol. 47, No. 2, pp. 229—
240). Ronanau Amp fm.—Consists of (descending) : (1) Sandy dol. and platy
sh., thin; (2) light-gray, One- to medium-grained dol., 200 to 225 ft.; (3) .S'dccr

light- and dark-gray dol., 900+ ft.; (5) sandy, reddish, platy dol, 25 to 30 ft.;
(6) light- and dark-gray dol. and partially dolomitized Is., 600 to 650 ft. Thick-
ness of fin.,, 2,000 ft. Poorly preserved fossils in lower 100 ft. in Providence
Mtns indicate Middle Camb. Overlies Cadiz fm. (Middle Camb.) and underlies
Cornfield Springs fin.,, in part at least Middle Camb. Occurs in Providence and
Marble Mtns. Named for Bonanza King Mine, on E. side of Providence Mtns.

Bonaparte marble.
Mississippian: Southeastern lowa.

C. H. Gordon, 1895 (Iowa Geol. Surv. vol. 4, p. 211). A few ft. of Is. appears at
Des Moines River level on S. side, about half way btw. Bentonsport and Bona-
parte [Van Buren Co.], which may represent uppermost part of Upper Burlington
Is. These beds have been penetrated at Bonaparte and are there called "Bona-
parte marble."

Bonaventure formation.
Bonaventure conglomerate.
Bonaventure series.
Mississippian or Pennsylvanian: Quebec and New Brunswick.

E. J. Chapman, 1863 (Canada Inst.,, n. s, vol. 8, pp. 450-451). BonavenfMre fm.,
Carbf., Canada.

All writers appear to have classified Bonaventwe fm. as Carbf. untii R. W.
Ells (Canada Geol. Surv. Rept. 1880-82, p. 3D, 1883) stated that in New
Brunswick it is partly Dev. G. A. Young (Canada Geol. Surv. Summ.
Rept. 1909, p. 220, 1910; and Mem. 18, p. 52, 1911) assigned it to Dev.,
J. M. Clarke, 1913 (12th Int. Geol. Cong. Guidebook 1, p. 91) and 1915
(N. Y. State Mus. Bull. 177, p. 152) assigned HotMMiewtdre cyl to Devono-
Carbf. ; H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6,
sec. 4, p. 212) assigned Bowavewtwre /hi. to Carbf. ; J. M. Clarke, 1920 (N. Y.
State Mus. Bull. 219, 220, p. 147) assigned Bowcwewtwre cyl, to Dev.;
F. J. Alcock, 1922 (Canada Geol. Surv. Summ. Rept., 1921, pt. D, p. 82)
assigned Bonaveittwe series to Devono-Carbf.; J. M. Clarke, 1924 (N. Y.
State Mus. Bull. 251, pp. 123-127) assigned Bottcwewtwre fm. to early
Carbf. or late Dev.; C. Sehuchert and J. D. Dart, 1926 (Canada Geol.
Surv. Bull. 44, p. 53) assigned BowctveMtMre series to Dev.; C. Sehuchert,
1930 (Am. Jour. Sei., 5th, vol. 20, p. 175) assigned it to late Lower
Carbf.; W. A. Parks, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 795) assigned
BomctveMtMre fm. to Miss.

See aiso E. M. Kindle, 1930 (Canada Geol. Surv. Dept. Mines Summ. Rept.
1928, pt. C, pp. 82C-89C, pl. opp. p. 82C).

C. H. Kindle, 1936 (Eastern Geol., No. 1, April 1936, p. 5). Bomnmnlwe fm. con-
sists mainly of red sss. and Is. egls. West of Mai Baie (where it is Cat) and on
S. border of it (where it is upturned and in places overthrust) the fm. is thinner
than elsewhere and may be divided into a iower cgl, a middle red sh. zone, and

an upper light-colored ss. In this upper ss. occur carbonized logs and tree
stumps and also casts of smaller plants, such as Otdamifes, which Dr. Bell of
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Canadian Geol. Surv. has examined and concluded represent lower Penn, or pos-
sibly upper Miss. time. [In heading, Penw. (?) is used; on maps, Peww.* without
a query.]

Bonavista formation.
Lower Cambrian: Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
Bowavtsta flw—Red and green shales with Is. nodules. Contains Co%eo%0%de&, etc.
Basal fm. of Etcheminian series. Underlies Brigus fm. and uncon. overlies Algon-
kian Random fm. (Keweenawan). [Derivation of name not stated.]

Bond sand.
A subsurface sand in Strawn fm. (Penn.) of Bryson oil Beld, Jack Co.,
Tex.

TBone Canyon member.
tBone Canyon limestone.

Permian: Western Texas (Guadalupe Mountains, Sierra Diablo, etc.).

P. B. and R. E. King, 1929 (A. A. P. G. Bull, vol. 13, pp. 921, 922, 925). Bone
Cowpox mem&.—Black Is. containing fossils of Leonard age, uncon. underlying
Delaware Mtn ss. (restriction of name) in Bone Canyon, on W. side of Guadalupe
Mtns. A short distance N. of Bone Canyon a wedge of gray Is. (here named
VActomo PeaA> memé&. of Leonard fm.) appears beneath the uncon. at base of Dela-
ware Mtn ss., and separates Bone Canyon memb. from that ss. Thickness 500 to
1,000 ft. Conformably overlies 500 ft. of massive Is. containing rich liess fauna.

See Bowe Bpriwy Ks, the approved name.

tBone Lake crystalline schists.

Pre-Cambrian (middle Huronian) : Northwestern Michigan (Crystal Falls
district).

J. M. Clements, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, pp. 60+). Bone La"e
crpsfaMVwe geests.—Certain crystalline schists which are best developed in N.
part of Crystal Falls dist.,, in vicinity of Bone Lake. They are fine to medium
grained, and vary in color from moderately light green for the more chloritic
phases to very dark green or purplish black for those in which hornblende, mica,
and iron ores are prominent. They are but extremely metamorphosed members
of Hemlock volcanic fm. Outcrops scarce except in vicinity of Bone Lake.

Bone Spring limestone.
Permian: Western Texas (Guadalupe and Delaware Mountains).

W. G. Blanchard, Jr., and M. J. Davis, 1929 (A. A. P. G. Bull, vol. 13, p. 962, pls.
10, 11). The basal dark Is. series in Guadalupe and Delaware Mtns is here desig-
nated Bowe Bpriwps although its correlatives elsewhere will continue to be
called -Leonard fm. Named for Bone Springs Canyon, which opens in sec. 2, Blk
66, NW. part of Culberson Co. The series will not here be included in Delaware
Mtn fm., because of faunal difference, lithologic dissimilarities, and angular un-
con. that separates the two. Upper part is gray Is., lower part is black Is. Cross
bedding is noticeable at many points in both black and gray phases along Guada-
lupe scarp. North of Bone Springs Canyon a mass of hard, gray hackly Is., which
evidently has been removed at Bone Springs Canyon, comes into the series. It lies
conformably on top of the black Is. The gray and black phases seem to grade into
each other from point to point. Total thickness exposed in Guadalupe Mtns
1,600 ft. From Guadalupe Pt. the Bone Springs Is. has been traced southward
along W. base of Delaware Mtns for approx. 25 mi. Correlated with Leonard fm.
of Glass Mtns, on similarity of fossils and lithology.

P. B. and R. E. King, 1929 (A. A. P. G. Bull, vol. 13, pp. 921-922, 924, 925),
treated this Is. as basal memb. of Delaware Mtn fm., and named it Bowe Cawpow
wemé&. (See under Deawcwe fm.)

P. B. King, 1934 (Geol. Soc. Am. Bull.,, vol. 45, pp. 731, 755-768), redefined Bowe
Bpmwys 7. by including, at top, Victorio Peak massive memb., and changed name
to Bo%e %s., because there is only 1 spring present in Bone Canyon, although
the place is locally called Bowe RpWnps. This is present approved usage of U. S.
Geol. Survey. He stated: The Bone Spring Is. was included by Richardson as a
memb. in Delaware Mtn. fm., but the unit has a greater extent and thickness than
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was originally supposed, and the faunas, as Rust pointed out by Girty, are not
entirely like those of the beds above, so that it is now generally recognized as a
distinct fm. Also: The definition of King and King applied only to the black Iss.
of the fm.; in present paper the name is given the broader usage of Blanchard
and Davis and applied to Iss. of various sorts, of same general age and strat,
position.

These beds were included in Delaware Mtn fm. as originally defined and
subsequently used, but they are now treated as a distinct fm., underlying
(in places uncon.) Delaware Mtn fm. and=Leonard fm.

See also and W. B. Lang, 1937 (A. A. P. G. Bull. vol.
21, No. 7).
Bone Springs limestone.
See the approved name.

Bone Valley gravel.
Pliocene (lower?) : Southern central Florida.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p. 50
and pp. 138—141). Bo%e FaMe?/ —Light-colored gravel and marl, containing
phosphatic pebbles. Consists of a fine-grained matrix containing pebbles of phos-
phate or chert, fragments of bone and other organic remains. Matrix is com-
monly a marly clay, though sand is not uncommon, especially in upper part of fm.
The finer grained material is soft and plastic when wet, but upon exposure to the
air hardens to a firm mass. The fm. comprises nearly all of the pebble phosphates
now being mined in Fla. Thickness not more than 30 ft. Rests, probably uncon.,
on Plio. marls or older rocks. Overlain, uncon., by Pleist. sands. Is believed to be
younger than "Arcadia marl" and older than upper beds of Caloosahatchee marl.
Is a nonmarine deposit, probably in part contemp. with Alachua clay.

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept., p. 162). The
"land-pebble" phosphate deposits make up large part of Btme preweX, which
rests uncon. on Hawthorn fm. (from which it is in part derived) and is uncon.
overlain by Quat.

Named for exposures at town of Bone Valley, W. of Bartow, Polk Co.

Bonham marl.

Upper Cretaceous (Gulf series) : Northeastern Texas (Fannin, Lamar, and
Red River Counties).

L. W. Stephenson, 1927 (A. A. P. G. Bull, vol. 11, p. 8). Bonluun efay.—A partly
calc, and partly non-calc. clay, which toward W. in Fannin Co. merges into Austin
chalk and toward E. extends through Fannin, Lamar, and Red River Counties.
In Fannin Co. it conformably underlies Brownstown marl and conformably over-
lies Ector tongue of Austin chalk. In Lamar and Red River Counties the upper
part of Bonham clay is replaced by Blossom sand, which is conformably under-
lain by the lithologically persistent lower part of Bonham clay, which there
rests uncon. on Eagle Ford clay. In previous repts has been confused with Eagle
Ford. Named for exposures a short distance N. of town of Bonham, Fannin Co.,
and for fact that the town, especially the part N. of the railroad, is located on
the clay.

Name changed (at request of L. W. Stephenson) to RowAtww April 7,
1936.

Bonilla formation.
Miocene : Costa Rica.
A. H. Redheld, 1923 (Econ. Geol., vol. 18, p. 365).

Bonita sandstone. (In Franciscan group.)
Jurassic (?) : Western California (San Francisco region).
R. Arnold, March 1902 (Sci., n. s, vol. 15, table on p. 416). Bonita M., 1,400 ft.
thick, top fm. of Franciscan. [Shown in table as overlying San Miguel cherts
and uncon. underlying Knoxville.]

A. C. Lawson, February 1903 (Geol. Soc. Am. Bull, vol. 13, table on pp. 544-545).
[Same as above.]
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A. C. Lawson, 1914 (U. S. G. S. San Francisco Mio, No. 193). RonRa ss.-—Massive,
obscurely bedded ss. of dark greenish gray coior and medium texture, with sub-
ordinate amounts of sh. and cgl. Thickness about 1,400 ft. Top fm. of Fran-
ciscan group. Conformably overlies Ingleside chert.

Named for exposures at Point Bonita, on N. shore of Golden Gate.

Bonnellian series.
Name proposed by C. [R.J Keyes (Pan-Am. GeoL, vol. 64, No. 2, 1935, pp.
138-139), to include Pawpaw sss., Main Street marls, Grayson shales,
and Buda Is. of central Tex. "These are usually placed in Washita div.,
by Tex. geologists, but they are, more properly, seemingly, to be grouped
by themselves." Named for Mount Bonnell, near Austin, Tex.

Bonner Springs shale.
Pennsylvanian: Eastern Kansas and southeastern Nebraska.

R. C. Moore, 1931 (Kans. Geol. Soc. 5th Ann. Field Conf. Guidebook, correlation
chart). Ronner Rprinps sit., new name; underlies Plattsburg Is. and overlies
Farley Is.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 85, 93, 97).
Ronner Sprites alt. includes the strata btw. top of Wyandotte Is. and base of
Plattsburg Is. [Derivation of name not stated. On p. 46 Ronner Rprittps sit. is
described as consisting of 20.2 ft. of gray aren. sh. with plant fossils.]

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 65, 67-69). The term Ronner
Springs is here applied to sh. btw. underlying Plattsburg Is. and overlying Farley
Is., and generally erroneously referred to as "upper Lane sh." It is much younger
than true Lane sh. Consists of sh. (olive-green, argill., maroon layer near top)
underlain by soft greenish buff micaceous ss. or aren. sh. In places includes at
top a 5-ft. bed of Is. and shell breccia, as % mi. W. of Bonner Springs. One-half
ml. E. of De Soto the breccia bed of the Bonner Springs lies on Farley Is., through
absence of the sh. of the Bonner. Thickness of fm. 0 to 354 ft. Named for
town in Wyandotte Co. Type exposure at cement plant NE. of the town.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of this
name.

Bonneterre dolomite.
Upper Cambrian: Southeastern Missouri.

F. L. Nason, 1901 (Am. Jour. Sei., 4th, vol. 12, pp. 358-361). Roane Terre or St.
Joseph Is.—Non-cherty Iss., 300 ft. thick; some fossiliferous strata; contains
upper and lower lead zones. Overlies La Motte ss. and uncon. underlies Potosi
slates and cgls., the basal bed of which consists of 6% ft. of cgl

E. 0. Ulrich and H. F. Bain, 1905 (U. S. G. S. Bull. 267, pp. 2L-26). Ronneterre

—As a rule consists of more or less heavily bedded, granular, and highly mag.
Iss. generally compactly crystalline and often minutely vesicular, with dol.
crystals lining the cavities; a few beds are fine grained; color light or dark gray ;
usually weathers yellowish ; locally contains beds of a pink or more decidedly
red color; chert and drusy quartz seem to be entirely absent; some beds, especi-
ally in lower part, contain much chlorite, in places suScient to give them a
decidedly green color; toward base much silica occurs as grains of sand in the is.
Thickness varies from 200 to 250 ft. in vicinity of Mine La Motte and Fred-
ericktown to nearly 500 ft. in St. Francois Co., to N.It seems to wedge out on
old hillsides. Appears to grade into underlying LaMotte ss. Where top of
Bonneterre has suffered least from widespread erosion that took place prior to
deposition of Elvins fm., it grades upward from themassive Iss. into a thinly
bedded zone, and this finally into a bed of blue sh.; locally thethinly bedded
and shaly zones appear to be absent. [See also under Rlotns /m.]

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol. 9, pt. 1). Ronneterre fm.—
Consists of (descending) : (1) Argill. dol.; (2) 250 to 300 ft. of dark and light-
gray dol. with thin sh. partings; (3) 50 to 100 ft. of buff or gray dol., aren,
buff or yellowish dol., thin green, gray, or brownish black sh. beds, chloritic dol.
Grades into underlying La Motte ss. Is overlain by Davis fm. (lower part of
Elvins fm. of Ulrich), 150 to 190 ft. thick.

S Weller and S. St. Clair, 1928 (Mo. Bur. Geol. and Mines vol. 22, 2d ser., p. 39).
Nason placed upper limit of Bonneterre at edgewise cgl. horizon, which is about
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6 ft. below "Central" marble boulder memb. of Davis fm. From sections given
by Ulrich in 1905 it would appear that he similarly revised the Bonneterre, as
defined by Nason, his Elvins fm. being above the cgl., just below the "Central"
marble boulder memb. of Buckley's Davis. Therefore Davis fm. as recognized in
latest repts contains probably 100 ft. or more of sh. and shaly dol. that had been
included in Bonneterre in earlier repts.

Named for exposures at Bonneterre, St. Francois Co.

fBonneville beds.
1'Bonneville group.
See beds.

Bontour Point.
Oligocene: Trinidad.
C. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 701).

Booch sand.

A subsurface sand, of early Penn. (Cherokee) age, in Okla., lying lower
than Bartlesville sand, higher than Dutcher sand, and correlated with
Tucker and Taneha sands. In type area (Booch field, Muskogee Co.) it
lies at 1,075 ft. depth.

Boone limestone (Oklahoma and Missouri).
Boone formation (Arkansas).
Mississippian (Warsaw and Osage) : Northern Arkansas, eastern Okla-
homa, and southwestern Missouri.

J. C. Branner and F. W. Simonds, 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 4,
pp. xiii, 27-37). [According to p. xiii the fm. was named by Branner; the descrip-
tion is by Simonds.] Boowe cTtert c&erfg/ Is—Characterized by layers of Is.,
usually hard, compact, and gray, interbedded with chert, white or gray on freshly
broken surface but becoming brownish on exposure. Thickness 150 to 200 ft. in
Washington Co., Ark. Underlies Wyman [Batesville] ss. and overlies Dev.(?)
Eureka sh. [Chattanooga sh.].

R. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann. Rept, for 1890, vol. 1). In Bates-
ville region, Ark., Boowe cberf underlies Fayetteville sh. [Moorefield sh.] and over-
lies Sylamore ss.

T. C. Hopkins, 1893 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 4). Basal memb. of

G. I. Adams and E. O. Ulrich, 1904 (U. S. G. S. P. P. 24). Correct strat, succession
in northern Ark. is (descending) : (1) Wedington ss.(=Batesvillc ss. of Simonds) ;
(2) Fayetteville fm.; (3) Batesville ss. (=Wyman ss. of Simonds); (4) Moore-
field sh. (=Fayetteville sh. in part of Branner); (5) Spring Creek Is. (local);
(6) Boo%e including St. Joe Is. memb. at base. Wedington ss. may belong to
Fayetteville fm. [The Wedington ss. has for many years been treated as a memb.
of Fayetteville sh.]

E. T. McKnight, 1935 (U. S. G. S. Bull. 853), described Boone fnr. of Yellville quad.,
Ark., where St. Joe Is. memb. (20 to 45 ft. thick) lies 0 to 18 ft. above its base.

A. W. Giles, 1935 (Geol. Soc. Am. Bull.,, vol. 46, No. 12, pp. 1815—1867), made a de-
tailed study of the chert of the Boone Is., and divided the fm. into the following
members in NE. Okla, and N. Ark. (descending order) : Green Is. and Short Creek
oolite (both of Warsaw age) ; Keokuk Is.; Burlington Is.; Fern Glen Is.; and St.
Joe Is. (of Fern Glen age).

Named for extensive development in Boone Co., Ark.

Boone Creek limestone member (of Palo Pinto limestone).
Pennsylvanian: Central northern Texas (Jack and Wise Counties, Brazos
River region).
J. M. Armstrong, 1929 (Tex. Bur. Econ. Geol, geol. map of Jack Co.). Boowe
Is., 5+ ft. thick, is in Palo Pinto fm., and TPtBow Pomt I8. is in Graford fm.,
40 ft. above Bridgeport coal.
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E. H. Sellards (September 1931, News Letter from Bur. Econ. Geol. Univ. Tex.).
In Wise Co. the Palo Pinto Is. has been found to be divided into 2 thin Iss.
separated by sh. The Iss. are named Boowe Cree& and Point.

G. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull. 3224, p. 23). Boone (7ree& Is.

included in Palo Pinto fm.
E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 105). Boone CreeR Is. in Palo
Pinto fm., is named for Boone Creek, Jack Co.

Booneville stage.
Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma.
A. Winslow and H. M. Chance, 1896 (N. Y. Acad. Sei. Trans., vol. 15, pp. 51-52).
Booneville etape.—Interbedded shales and sss., with coal beds, 400 to 2,500 ft.
thick, underlying Norristown stage [Hartshorne ss.] and overlying Appleton stage.
Includes Grady coal at base. [Not Grady (Hartshorne) coal but a lower coal.]

Represents upper part of Atoka fm.
Probably named for Booneville, Logan Co., Ark.

Booth zone.
A petroliferous zone, about 270 ft. thick, included in Alamitos zone of
Fernando group. Named for San Martinez Booth No. 1 well, in Long

Beach held, Los Angeles Basin, Calif.

Bopesta formation.
Miocene (upper): Southern California (northeastern part of Kern County).
J. P. Buwalda, 1934 (Pan-Am. Geol,, vol. 61, No. 4, p. 310). Bopesta fwt.Wholly
different from underlying Kinnick and Witnct fms., being continental in origin.
Many hundred ft. thick in type section along Cache Creek, NE. of Monolith [NE.
part of Kern Co.]. Contains the upper Mio. Cache Peak fauna. Moderately folded.
Rests (probably uncon.) on Kinnick fm. [Derivation of name not stated.]

Boquilla slate.
Pre-Cretaceous : Mexico.
R. H. Burrows, 1909 (Min. and Sei. Press, vol. 99, p. 292) and 1910 (Soc. geol.
mexicana, Bol., t. 7, p. 89).

Boquillas hags.

Upper Cretaceous (Gulf series) : Western Texas.

J. A Udden, 1907 (Univ. Tex. Bull. 93, pp. 17, 29-33). BogtdMog /M(7S.—Thin-
bedded, closely jointed, fossiliferous flaggy strata, separated by delicate seams which
may not appear on freshly exposed surfaces. Upper 100 ft. of chalky texture.
Color variable but characteristically cream grayish white; in Boquillas region
faint ferruginous red stain ; in other areas some ledges are dark and almost black
on fresh fractures. Thickness 585 ft. Basal fin. of Upper Cret. Western equiv.
of Eagle Ford shales. Grades into overlying Terlingua beds and overlies Buda Is.

Named for Boquillas, Brewster Co., on Tornillo Creek, Chisos Mtns quad.

Borden sandstone. (In Monongahela formation.)
Pennsylvanian: Western Maryland (Georges Creek Basin).
C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 7). Upper Beioic&lep ss. (Borden
ss.).—Lies a short distance above Borden coal. [In text this ss. is called Upper
BeieicZciep ss., which is said to be 6 ft. thick in Borden shaft.]

Borden group.

Mississippian: Indiana.

E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, pp. 408, 470 (footnote),
487-490, 492, 531, and chart). Borden pronp (also series). Great group of
shales and. sss. of Burlington and Keokuk age well exposed about village of Borden
(formerly called New Providence). Overlain by Harrodsburg (Warsaw) Is. and
underlain by Rockford Is., or, where that is absent, New Albany sh. Includes
Riverside ss., Rosewood sh., Kenwood ss., and New Providence sh. Replaces
obsolete name "Knobstone."
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P. B. Stockdale, 1929 (Ohio Jour. Sei., vol. 29, No. 4, p. 170). Borden (Xnoh-
stone) pronp, 500 ft. thick in Ohio River localities; 750 or more ft. in central
Brown Co. A sharply delimited strat, unit of predominately clastic material.
Underlies Harrodsburg (Warsaw) Is. and overlies Rockford (Kinderhook) Is.
Work of previous investigators has been incomplete and disconnected, and at-
tempts to subdivide the group into strat, units have been made only locally. The
results are, therefore, not applicable thruout entire outcrop area. Writer's
studies reveal that Borden group consists of five geol. fms., each recognizable
thruout entire area. The fms. carry sharply defined members which are locally
traceable. In order of superposition the names of the fms., all but lowest one of
which are suggested by the writer, are as follows, BdwardsviBe, Floyds K%ob, Car-
M?o0d, Bf. Joseph, and Providence. The chief source of confusion in past has
been failure to fully realize that each fm. displays numerous facies. There is
much lithologic dissimilarity in a given fm. btw. areas not widely separated?
Perhaps outstanding case is Carwood which displays 7 distinct facies over
the 125 mi. outcrop strip. In addition to lithologic facies, faunal facies add diffi-
culty to recognition of the different fms. The various facies have been appro-
priately named.

P. B. Stockdale, 1931 (Ind. Dept. Cons., Div. Geol. Pub. 98, pp. 85, 109, 120, 310,
311, etc.). The 2 Borden fms. that generally display greatest lithologic contrast
with the rocks which dominate Borden group are New Providence fm. and Floyds
Knob Is. The group is here divided into (descending) Edwardsville fm., Floyds
Knob Is., Carwood fm., Locust Point fm. (replaces St. Joseph,, preoccupied), and
New Providence fm. (redefined to include Kenwood ss.). The Edwardsville and
Floyds Knob replace Warsaw fm. of Butts. The Carwood includes "Holtsclaw
ss." of Butts (which is abandoned) and upper part of "Rosewood sh." of Butts
(also abandoned). The Locust Point fm. corresponds to lower part of "Rosewood
sh." of Butts. Borden group underlies Harrodsburg Is. and overlies Rockford Is.
(where present) or New Albany sh. [See further under the several fms. On pp.
310-311 he suggests redefining top of Borden group, as explained under Harrods-

tBorder conglomerate. (In Newark group.)
Upper Triassic: Eastern Virginia.

J. K. Roberts, 1923 (Pan-Am. Geol., vol. 39, pp. 185-200). Border cyls.—Cgls. of
same age, occurring on both sides of Triassic basin of northern Va. Represent old-
est Triassic sediments of basin. Are older than Manassas ss. and Bull Run
shales.

J. K. Roberts, 1928 (Va. Geol. Surv. Bull. 29, pp. 24-25, 38-43). The [nongeo-
graphic] term "Border" for the cgls. is proposed because it is about the only
appropriate term which could be applied. It is particularly applicable because the
cgls. lie exposed along E. and W. borders, especially along the latter. The Border
cgl. extends in a broken manner from Potomac River at Point of Rocks to Caro-
lina line. Manassas ss. is for most part intercalated with Bull Run shales. Where
not disturbed by faulting and not covered by Recent material or soil the Border
cgls. underlie Manassas ss.

D. B. McLaughlin, 1932 (Mich. Acad. Sei. Arts and Lett.,, vol. 16, pp. 421-427).
Writer concludes Border cyl. is for most part of Brunswick age, and is, there-
fore, among the youngest of the Triassic fms. On other hand it lies directly
on pre-Triassic in places, showing that Newark series has overlapped the older
rocks from SE. to NW. The same general conclusions were reached by Wherry
(Proc. Acad. Nat. Sei. Phila., vol. 65, p. 114, 1913) as a result of studies near
Reading and elsewhere. Stose (U. S. G. S. folio 225, 1929) finds Border cgl. the
youngest Triassic fm. in Fairfield-Gettysburg area. Kiimmel (U. S. G. S. folio
191, 1914) finds that in Raritan area not only the Brunswick, but the Stockton
and Lockatong as well, pass along the strike into Border cgl. Thus, though
the cgl. is in the main of Brunswick age, local bodies of it may be of any age
within Newark series.

Boscabel boulder beds.
Upper Triassic: Eastern Virginia (Richmond Basin).

N. S. Shaler and J. B. Woodworth, 1899 (U. S. G. S. 19th Ann. Rept., pt. 2, pp.
424-425). Boscabel boidder beds.—Local deposits, boulders of gneiss and granite.
Thickness 0-50+ ft. Believed to be associated with Newark rocks and included
in Tuckahoe group, basal div. of the Newark. Best exposed at Boscabel Ferry.
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Bosche formation.

Cambrian: Aiberta (Jasper Park).

P. E. Raymond, 1930 (Am. Jour. Sei., Sth, vol. 20, pp. 290, 300). RoscAe fm.—
At Roche Miette consists of (ascending) : (1) Green sh., pooriy exposed, no fossils;
(2) impure nodular gray is. with fragments of trilobites suggesting Middle Camb.,
300 ft.; (3) massive, dark-gray, unfossiliferous, mag. is., forming clitf which
slopes off northwestward toward the road, 200 ft., which iithoiogicaily and for
purposes of mapping should be united with Nos. | and 2. Name taken "from
across the Atliabaska, for lack of a more local designation." Overlain by 150 ft.
of shaly Mue and gray Is. containing Upper Camb, trilobites.

tBosque division.
Lower Cretaceous (Comanche series) : Texas and Oklahoma.

J. A. Taff, 1892 (Tex. Geol. Surv. 3d Ann. Rept., pp. 272-273, 281-325). The
Bosyae, or lowest <Mv. of Lower Cret. of Tex., has been formed to bring together
three beds which have hitherto been placed in separate divisions, but which, for
reasons that wilt appear as details are brought out, must be considered and
treated as a continuous series of deposits from the Paleozoic upward to the Fred-
ericksburg. These three beds are (descending) Paiuxy sand, Gien Rose (Alternat-
ing) beds, and Trinity sands. Is succeeded by rocks more homogeneous in nature,
namely the TeetMMt bed [Walnut clay] of Fredericksburg div.

Same as Trinity group, older name.

Named for Bosque River.

Bossardviile limestone. (In Cayuga group.)
Silurian: Northeastern Pennsylvania (Monroe, Carbon, and Schuylkill
Counties) and northern New Jersey.

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G,, pp. 77, 141-145). Bossardta'He
Is.—The main quarry lime through Monroe Co., Pa. Almost nonfosslliferous.
Upper 65+ ft. mostly bluish black layers with thin veins of calcite intersecting
in ail directions. Basal 25+ ft. is dark grayish siaty is., finely laminated with
gray, whitish, blue, etc., and often exhibiting columnar structure. Total thick-
ness 75 to 100 ft. Underlies Decker's Ferry shales and overlies Poxono Island
sh.

1. C. White, 1883 (2d Pa. Geol. Surv. Rept. G,), extended this name to counties NW.
of Pike and Monroe Counties and gave thickness of 50 to 120 ft.

Top fm. of Cayuga group In Monroe, Carbon, and Schuylkill Counties.

Named for Bossardviile, Monroe Co., Pa., where it has been quarried.

Boss Point formation.
Pennsylvanian: Nova Scotia.
W. A. Bell, 1913 (12th Int. Geol. Cong. Guidebook 1, p. 333) and 1914 (Canada Geoi.
Surv. Summ. Rept. 1912, p. 366).
tBoston group.
Pennsylvanian and Mississippian: Northwestern Arkansas and northeast-

ern Oklahoma.

J- C. Branner, 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 4, p. xiii). Roston
yroup.—[Name proposed, in table onty, for equiv. of Genevieve group of H. S.
Wiiilams.]  Approx, equiv. of H. S. Williams' "Chester," "St. Louis," and "War-
saw." Includes (descending) Kassier Is., Coal-bearing sh.. Pentremitai Is., Wash-
ington sh. and ss., Archimedes Is., and Marshall [Fayetteville] sh.

Named for Boston Mtns, Washington Co.. Ark.
fBoston conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.
See tAlbawy and Boston cyl and Alloue% cyl.
Boston Bar group.
Carboniferous or Triassic: British Columbia.
J- w. Dawson, 1872 (Canada Geol. Surv. Rept. 1871-72, pp. 62-63).
151627°—38——16
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Boston Basin series.
See Boston “ro%op.

Boston Bay group.
Carboniferous or Devonian: Eastern Massachusetts (Boston Basin).

W. E. Hobbs, 1899 (Am. Geol, vol. 23, pp. 109-113). To E. [of W. rim of Boston
Basin] we have the well known Boston Baswt semes, consisting of Roxbury cgl.
and Cambridge si., with various intrusives. It rests uncon. on Algonkian meta-
morphic sedimentary terrane, which consists (descending) of Lincoln si., Kendall
Green si., and Stonybrook qtzite.

L. La Forge, 1932 (U. S. G. S. Bull. 839). Boston Bay proap.—Comprises the. late
Paleozoic stratified rocks, which, with the interbedded Brighton melnphyr, occupy
Boston Basin, including most of Boston Lowland, a part of Southwestern Upland,
and a strip along the South Shore. These rocks are not found except in Boston
Basin. Includes Roxbury cgl. below, Cambridge si. above, and Brighton melaphyr,
which is intruded into and interbedded with lower part of Roxbury cgl. Is not
older than Dev. and not younger than Carbf., with a slight balance of probability
in favor of Carbf. Is overlain by Quat. The sed. rocks seem to be wholly
nonmarine and largely terrestrial.

According to B. K. Emerson (U. S. G. S. Bull. 597, p. 50, 1917) "the
Boston Basin is a roughly triangular area that occupies'the coast of
Boston Bay between Revere and Hull and extends westward to Sher-

born."

Boston Neck granite.
Late Carboniferous or post-Carboniferous: Southern Rhode Island (north

of Narragansett Pier).

F. H. Lahee, 1912 (Am. Jour. Sei., 4th, vol. 33, pp. 365, 449, 454-469). Boston
“ecA pranite.—The granitic rocks of South Kingstown, which are especially
prominent on Boston Neck and are probably intrusive into the Carbf. sediments.
Occurs at various places along W. coast of Narragansett Bay from Watson's pier
southward, and inland on Little Neck, Boston Neck, and Tower Hill. Is typically
medium grained, white, pinkish or cream colored ; predominantly microcline, with
quartz, micropegmatite, microperthite, a coarsely twinned plagioclase, and ortho-
clase. Same as Sterling granite to W.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the granite of Boston Neck
as Sterling? granite gneiss.

Bostwick member (of Dornick Hills formation).
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 14). The most resistant
part of Dornick Hills fm. is a massive Is. cgl. with associated Iss. and sss. known
as Bostwick memb. It disappears northward from Ardmore. Above Bostwick
memb. occur 3 or more very fossiliferous lIss., including the coarsely crystalline
and oolitic Lester is. The Bostwick memb. lies higher in fm. than Otterville Is.

C. W. Tomlinson, 1929 (Okla. Geol. Surv. Bull. 46, pp. 30-32). BostM?tc" memb.
forms Bostwick Ridge. Type loc. is on Bostwick dairy farm, in W%NE% sec. 11,
T. 5 S, R. | E., whose buildings stand upon the ridge. It lies 750 ft. above
Otterville memb. as here defined, and 400 to 500 ft. below Lester Is. memb. to N.
of Ardmore, and 800 to 1,000 ft. below to S. Included in this interval are 2 or 3
other highly fossiliferous Iss. from a few inches to 2 ft. thick. Max. thickness of
Bostwick memb. 300 ft. It disappears within a mi. along the strike in each
direction from Dornick Hills Country Club, due either to strike faulting or to
uncon. within Dornick Hills fm. or to a combination of these two factors. Has
not yet been identified certainly anywhere N. of that locality.

C. W. Tomlinson, 1934. (See 1934 entry under Confederate is. memb.)

Bosworth formation.
Upper Cambrian : British Columbia.
C. D. Walcott, 1908 (Smithsonian Mise. Coll., vol. 53, No. 1804, pp. 2, 3). BosMortb-
fm.—Aren, dolomitic Iss., massive, thin bedded, and shaly, with bands of purple
and gray siliceous shales. Thickness at Mount Bosworth, 1,855 ft. No fossils
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observed, but referred to Upper Camb. Underlies Upper Camb. Paget fm. and
overlies Middle Camb. Eldon fm. Type loc. ridge extending NW. from Mount
Bosworth, and SE. base of Paget Peak and Mount Daly.

tBosworth sandstone and shale.
Devonian: Mackenzie, Canada.
E. M. Kindle, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 48). Bosworth

G. s. Hume, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. B, p. 58).
E. M. Kindle, 1936 (Sei., n. s., vol. 83, No. 2140, pp. 14-15). Bosworth ss. and sh.
(preoccupied) replaced by Carcajou Jftn beds.

IBosworthian series.

C. [RJ Keyes, 1924 (Pan-Am. Geol., vol. 42, p. 288). Shales, 1,200 ft. thick,
underlying Sullivanian series, uncon. overlying Eldonian series, and composing
basal fm. of Late Cambric section of Alberta. [Apparently same as lower part
of Bosworth fm., the upper or dolomitic part being here removed and christened
Thompson dolomites.]

Boulder drift.
Boulder elay.
Descriptive terms that have been applied to Fleist. deposits in différéni

parts of United States and Canada.

Boulder sand.
Drillers' name for a sand of late Upper Dev. or early Carbf. age in western

Pa. Is younger than Gordon Stray sand.

Boulder granite.
Jurassic: British Columbia.
C. Camsell, 1910 (Canada Geo!. Surv. Summ. Rept. 1909, p. 108).

Boulder Creek granite gneiss.

Pre-Cambrian: Central northern Colorado (Boulder region).

M. F. and C. M. Boos, 1934 (Geol. Soc. Am. Bull.,, vol. 45, No. 2, pp. 305-306).
Oldest observed intrusive pre-Camb. rock in Front Range is gray granite and
gneissoid granite that crops out widely on Boulder Creek, on E. Hank of Front
Range, W. and SW. of Boulder, Colo., and is known as BouMer Creelc praatte
gneiss. It intrudes Coal Creek qtzite, Ralston fm., and the schist. Is=Archean
quartz monzonite of Georgetown region.

Boulder Pass formation.

Pre-Cambrian (Belt series) : Northwestern Montana (Glacier National
Park) and southern Alberta (Waterton Lakes National Park).

C. L. and M. A. Fenton, 1931 (Jour. Geol, vol. 39, No. 7, pp. 670-679). BouMer
Bass fm.—Section made up from near Boulder Pass, S. of Ahern Pass (Glacier
Nat. Park), and in Waterton Lakes Nat. Park, includes (descending) : Kintla
memb., 890 ft.; Sheppard memb., 520 to 650 ft.; Purcell lava, 100 to 200 ft.;
Hole-in-the-Wall memb., 391 to 441 ft. Overlies Siyeh Is.

Boule limestone.

Upper Devonian: Alberta (Jasper Park).

P. E. Raymond, 1930 (Am. Jour. Sei, 5th, vol. 20, pp. 294-296, 300). Boale
dolomitic la., 1,600 ft. thick; well exposed at tunnel at SE. end of Boule Range,
but northern end of Miette Range should be accepted as type section. Overlies
Perdrix sh. and underlies Coronach sh., all Upper Dev.

Bouleaux formation. (In Chaleur series.)
Silurian (Niagaran) : Quebec (Gaspé Peninsula).
C. Sehuchert and J. D. Dart, 1926 (Canada Geol. Surv. Bull. 44, p. 49).
s. A. Northrop, 1932 (Geol. Soc. Am. Bull, vol. 43, No. I, p. 271). Bouleaux,
West Point, and Indian Point fms. of middle Sil. Chaleur series contain faunas
of Lockport and Guelph age.
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Boundary argillites.

Paleozoic (?) : Northeastern Washington (Stevens County).

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 80, map). argtMMte.—
Chiefly argillites, with Iss. and carbonaceous argillites interbedded. In places
black carbonaceous argillites and quartz mica schists are interbedded with the
true argillites ; in places the latter become calc. In vicinity of Int. Bdy the
schists and argillites are intruded by a complex of dikes so numerous that nearly
half of area is composed of this igneous complex. Thickness of fm. 4,000+ ft.
Probably in part at least=Mission argillites. [Seems to be named for Int. Bdy.]

Boundary granodiorite.
Jurassic or Cretaceous: Southeastern Alaska (Hyder district).

A. F. Buddington, 1929 (U. S. G. S. Bull. 807, pp. 32-33, 55-59, maps). BmtMtZnn/

—~Granodiorite forming upper part of Coast Range intrusives. Named

for exposures along both sides and at head of Boundary Glacier from about | mi.
above its foot.

Boundary Bay formation.
Tertiary : British Columbia.
W. A. Johnston, 1923 (Canada Geol. Surv. Mem. 135, p. 30).

Boundary Peak granite.
Age (?) : Central eastern California (Inyo Range).
See under Pensier

Bouquet Canon breccia.
Probably Miocene: Southern California (30 miles north of Los Angeles).
A. 0. Woodford, 1925 (Calif. Univ. Pub., Dept. Geol. Sei. Bull., vol. 15, No. 7, p. 212).
Cation breccia—These may well be correlatives of San Onofre (breccia
facies of Temblor fm.) N. of San Gabriel Mtns. A suggestion of this is given
by a specimen of fine schist breccia furnished by Prof. F. P. Vickery and Mr.
S. W. Harris. This is from lower Bouquet Canon, 30 mi. N. of Los Angeles and
5 mi. NE. of Saugus. It may be Mio. The rock is made up of 1-4 cm. fragments
of white quartz, quartz-muscovite schist, hornblende-epidote schist (hornblende
close to karinthine), etc., in a carbonate cement, almost without fine clastic
grains.

Bourbon series.
A term proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 55, p. 231, 1931)
to replace Lexington Is. of Ky., because of prior use of Lexington for a
Carbf. unit in Mo. Named for Bourbon Co., Ky.

Bourbon group.
Bourbon formation.

Pennsylvanian: Eastern Kansas and southeastern Nebraska.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 90, 97).
Roarbow grrowp.—Consists almost wholly of sh. and ss., that lie beneath Swope
fm. and above the pre-Missouri uncoil. Thus defined the group has thickness of
150+ ft. Considerable held study is needed on these beds. At present they in-

clude (descending) Ladore sh., Umowtotow and unnamed sh. and ss. The
Ladore sh. corresponds to that at Ladore type loc. [Derivation of names not
stated.]

J. M. Jewett, 1932 (p. 99 of book cited above). Boarbow “rowp contains at least
one very persistent fm.—"Uniontown Is./' which is generally less than 1 ft.
thick, of dark, earthy Is. bearing bellerophontids and ammonites, and everywhere
overlying black sh. containing phosphatic concretions and ranging up to several
ft. in thickness. Has been traced from Linn Co., Kans., to vicinity of Delaware,
Nowata Co., Okla., and is reported to be widespread in NE. Mo. Named for
Bourbon Co., Kans.

R. C. Moore, May 1, 1935 (Univ. Kans. Bull. 20, table opp. p. 14). Bowrbow "roMp
underlies Hertha Is., rests uncon. on Lenapah Is., and includes (descending) -
Undiff. sh. and Is., "Uniontown" Is., unnamed sh., and Warrensburg channe
ss. [This definition excludes Ladore and underlying Is. of 1932 definition.]
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N. D. Newell, May 15, 1935 (Kans. Geol. Surv. Bull. 21). [Bo%rbo% /at. shown

as basal fm. of groMp on p. 19; as distinct from Bronson group on p. 21;
and as a “rottp on p. 20. The Is. separating Bourbon fm. from overlying Ladore
sh. is here called fs. wtem&. o/ A

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 41). Bowbo% /at" at base of
Missouri series, includes the deposits, chiefly sh. and ss., btw. post-Des Moines
uncon. below and base of Hertha Is. above. Conformably underlies Bronson group.
[On pp. 73-75 are following statements:] Most of Bourbon fm. consists of
bluish gray and yellowish brown silty to sandy sh.; locally at base there is
thick, irregularly bedded or massive yellow-brown ss., and in places there are ex-
tensive sss. in middle and upper parts. Prominent channel sss. belong to Bourbon
throughout much of west Mo. The Warrensburg and Moberly sss. in central Mo.
and several other channel sss. in that State are in part certainly and in part
questionably classed as belonging to Bourbon fm. Local deposits of cgl. also
belong to the Bourbon. The Critzer Is. occurs near top of fm., but for present
recognition of the "Critzer" as a named memb. of the Bourbon is withheld ; much
additional study is needed. Thickness of fm. probably 100+ in most places; in
Kansas City region appears to be 150+ ft. Because lower bdy of fm. is dithcult
to trace, except where fairly prominent ss. occurs at base, it may be necessary
in geol. mapping to combine the Bourbon with the discon, underlying upper Des
Moines sh., but this does not invalidate strat, definition of Bourbon fm. Much
detailed work remains to be done on this part of section.

See Kans.-Nebr. chart compiled by M. G. Wiimarth, 1936.

Bow formation or group.
Name suggested by A. C. Veatch (Jour. Geol, vol. 15, p. 548, 1907, and
Am. Jour. Sei., 4th, vol. 24, pp. 18-22, 1907) as appropriate substitute
for "Lower Laramie." From Medicine Bow River, Wyo. In 1918 (U. S.
G. S. P. P. 108, p. 229) C. F. Bowen introduced JlctMctwe Bow /w. to
replace "Lower Laramie" of Hanna Basin.

Bowden formation.
Miocene : Jamaica.

W. H. Dall, 1898 (U. 8. G. S. 18th Ann. Rept., pt. 2, p. 340).

Bowdoin sand.
A productive subsurface sand lying 445+ ft. below top of Colorado sh. in
Bowdoin dome, NE. Mont., and lower than Martin sandy zone.

Bowers sand.
A subsurface Perm, oil and gas sand in Hobbs Held, Lea Co., N. Mex.
Named for discovery in Humble's Bowers No. 1 well.

Bowhan sandstone member (of Nelagoney formation).

Pennsylvanian: Central northern Oklahoma (Osage County).

M. I. Goldman and H. M. Robinson, 1920 (U. S. G. S. Bull. 686Y, pp. 361-362, pl. 51).
BowAam as.—Thin slabby Is., which caps Bowhan Point, in sec. 16, T. 28 N., R. 11 E.,
and forms top of many ridges in SW. part of the area (T. 28 N, Rs. 11 and 12 E.).
Is one of lower sss. in Lawrence sh. of Kans., and may be = Jonesburg ss. of T. 29
N, R. 11 E. Lies 95 - ft. above Iatan Is. and Cheshewalla ss. and 40 =+ ft. above
Labadie Is.

N. W. Bass and L. E. Kennedy, 1935 (Subsurface geol. of Osage Co., Okla.), show this
ss. lies 20 =+ ft. below Cochahee ss.

Bowie shale member (of Mesaverde formation).

Upper Cretaceous: Central western Colorado (Delta County region).

w. T. Lee, 1909 (U. S. G. S. Bull. 341, pp. 20, 23). Bowie sA. mem-b. of Afesuverde
fee.—Dark-colored sh. and gray sh. containing marine and brackish water inverte-
brates ; coal-beai'ing. Thickness 0 to 425 =+ ft. (absent in central part of Grand
Mesa coal held). Conformably overlain by Paonia sh. memb. of Mesaverde fm. at
E. end of held: absent in central part of field ; uncon. below Paonia at W. end of
held. Rests on Rollins ss. memb. of Mesaverde. Typically exposed at Bowie,
Delta Co.
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Bowler formation.
Triassic and Permian: Central southern Montana (Carbon County).

J. P. Rowe, 1906 (Univ. Mont. Buil. 37, geol. ser. No. 2, p. 81). Bowler /w.—Red
shales and sss., thick gyp. beds. Thickness 400 to 500 ft. Triassic (?) and Perm.
"Red Beds." Underlies Ellis fm. and overlies Quadrant fm. [Type loc. not stated,
but judging from list of occurrences on p. 16 it is town of Bowler, Carbon Co.]

Bowling Green limestone member (of Edgewood limestone).

Silurian (early) : Northeastern Missouri and southwestern Illinois.

C. R. Keyes, 1898 (Iowa Acad. Sei. Proc., vol. 5, pp. 59, 62). BowKny Greeu Is—
Fossiliferous buff mag. Is., 4 to 30 ft. thick, forming topmost fm. of Sil. in Pike
Co., Mo., and Caihoun Co., Ill. Regarded as = part of so-called Niagara of upper
Miss. Basin.

Later repts by T. E. Savage and other geologists classify this Is. as top
memb. of Edgewood Is., of pre-Niagara Sil. age, and state that it is uncon.
on Noix oolite and uncon. below Sexton Creek Is.

Named for exposures near Bowling Green, Pike Co., Mo.

Bowling Green stone.
Trade term for a building stone (white Is.) quarried from Gasper oolite (of
Chester group) near Bowling Green, Warren Co., Ky.

Bowman limestone.
Middle Cambrian: Central northern Utah (Oquirrh Mountains region).
J. Giiluly, 1932 (U. 8. G. S. P. P. 173). Bowman Is.—Mottled shaly Iss., intraforma-
tional cgl., and oolitic Is.,, with shaly memb.. about 35 ft. thick, at base. Thick-
ness 280 ft. Grades into overtying Lynch del., the bdy being arbitrarily drawn at
base of lowest dol. bed. Conformably overlies Hartmann Is. Named for exposures
in Bowman Gulch, NW. of Ophir.
Bow River group.
Lower Cambrian and pre-Cambrian: Alberta and British Columbia.
R. G. McConnetl, 1887 (Canada Geol. Surv., n. s., vol. 2, pp. 15D, 29D-30D).
According to C. D. Walcott this term covers St. Piran, Lake Louise, and Fort
Mtn fms. (all Lower Camb.), but consists chiefly of pre-Camb. rocks. It
underlies Castle Mtn group. (See Smithsonian Mise. Coll., vol. 53, No.
1804, p. 4, 1908.)

Box Elder limestone.
Ordovician (Lower) : Northeastern Utah (northern Wasatch Mountains).
E. Blackweider, 1910 (Geol. Soc. Am. Buil, vol. 21, p. 519), in strat, table in a paper
on geol. of Wasatch Mtns, applied Boa? Bider is. to Is. of Ord. age, but did not
describe it, nor give its thickness or type loc., and no geographic feature bearing that
name is shown on Ms maps or mentioned in his paper. In 1913 G. B. Richardson
applied Gardem City is. to the Is. of Lower Ord. (Beekmantown) age in NE. Utah,
and fully defined the fm. This is presumably the same fm. that Blackwelder
intended to name Boo? BMcr.
Boyd series.
Carboniferous: New Brunswick.
W. J. Wright, 1922 (Canada Geol. Surv. Mem. 129, pp. 7, 13). [Assigned to Carbf.]
G. W. H. Norman, 1932 (Canada Geol. Surv., Eeon. Geol. ser., No. 9, p. 170),
assigned Boyd /w. of N. B. to Miss.

Boyd's Creek sand.
A subsurface sand of Niagaran age in Barren Co., Ky.

Boyer "sand."
Drillers' name for a in Weston sh. (Penn.) of Butler Co., Kans.
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Boyer till.
Term introduced by C. [R.J Keyes (Pan-Am. Geol., vol. 55, p. 284, 1931) to
replace Jowcw. Named for river "in headwaters basin of which the till
reaches in Sac Co.," Iowa.

Boyle limestone.

Middle Devonian: Central Kentucky.

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7, pp. 10, 92). Boyle ?ss—Dev. Iss., 0 to
47 ft. thick, underlying Ohio sh. and overlying Crab Orchard fin. (Sil.). Includes
Dumn layer at top and Kiddville layer at base, separated by thick series of Iss., in
places richly fossiliferous and cherty. Equiv. of Sellersburg, Jeffersonville, and
Geneva Iss. of west-central Ky. and southern Ind.

T. E. Savage, 1930 (Ky. Geol. Surv., ser. 6, vol. 33, pp. 1-21), redeOned Boyle Is. by
excluding Dudin layer. See under Dwym layer, 1930 and 1931 entries.

Named for Boyle Co.
Boyies sandstone member (of Pottsville formation).

Pennsylvanian : Northern central Alabama.

c. Butts, 1910 (U. S. G. S. Birmingham folio, No. 175, p. 8). Boyles as. memb.—
Coarse, thick-bedded, quartzose ss., in places conglomeratic at base. Forms basal
memb. of Pottsville fm. in Warrior coal held. Thickness 100 to 600 ft. Prob-
ably=Shades and Pine ss. members of Cahaba coal held, or=Pine ss. alone.

C. Butts, 1927 (U. S. G. S. Bessemer-Vandiver folio, No. 221), correlated Boyles ss.
with Pine ss. only.

Named for exposure at Boyles Gap, N. of Birmingham.

Boylston schist.

Carboniferous: Massachusetts (eastern part of Worcester County).

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 61, 67-68, and map). Boylston
scMst.—In Boylston it is a ragged, coarsely micaceous rock, which commonly lacks
Cssility because the muscovite scales are crushed and crumpled together. In many
places it is crowded full of square prisms of andalusite, about an inch long,
changing to sericite, and imperfect garnets changing to chlorite. It is a coarse
contact "hornfels". Grades into Worcester phyllite and is intermediate btw. the
Worcester and the Brimfield schist.

Boyne beds.
Cretaceous : Manitoba.
S. R. Kirk, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 129).

Boynton sand.

A subsurface sand, 25+ft. thick, of early Penn. (Cherokee) age, in Mus-
kogee Co., central eastern Okla., which in Boynton pool lies at depth
of 1,500 ft., the Leidecker sand at 1,400 ft., and ("Mississippi lime at
1,800 ft.

Bozeman "lake beds."
Tertiary (late) : Central southern Montana (Three Forks quadrangle)
and southwestern Montana.

A. C. Peale, 1893 (U. S. G. S. Bull. 110, pl. 1), mapped, but did not describe,
Bo;sewra% lake beds (Neocene), over a large area in vicinity of Threeforks, Mont.

J. P. Iddings and W. 14. Weed, 1894 (U. S. G. S. Livingston folio, No. 1). Boaeman
lake beds—The egls., sss., and clays deposited in waters of a lake that once
occupied Gallatin Valley, receive their name from town of Bozeman. Loosely
cemented. Consist of variety of materials from adjacent mtn slopes, with marls
and layers of volcanic dust. Thickness exposed in this quad. 1,200=+£ft., but
much greater in other parts of Gallatin Valley. Rest uneon. on Archean schists
and all sed. strata up to and including Livingston fm. (of Cret. and Eocene age.).

A. C. Peale, 1896 (U. 8. G. S. Three Forks folio, No. 24). Boaemari juice beds.—
Sand, egl., Is., clay, and volcanic dust, deposited in extinct Gallatin Lake. Named
£OSrOOgOf9d exposures in vicinity of Bozeman. Total thickness may be 2,000 to
, t.
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W. r. Haynes, 1916 (Jour. Geol., vol. 24, pp. 270-290). The whole series of Tert,
valley sediments [in region about Three Forks] has been grouped under head-
ing Roaemtm /m. for convenience in mapping. Dr. Peale's name "Bozeman lake
beds" seems no longer applicable, since they have been shown to be due to sub-
aerial and fluviatile deposition rather than to lakes. Bozeman fm. here is
chiefly Mio., but in some parts of region strata of Olig. (White River) age have
been identified.

Brad formation (restricted). (In Canyon group.)

Pennsylvanian : Central and central northern Texas.

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24-31, 35). Brad
fm., 225 ft. thick to N., about 200 ft. thick to S. Underlies Hog Creek sh.
memb. of Caddo Creek fm. and overlies Adams Branch Is. memb. of Graford
fm. In Colorado River Valley divided into (descending): Ranger Is. memb..
10 to 50 ft.; Placid sh., 30 to 50 ft.; Clear Creek Is. 10 to 25 ft.; and Cedar
ton sh. and ss., 20 to 80 ft. In Brazos River Valley divided into (descending)
Ranger Is. memb. and Seaman Ranch sh. memb. Named for Brad, Palo Pinto
Co., Brazos River region.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, pp. 104, 112), dehned Brad fm. of
Colorado River Valley as consisting of Ranger Is. memb. (above) and Placid sh.
memb. (below), and transferred to underlying Graford fm. the Clear Creek Is.
and older members originally included in Brad fm. He stated that in Wise
Co. the Adams Branch Is. is absent and that the shales and sss. from Devils
Den Is. up to Ranger Is. have been named TTaimaer beds.

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501, pp. 197+), divided
Brad far. of McCulloch Co., Colorado River region, into the following members
(descending), Ranger Is., Placid sh., Clear Creek Is., and Cedarton sh., and stated
(p. 205) : Clear Creek Is. is also known as Merriman Is. They drew base of Brad
fm. at top of Adams Branch Is. memb. of Graford fm.

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534, pp. 47-55).
Brad fm. was named by Plummer and Moore and made to include the strata
from top of Is. capping the escarpment W. of Graford (here called Merriman Is.
memb. of Graford fm., but previously misidentified as the older Adams Branch
Is.) up to top of Ranger Is. Type loc. is the outcrop N. of Brad, Palo Pinto Co.
The Brad of Palo Pinto Co. is divided into 2 members, Ranger Is. (45 ft. thick)
above and Seaman Ranch beds (135 ft. thick) below.

The definition of Brad fm. that has recently been adopted by U. S. Geol.
Survey (based upon rept of Wallace Lee soon to be published by Tex.
Geol. Surv.) draws line btw. Brad fm. and underlying Graford fm. in
midst of Placid sh. memb. of Plummer and Moore, the upper or shaly
part of their Placid sh. being included in Brad fm. and the lower or Is.-
bearing part being included in Graford fm.

tBraddyville limestone. (In Shawnee formation.)

Pennsylvanian: Southwestern Iowa and northwestern Missouri.

G. L. Smith, 1909 (Iowa Geol. Surv. vol. 19, pp. 617, 618, 623, 629, 632). BratMy-
riHe Iss'—Lss. and shales, 50 ft. thick, forming basal part of Atchison shales.
Underlies City Bluffs [Scranton] shales and overlies Forbes [Deer Creek] Is.
Included in Missouri stage.

Includes Topeka Is. and Calhoun sh., according to R. C. Moore, 1936 (Kans.
Geol. Surv. Bull. 22, pp. 191, 195).

Named for exposures at Braddyville, Page Co., lowa.

'(Bradford schist.
Ordovician: Northeastern Vermont (Orange County).
C. H. Richardson, 1898 (Am. Ass. Adv. Sei. Proc., vol. 47, pp. 295-296). Bradford

scMst.—The noncalc. memb. of Calciferous mica schist. Named for Bradford, Vt.
[Mount Cube quad.], where it predominates. The calc. memb. Is here named

WasMwytow fs-.
C. H. Richardson, 1902 (3d Rept. Vt. State Geol., 1901-02, p. 81). Bradford soMsf.—

Contains lower Trenton fossils. Was originally a ss., which is now représente
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by terranes of granular and micaceous qtzite and a foiiated mica schist. Overlies
black si. of Ord. age. The Washington Is. is intimately interstratihed with
Bradford schist.

C. H. Richardson, 1906 (5th Rept. Vt. State Geol, pp. 90, 115, footnote). Bradford
schist includes all of the non-calc. members of old "Calciferous Mica Schist."
It therefore embraces the qtzite, staurolitic, actinolitic, amphibolitic, ottrelitic,
graphitic, and garnetiferous phases lying btw. 2 large narrow belts of si. and sh.,
one on E. near Conn. River, the other on W. passing through Newport and Mont-
pelier to Barnard. [U. S. Geol. Survey has adopted VersMre scMst as substitute
for Bradford scMst (preoccupied). Wa$M%d<wi Is. (preoccupied) is replaced by
Waits Riner !s.

C. H. Richardson, 1924 (14th Rept. Vt. State Geol.). Bradford seMsts, in Bradford

Twp, overlie Waits River Is. and are therefore younger than the phyllites here
named Ztmdol” phylMte.

See also Uers7tire scTti'al

Bradford oil sand group.

Drillers' term, long in use, for a series of Upper Dev. sands, of probable
Chemung age, in NW. Pa. Lies higher than Elk sand. The principal
sands have been called (descending) Bradford First sand, Bradford
Second sand, and Bradford Third sand. Intervening sands are Sugar
Run sand, Chipmunk sand, and Harrisburg Run sand.

Bradford division.
See 1912 entry under tBradfordiun.

Bradford group.
A term applied by C. Sehuchert and C. O. Dunbar (Textbook Geol., pt. 2,
pp. 199, 203, 204, 1933) to the post-Chemung Dev. deposits in N. Y.,
which are stated to be "much like the Chemung, being separated only
by certain differences in its faunas." The term is used by them as
synonymous with .Bradfordicwt, the name used on p. 197.

“Bradfordian.

Devonian or Carboniferous: Southwestern New York and northwestern
Pennsylvania.

G. H. Girty, 1904 (Sci., n. s., vol. 19, p. 24). Bradfordian.—The series of rocks and
faunas in SW. N. Y. which overlie true Chemung, inclusive of sub-Olean cgl.,
recently assigned by Prof. J. M. Clarke to Carbf., really lic below Carbf. system
as at present recognized in this country, just as they lie above the Chemung beds,
the recognized top of Dev. This series, having approx, thickness of 500 ft.,
represents an interval not provided for in geological time scale, and for it the
term Bradfordian is proposed. This term, which will rank with Seneean,
Chautauquan, etc., includes Cattaraugus, Oswayo, and Knapp beds of N. Y. section,
which may provisionally be accepted as its subdivisions. The Bradfordian faunas
are equally distinct from those of Chemung group and from those of Waverly
group. Contain to some extent an intermingling of Carbf. and Dev. species, and
are in fact transitional btw. those of the two eras. Whether Dev. or Carbf. is
question reserved for further study.

In 1903 (N. Y. State Mus. Hdb. 19) J. M. Clarke assigned Knapp, Oswayo,
and Cattaraugus fms. to Carbf. The same year L. C. Glenn (N. Y. State
Mus. Bull. 69, pp. 967-989) assigned Knapp and Oswayo to Carbf. and
assigned Cattaraugus to Dev. In 1910 C. Butts (U. S. G. S. Warren
folio) assigned all to "Devono-Carboniferous." In 1911 E. O. Ulrich
(Geol. Soe. Am. Bull.,, vol. 22) assigned "Bradfordian," Bedford, Cleve-
land, and "late Catskill" to his Waverlyan system, and stated that "Brad-
fordian" is of Kinderhook age.

G. H. Girty, 1912 (U. S. G. 8. P. P. 71, p. 421). In NW. Pa. I have discriminated
a group of rocks btw. Berea ("Corry") ss. and top of typical Chemung under
name "BradfortMan." In Ohio I am tentatively assigning to this group Bedford
sh., Cleveland sh., and Chagrin ("Brie") sh., or at least upper portion of Chagrin
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sh., from which our fossil faunas arc obtained. Because "Bradfordian" faunas
were very different from Waverly faunas (inclusive of Berea ss. but exclusive
of Bedford sh.) 1 originally assigned "Bradfordian" without hesitation to Dev.
After comparing "Bradfordian" faunas with typical Chemung, however, I find
there exists a difference, almost equally marked, and feel somewhat doubtful
whether the "Bradfordian" would not better be placed in Carbf. In northern
Ohio the most convenient horizon at which to draw base of Carbf. would doubt-
less be immediately below Berea ss. If Bedford sh. is included in Carbf., so must
also be the Cleveland. A more or less conspicuous change of fauna occurs in pass-
ing from the Chagrin into the Bedford.

G. H. Girty, 1912 (N. Y. Acad. Sei. Annals, vol. 22, pp. 295-319), assigned Bedford
fauna to Dev.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 87 and chart). Bradford div.
assigned to Miss. Includes Knapp, Oswayo, and Cattaraugus fms.

G. H. Girty, 1915 (Wash. Acad. Sei. Proc., vol. 8, p. 7). Bradfordian correlates with
Pocono and part of Catskill and in western Pa. with the Riceville and considerable
thickness of underlying beds.

W. A. VerWiebe, 1917 (Am. Jour. Sei., 4th, vol. 44, pp. 35-47), correlated Knapp,
Oswayo, and Cattaraugus fms. with Bedford sh. and assigned all to Dev. But
G. H. Chadwick, 1923 (Geol. Soc. Am. Bull,, vol. 34, p. 69), excluded Cleveland
and Bedford from Bradfordian and assigned them to overlying "Waverlyan," while
he assigned Bradfordian to Upper Dev.

C. Schuchert (1924 Textbook geol.) assigned Bradfordian to Dev., as did G. H. Chad-
wick in 1924 (N. Y. State Mus. Bull. 251, p. 157), and 1925 (Geol. Soc. Am.
Bull,, vol. 36, p. 463). In latter publication Chadwick restricted ”~Bradfordian to
beds beneath Olmsted sh. memb. of Cleveland sh. of Ohio and base of his Le Boeuf
ss. of Erie Co., Pa., and in his 1923, 1924, and 1925 repts he drew its base at base

W. Goldring, 1931 (N. Y. State Mus. Hdb. 19, p. 190). Knapp, Oswayo, and Cat-
taraugus included in Bradfordian series and all assigned to Miss.

K. E. Caster, Feb. 28, 1933 (Geol. Soc. Am. Bull., vol. 44, pt. 1, pp. 202-203). Brad-
fordian series is divided into (descending) Knapp fm. (revised Cussewago group),
Riceville fm. restricted (Oswayo sh. memb.), and Cattaraugus fm. Base of Miss,
is drawn at top of Oswayo memb. Thus "Bradfordian series" is misleading term.
Includes both Miss, and Dev.

G. H. Chadwick, Oct. 1933 (Pan-Am. Geol., vol. 60, p. 197). Considering Bradfordian
as presumably a unit, I assigned it all to Dev., with prediction of an uncon. at
top, but recently K. E. Caster's careful faunal analyses and collecting have led
him to divide Riceville sh., putting Early Carbf. basal uncon. within it Thus, by
exclusion of Cussewago (Knapp), the "Bradfordian" becomes invalidated, a for-
tunate circumstance since it was so readily confused with Bradford oil sands of
greater age, and name Conewanpan epoc” now naturally replaces it for closing
division of Dev.

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 54, etc.). Bradfordian seria#
must go. For Dev. portion the name Conewango serie# is appropriate. The original
"Conewango fm." of Butts precisely covers Dev. part of former Bradfordian system,
and now, on demise of the latter, should be elevated to series rank.

G. H. Chadwick, 1935 (Geol. Soc. Am. Bull,, vol. 46, No. 2, p. 334). Girty's Brad-
fordian included all these disputed beds from base of the Conewango to top of the
Knapp. [On p. 338 he stated:] Conewango group, which with probably the over-
lying Cussewago (including perhaps also the false "Berea" of Pa.), constitutes
closing epoch (Bradfordian) of Upper Dev. [On p. 351 is following:] Standing
out with marked faunal individuality are 3 Upper Dev. epochs: Senecan, Chautau-
quan, and Bradfordian. [On p. 352:] The Bradfordian embraces the Conewango,
with its various component members awaiting more refined held tracing, and
probably the Cussewago (Knapp and so forth).

This term was never adopted by U. S. Geol. Survey. The age of the fms.
included under it is still unsettled. They are all, including Bedford,
Cleveland, Conewango, and Knapp, now classified by U. S. G. S. as
Dero%i%% or (7ar&o%ffero%s.

Bradley sand.

A subsurface sand in Pennington sh. of eastern Ky., supposed to be same as
Maxton sand.
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Bradore formation.
Lower Cambrian: Labrador and Newfoundland.
C. Schuehert and C. O. Dunbar, 1934 (Geoi. Soc. Am. Mem. 1, pp. 18, 21).
Bradshaw granite.
Pre-Cambrian: Central Arizona (Bradshaw Mountains).
T. A. Jaggar, Jr., and C. Falsche, 1905 (U. S. G. 8. Bradshaw Mtns folio, No. 126).
A coarse plutonic rock, which in places has a gneissic structure and in places
a coarse granular structure. Frequently shows zones where the rock becomes
highly schistose and would more properly be called a mica gneiss. Normal type is

coarse biotite granite with rare green hornblende. Intrudes Yavapai schist,
Algonkian. In places merges into Crooks complex.

Named for mtns in which it is so well displayed.

Bradshaw limestone. (In Bluefield formation.)

Mississippian : Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp- 299, 397). Bredts/taw Is—Shaly, siliceous, calc, bed, 6 to 3 ft. thick. Marine
fossils. Underlies Bradshaw ss. and overlies Bradshaw sh., all members of Blue-
field group !I'm I Named for association with Bradshaw ss., although not noted
at type loc. of the ss. Is well exposed in Talcott dist., Summers Co., in bluff S.
of Greenbrier River, just W. of Stony Creek and 0.3 mi. SW. of Bargers Springs.

Bradshaw sandstone. (In Bluefield formation.)

Mississippian: Southeastern West Virginia and southwestern Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 299, 394). BradsAuw ss.—Greenish gray, shaly or massive, medium-grained,
15 to 50 ft. thick. Underlies Lower Bertha sh. and overlies Bradshaw Is., all
members of Blueheld group [fm.]. Type loc. in vicinity of Indian Mills and along
Bradshaw Creek, there being a cliff on the road which ascends the mtn immediately
N. of Indian Mills and the mouth of Bradshaw Creek, Summers Co. Also observed
in Mercer and Monroe Counties, W. Va., and in Tazewell Co., Va.

Bradshaw shale. (In Bluelield formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp- 299, 398). BradsAaw sA.—Usually red and variegated, but sometimes green
and sandy, 30 to 55 ft. thick, marine and plant fossils. Underlies Bradshaw Is.,
where present, or Bradshaw ss., and overlies Indian Mills ss., all members of
Bluefield group [fm.]. Type loc. on mtn road immediately N. of Indian Mills,
Summers Co. Also observed in Mercer and Monroe Counties and in Tazewell
Co., Va.

Braeburn limestone.
Carboniferous (?) : Yukon Territory and British Columbia.
D. D. Cairnes, 1910 (Canada Geol. Surv. Mem. 5, p. 28).

Biagdon formation.

Mississippian: Northwestern California (Klamath Mountains region).

0. H. Hershey, 1901 (Am. Geol, vol. 27, pp. 236, 238). Upper slates or Rropdom
fm.—The latest of the fms..included in "Auriferous Slate series." Consists of
2,000 ft. of alternating thin-bedded slates and thick-bedded blue qtzites; no Is.
Similar to Mariposa slates. Tentatively assigned to Jurassic.

According to J. S. Diller (U. S. G. S. Redding folio, No. 138, 1906) the Bragdon fm.
is 2,900 to 6,000 ft. thick in Redding quad., it underlies Baird fm., uncon. overlies
Kennett fm., and is of Miss. age.

Named for exposures in Bragdon Gulch and vicinity of Bragdon, Weaver-
ville quad.

Brainard shaie. (In Maquoketa group.)
Upper Ordovician: Northeastern lowa, northwestern Illinois and western
Wisconsin.
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S. Calvin, 1906 (Iowa Geol. Surv. vol. 16, pp. 60, 97). Brainard s7*—Blue and
bluish gray shales, with some intimately associated Is. beds at top and bottom.
Thickness 120+ ft. Forms top fm. of Maquoketa stage [group]. Overlies Fort
Atkinson Is. of Maquoketa stage and is succeeded by Hopkinton Is. of Niagara age.

E. O. Ulrich, 1924 (Wis. Acad. Sei., Arts, and Lett., vol. 21, p. 71). Brainard sTt,
at Savannah, Ill., is uncon. overlain by Burroughs dol.

Named for exposures near Brainard, Fayette Co., lowa.

Brainerd quartz monzonite.
Tertiary (Eocene) : Central northern Colorado (Ward district, Boulder

County).

P. G. Worcester, 1921 (Colo. Geol. Surv. Bull. 21, p. 32). Brainerd gnarta? monzonite
porpTi-g/tg/—There are 2 large dikes of this rock on N. side of valley near mouth
of Brainerd tunnel, on Lefthand Creek about a mi. E. of Ward, and another dike
occurs farther N. in Tuscarora Gulch.

T. S. Lovering, 1935 (U. S. G. S. P. P. 178, p. 26), referred to Brainerd gaart#
moatfonite of Ward dist.

Braintree slate.
Middle Cambrian: Eastern Massachusetts (Boston Basin region).

N. S. Shaler, 1871 (Boston Soc. Nat. Hist. Proc., vol. 13, pp. 173-175). Braindree
series.—Probably not far from 1,000 ft. thick. Whole is fossiliferous, but it is
only in upper 100 ft. that well-preserved characteristic fossils are found. Is
composed of beds which were evidently at time of their formation very uniform
mud of a sea door tolerably remote from land, and although much changed by
metamorphic action it is easily perceived that the whole set of beds contain no
trace of shore deposits. [Mentions Braintree states, but does not say what rest
of "series" consists of.]

G. R. Mansfield, 1906 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 49, geol. ser.
vol. 8, No. 4, p. 100). Braintree states contain Middle Camb, fossils.

L. LaForge, 1909 (Sci., n. s., vol. 29, pp. 945-946). Braintree st. contains Middle
Camb, fauna. Overlies Weymouth fm. and is older than Roxbury cgl.

B. K. Emerson, 1917 (U.S.G.S. Bull. 597, pp. 38-39 and map). Braintree st—
Dark-gray to black carbonaceous slates and dark gray lydite with a few calc,
and epidotic layers and nodules. Appears to overlie Weymouth fm. conformably.
To N. is overlapped uncon. by Roxbury cgl. Thickness at least 1,000 ft. Named
for occurrence in Braintree.

Braintree argillite.
A name applied in some early repts to Braintree si.

Braliier shale. (In Portage group.)
Upper Devonian: Central Pennsylvania (Bedford, Blair, Huntingdon, and
Center Counties).

C. Butts, 1918 (Am. Jour. Sei., 4th, vol. 46, pp. 523, 531, 536). BraZZier s&—
Fine-grained, siliceous sh., in thick, even layers, revealing fissility on weathering;
largely wavy or dimpled laminae; some even and slaty; a few thin fine-grained
ss. layers. Thickness 1,350 to 1,800 ft. Is upper fm. of Portage group. Under-
lies Chemung fm. and overlies Harrell sh.

Named for railway station 6 mi. NE. of Everett, Bedford Co., which is
spelled Broker in official Ry Guide.

Branch Pond gneiss.
Pre-Cambrian: Central southern Maine (Waldo County).

E. H. Perkins and E. S. C. Smith, 1925 (Am. Jour. Sei., 5th, vol. 9, pp. 204-228).
Branch Pond gneiss.—Mixed gneisses, schists, and phyllites, the latter observed
especially in more NW. portions of fm. Named for fine exposures near Branch
Pond in West Palermo. In general the fm. is a dark bluish quartzitic gneiss.
At lower end of China Lake an area of staurolite schist is interbedded in fm.
The portion of Branch Pond fin. from Beaver Ridge E. becomes noticeably more
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biotitic, and hence has been mapped separately and called Bra?tc7* Pon(7 Motste
pneiss. Probably pre-Camb. Relations to Vassalboro ss. hidden.

On 1933 geol. map of Maine, by A. Keith, these rocks are mapped as pre-
Camb. sediments.

Branchtown clay-
Pliocene (?): Southeastern Pennsylvania.

H. C. Lewis, 1881 (Phila. Acad. Nat. Sei. Proc., vol. 32, pp. 258-272, 296-309).
-Bra%c&tow% c%ag/l—Found at high elevations at a few places in gneissic region.
Contains occasional boulders. Is probably nearly coeval with Bryn Mawr gravel,
judging from its contained boulders. In village of Branchtown [a suburb of
Philadelphia], on a plateau 250 ft. above river, there is a local deposit of this
brick clay. Thickness 2 to 3 ft. It rests on decomposed gneiss.

Brandon lignite.
Brandon residual formation.
Tertiary (Eocene) : Southwestern Vermont (northern part of Rutland
County).

E. Hitchcock, 1861 (Rept. Geol. Vt., vol. 1). The Bra%do% deposit is the type of
a tertiary fm. hitherto unrecognized as such, extending from Canada to Ala.
Probably belongs to pliocene.

H. C. Lewis, 1881 (Phila. Acad. Nat. Sei. Proc., vol. 32, pp. 282-291, 297). Braadoa
pernod is possibly Olig. The lignite at Brandon, Vt., lies in beds of plastic clay,
kaolin, and iron ore. Contains fossil plants.

W. B. Clark, 1891 (U.S.G.S. Bull 83, pp. 90-93). Under name Bmmdow fm.
are included the lignitic beds of Vt., Pa., and Ga., deposits whose taxonomy
has not yet been definitely determined, but which may provisionally be referred
to Eocene.

G. II. Perkins, 1910 (7th Rept. Vt. State Geol., pp. 43-55). Tertiary is exposed
in Brandon only, but without doubt is more widely distributed in Vt., but has
been deeply covered by Pleist.

E. W. Berry, 1919 (Am. Jour. Sei., 4th, vol. 47, pp. 211-216). Evidence is sufR-
ciently weighty to justify considering Bra%do% and its contained flora as
Eocene.

E. J. Foyles and C. II. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p.
288), assigned Brandon to Mio.

G. H. Perkins, 1931 (17th Rept. Vt. State Geol.,, pp. 7-27). Tertiary clays extend
from Colchester to Bennington ; include Brandon %rnite.

F. A. Burt, 1931 (17th Rept. Vt. State Geol., pp. 115-135). Brandon residual fm.—
Kaolin, ocher, sands, lignite, and iron ores, 0 to 175 ft. thick. Extends through
W. tier of counties from Colchester on N. to Mass, line on S. Lies in Vermont
Valley btw. Green Mtn Range on E. and Taconic Mtns on W. It is unfortunate
that Brandon has been used to denote both this entire fm. and also its lignite
memb. The rock materials included under Hitchcock's and Clark's term Brandon fm.
are kaolin, ocher, quartz sand, nodular and concretionary iron ores, manganese
ore, and lignite, all, with exception of the lignite and manganese ore, residual
products of rock decomposition. In endeavor to find a handle to apply to the
group which will not involve the error implied hy calling them a fm., writer
proposes compound word res%dna% fm., and will hereafter refer to them as
Bra?tdo% residMcd fm. The only place in State where all of members are known
to be present is in old lignite mining area E. of Brandon. The fm. is Tert.,
and its age has been established as Mio. by Lesquereux, Knowlton, and Perkins.

The hora is Eo. according to E. W. Berry.

Brandy Run sandstone. (In Chester group.)
Mississippian: Southwestern Indiana and northern Kentucky.

C. A. Malott, 1919 (Ind. Univ. Studies, vol. 6, No. 40, pp. 7-20). Broody Rim ss.—
Gray blue shales and sandy shales, overlain by a thin Is. This interval repre-
sents strat, position of a ss. which farther S. in Ind. becomes prominent and
reaches thicknesses of 30 to 50 ft. This ss. is well developed in region of
Marengo, on Brandy Run Creek, Ind. Thins S. of Ohio River and is absent
beyond Breckinridge and Meade Counties, Ky.
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E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, p. 515). Later investi-
gations, as yet unpublished, by Butts and Malott in southern Ind. and in Meade
and Breckenridge Counties, Ky., have shown that Malott's Brandy Run ss. is=
Sample ss.

Brandywine formation. (Of Columbia group.)
Pleistocene: Atlantic Coastal Plain from Delaware to Georgia.

W. B. Clark, 1915 (Am. Jour. Sei., 4th, vol. 40, pp. 499, 50G). The recognition
by U. S. Geol. Surv. and the various State Surveys in Atlantic border area of
the inappropriateness of the term La/ag/ettc as employed in Atlantic border
region has led to proposal by author of name Brandg/tciwe for the oldest of
the terrace fms. of that dist. This name has already been submitted to Board
of Geologic Names of U. S. Geol. Survey and adopted by it. The name Brandy
wine is proposed for this fm. because the deposits are extensively and typically
developed in vicinity of Brandywine, Prince George's Co., Md.  The terms
Appomattox and Lafapette as originally employed in Middle Atlantic Coastal
Plain embraced much more than it is proposed to include under the name
2b*a%tdpioi%e fm., the diagnosis of which is based on different physiographic con-
ceptions from those used by McGee and Darton. The Brandywine fm. covers
extensive area in southern Md. peninsula, reaching from E. bdy of D. C. to N.
line of St. Marys' Co., Md., with numerous outliers to N. and'to S. of these
lines. It attains max. width from NW. to SE. of nearly 40 mi. It extends
northward into Del. and Pa., and has been traced southward through Va.
into theCarolinas. Altitude of landward bdy reaches 400 ft. inoutliers in
W. part of D.C.; 486 ft. at Burtonville, Montgomery Co., Md. ;508 ft. at
Catonsville, 480 ft. at Loch Raven, Baltimore Co.; and 470 ft. at Woodlawn,
Cecil Co.  Each of these outliers is extensively eroded and isolated from main
body of the fm. farther seaward. The altitude of the fm. along the seaward
bdy in northern St. Mary's Co. is not over 200 ft., while farther northward in
Md. elevations of 240 ft. are found at Marriott Hill, Anne Arundel Co., and
300 ft. on Elk Neck, Cecil Co. The fm. is composed of gravel, sand, and loam.
Over considerable areas the gravel occurs in great abundance at the base.
Thickness of fm. 10 to 30 ft., the thickness for most part increasing from
the landward toward the seaward margin of the fm. Exceptional thicknesses
of over 50 ft. have been found. No determinable fossils have been found in
type area. The fm. uncon. overlies all older Coastal Plain fims. of Tert, and
Cret. age, and at a few places rests on crystalline rocks. Throughout much of
region it is separated from next younger (Sunderland) fm. by a clearly marked
escarpment and uncon. Brandywine, Prince George's Co., Md., is located on the
slightly eroded surface of the old Brandywine terrace not far from center of
largest tract still preserved intact. Max. thickness of fm. is in general area
in which Brandywine is situated. The adjacent ravines to E. and W. of
Brandywine cut through the fm. Most authors have referred these deposits to
Plio., but author questions whether they may not with equal propriety be
referred to early Pleist.

. Bascom, 1920 (U. S. G. S. Elkton-Wilmington folio, No. 211, p. 12), and 1921
(Jour. Geol., vol. 29, pp. 540-559). The fm. includes sand and
marl of twolevels and of different ages. The earZp Brawdpiowte consists of

about 50 ft. of sand and gravel lying at altitudes of200 to 400 ft., and is

believedto be of Pleist. or late Tert. age. The Zate BrawdpwZwe consists of
about | footof sand and gravellying at altitudes of390 to 500 ft., and is
thought to be a terrestrial deposit of Pleist. streams.

F. Bascom, 1924 (U. S. G. S. P. P. 132H, pp. 117-119). The eorZp Braytdpwme
praveZs are found in Elkton-Wilmington dist, at altitude of 380 ft., capping
Egg Hill and other outstanding hills on W. border of Elkton quad. The Zate
BraittZpiewte praveZs lie at altitudes of 220 ft. or more. The deposit at the type
loc. in Md. is the low-level (200 to 300 ft.) or late Brandywine, presumably
of Pleist. age. The high-level gravels (390 to 480 ft.) are presumably of Plio.
age? Such a time interval btw. the early and late gravels as is now recognized
has made it infeasible to treat the deposits as a unit. It is therefore proposed
to restrict t"e te"m Brawdpwme fm. to the late or lower-level deposits of the
type loc., and to reinstate the old term Brpw Jfaior praveZ for the early or
high-level deposits of Pa., Del., and Md. (Cecil Co.).

o3
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C. W. Cooke, 1931 (Wash. Acad. Sei. Jour., vol. 21, pp. 503-513), sug-
gested that Brandywine fm. be restricted to the 270-foot level, but there
is not unanimity of opinion in regard to this matter. The terrace fms.
of Columbia group (including the Brandywine) now recognized by Cooke
across the Atlantic Coastal Hain from Del. to southern Ga. and probably
into Fla., are enumerated herein under ColwmMu yrowp.

Brandywine granite.
Commercial term for a quartz diorite quarried in Elkton and Wilmington
quads., Md.-Del.

Branford granite gneiss.

Pre-Cambrian: Central southern Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 114, 146, and
map). praatte _ Medium grained granite, with banded struc-
ture, consisting very largely of white feldspar. In the feldspars are embedded
small round quartz grains having a slightly brownish tint, and biotite is present
in about equai amount. Small reddish garnets commonly present. Covers large
part of Branford Twp. Probably igneous and pre-Camb.

H. E. Gregory and H. H. Robinson, 1907 (Conn. Geol. and Nat. Hist. Surv. Bull. 7,

Branford granite.
A facies of Branford granite gneiss. See under LiyM House granite.

Brannon cherty member (of Flanagan limestone).

Middle Ordovician: North-central Kentucky.

A. M. Miller, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, p. 324). Brantton hed.
Siliceous Is., 15 ft. thick, which weathers to chert. Is weathered phase of lower
part of Flanagan chert of Campbell; upper part is bouldery. Extends S. of
Kentucky River. Overiies Bigby fm. and underlies Woodburn bed of Flanagan
memb. of Lexington.

Adopted by U. S. Geol. Survey as BrtMMtow ckerty menth. o/ Fknwpaw Is.

Named for exposures at Brannon Station, Jessamine Co.

Brannon limestone member. (In Millsap Lake formation.)
Pennsylvanian: North-central Texas (Parker County).
E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, pp. 106, 107), from ms. of rept, by

G. Scott and .I. M. Armstrong, on geol. of Parker Co. (See 1933 entry under
JHHsap LaAe fm.) Type loc. not stated.

This name appears to have been replaced by Brannon Bridge As. in 1936.

Brannon Bridge limestone. (In Millsap Lake formation.)

Pennsylvanian: Central northern Texas (Brazos River region).

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534, p. 16).
Brannon Bridge iss.—Top bods of Lazy Bend memb. of Millsap Lake fm. as
defined by G. Scott and J. M. Armstrong (unpublished ms., on Parker Co).
Consists of 3 prominent Iss. separated by 10-ft. breaks of sh. and some sand.
Outcrop in vicinity of Brannon Bridge on the Brazos, about 6 mi. S.-SW. of
Millsap, Parker Co. The upper 2 iss. have been mapped across SE. corner of
Palo Pinto Co. [This name appears to replace the preoccupied name Brannon, is.,
used by Scott and Armstrong in 1933, as listed by Seilards under .MIHsap LaAe fm.]

Brassfield limestone.
Silurian (early) : Central Kentucky, southern Tennessee, southwestern
Ohio, southern Indiana, southwestern Illinois, and central northern Ar-
kansas.

A. F. Foerste, 1905 (Ky. Geol. Surv. Buil. 6, p. 145) and 1906 (Ky. Geol. Surv. Buil.
7, pp. 10, 27). Brass/ieM Is.—Fossiliferous Is., 13 to 19 ft. thick, usually consisting
in lower part of several rather thick and massive layers, and in upper part of
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more numerous thinner bedded layers; toward top thin layers of clay are often
interbedded. Called CMmtoa Is. in earlier repts. Overlies Ord. and underlies Indian
Fields fm., basal fm. of Sil. in Ky.

Has generally been considered to be of Albion age (pre-Clinton), altho W.
Stout and R. E. Lamborn (Ohio Geol. Surv., 4th ser., Bull. 28, chart opp.
p. 358, 1924) correlated it with Wolcott Is. memb. of Clinton fm., and
W. Stout (personal communication Feb. 7, 1930) still adhered to this
correlation. See also C. Schuchert, Geol. Soc. Am. Bull., vol. 25, p. 278,
1914. In SW. Ohio it underlies Dayton Is. In Ind. it discon, underlies
Osgood fm. In central northern Ark. it underlies St. Clair Is. and over-
lies Cason sh.

A. F. Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 184-185). In Ind. and Ohio
the Brassfield overlies Centerville fm. (earliest Sil. and supposed equiv. of Edge-
wood fm. of SW. Ill. and adjacent Mo.). [See under OewtervtRe is., 1931 entry.]

Foerste ampliHed his description in Denison Univ. Bull., Sei. Lab. Jour.,
vol. 30, 1935, pp. 123-127, and stated that type exposure is along Louis-
ville & Atlantic R. R. btw. Brassheld and Panola, Madison Co., Ky., where
it is 21 ft. thick; is 40 to 50 ft. thick in Adams and Highland Counties,
Ohio ; 22 ft. at Lewisburg, Ohio ; 14 ft. at Elkhorn Falls, 4 mi. S. of Rich-
mond, Ind.; in northern Tenn. 3 ft. thick E. of Bledsoe and 33 ft. btw.
Franklin and Centerville. He gave further details on pp. 145-149.

See also under Begaat oet7, Beavertown mart, and Dayton

Brasstown schist.
Lower Cambrian: Western North Carolina, eastern Tennessee, and central

northern Georgia.

A. Keith, 1907 (U.S.G.S. Nantahala folio, No. 143, p. 4). Brasstoww sc7ust.—
Greater part consists of banded ottrelite schist, at base of which is a variable
thickness of banded si. with little or no ottrelite. This lower memb. is most
developed S. of Valley River, and relation of the two members to each other are
well seen btw. Brasstown and Hayesville. A few mi. N. of Brasstown the ottrelite-
bearing rocks are much less conspicuous and banded slates occupy a large area.
The strata are there less folded and metamorphism is less. On N. side of Valley
River Basin practically all of fm. contains ottrelite. Eastward toward Nantahala
River the ottrelite diminishes, and disappears in neighborhood of Nantahala. All
schists and slates of the fm. are dark colored and vary from dark blue or bluish
black to dark gray. They are nearly always marked by fine banding of light gray
and dark colors. The light-gray layers are slightly siliceous and occasionally
grade through sandy si. into seams of light-gray ss. Thickness estimated at 1,200
to 1,500 ft. Underlies Valleytown fm. and overlies Tusquitee qtzite.

Named for exposures on Brasstown Creek, Clay Co., N. C.

Brattleboro phyllite.

Ordovician: Southeastern Vermont (Windham County).

C. H. Richardson, 1929 (16th Rept. Vt. State Geol., p. 232). BruttieSoro p7tyiMte.—
Includes all phyllites that Bank Cavendish schist and Reading gneiss on E. of
Reading, Cavendish, Baltimore, and Chester. Its home is in Springfield, Rocking-
ham, Putney, Brattleboro, Guilford, and Vernon, and southward into Mass. Is
youngest fm. in SE. Vt. Assigned to Ord. Named because Brattleboro Twp is
practically all covered with a Bne-grained graphitic phyllite schist. Brattleboro
phyllite and the older Randolph phyllite are interstratified with Waits River Is.

C. H. Richardson, 1931 (17th Rept. Vt. State Geol., pp. 192-211). BratHehoro p7tyi-
Mte may be time equiv. of Randolph phyllite. Belongs to Memphremagog group.

Bratton shale. (In Bluestone formation.)

Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 294, 318). Bratton s7t—Sandy sh., red in places, greenish brown in
other places; 25 to 35 ft. thick. Underlies Bratton ss. and overlies Upper Belcher
ss. (all members of Bluestone group [fm.]). Type loc. same as Bratton ss.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 255

Bratton sandstone. (In Bluestone formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 293, 317). Bratton, sa.Green, Baggy, or massive, tine-grained ss., 5 to 20 ft.
thick. Underlies Hunt sh. and overlies Bratton sh. (all members of Bluestone group
[fm.]). Type loc. near extreme head of Bratton Branch of Brush Creek, in Mer-
cer Co.

Brave Boat Harbor biotite granite.
Carboniferous (?) : Southwestern Maine (York County).

A. Wandke, 1922 (Am. Jour. Sei., 5th, vol. 4, pp. 148, 149, 154). Much more sheared
than the other nearby intrusives. Doubtfully classified as Carbf. Highly cata-
clastic. Occurs on NE. side of Brave Boat Harbor, Kittery Twp, York Co.

Braxton formation.
Pennsylvanian : Northern West Virginia.

J. A. Taff and A. H. Brooks, 1896 (U.S.G.S. Buckhannon folio, No. 34). Braadon
fm.—Chiefly red clay sh. with some green and yellow shales interbedded with
friable brown ss.; some ss. beds are compact and 30 to 40 ft. thick. The shales
locally become calc, and grade into impure Is. Max. thickness in this quad. 750
ft., but top has been eroded away. Is surface rock over greater part of Braxton
Co. Overlies Upshur ss.

Corresponds to upper part of Conemaugli fm. and Monongahela fm.

Brayman shale.

Ordovician (?) : Eastern New York (Schoharie and Albany Counties).

A. W. Grabau, 1906 (N. Y. State Mus. Bull. 92, p. 101). Braymaw shales.—Pyritif-
erous sh., olive or grayish clay sh., often alternating with bluish beds and weather-
ing to lighter color. Thickness 27 to probably 40 ft. Is of distinctive character
and local development, and demands separate name as a local memb. of Salina
series, whose exact equivalence in complete Salina series of central N. Y. is doubt-
ful. Called Clinton shales, pyritiferous shales, Salina shales, etc., in the literature.
No fossils. Probably approx. Rosendale cement bed. Is uncon. overlain by
Cobleskill Is. and rests on a ss. that may be Binnewater ss. Named for Brayman-
ville, Cobleskill Co.

J. M. Clarke, 1911 (N. Y. State Mus. Bull. 149, p. 12). During investigation of Frank-
fort sh. in Cobleskill region, evidence was obtained showing that Brayman sh.,
which formerly was referred to the Clinton and later correlated with the Salina,
is most probably of Lower Siluric [Ord.] age.

In 1911 (Geol. Soc. Am. Bull, vol. 22, pl. 27) E. O. Ulrich assigned the Brayman
to Ord. and correlated it with Frankfort sh.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, pp. 52-53). Age of Brayman sh.
not definitely determined. Absence of lower members of the Salina in section where
it occurs, and apparent hiatus btw. the Brayman and the Cobleskill, make it impera-
tive, if the Brayman belongs to Salina series, to correlate it with the Camillus.
On other hand, since basal Brayman is intimately connected with underlying shales
without any apparent break, it is highly probable the Brayman constitutes upper-
most memb. of Lower Siluric [Ord.] system.

R. Huedemann, 1912 (N. Y. State Mus. Bull. 162) and 1930 (N. Y. State Mus. Bull.
285, p. 40), assigned Brayman sh. to Ord., but in 1929 (Geol. Soc. Am. Bull., vol.
40, p. 412) he assigned it to Sil.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 318, 342). Braynron sh. prob-
ably represents a residual soil of the Ord., according to Ruedemann (1912 and
1930) and Ulrich. [But she placed it opposite Salina, and in N. Y. State Mus. Bull.
303, 1935, she assigned it to Sil.]

Brazean formation.
Cretaceous (?) : Alberta.
G. S. Malloch, 1911 (Canada Geol. Surv. Mem. 9, p. 37). [Assigned to Triassic.]
W. Malcolm, 1913 (Canada Geol. Surv. Mem. 29, p. 45), assigned this fm. to Cret.,
and J. A. Allan and R. L. Rutherford, 1934 (Alberta Research Council Rept. No.
30, p. 34) assigned it to Tert.

151627°—38——17
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Brazer limestone.
Mississippian (upper and middle) : Northeastern Utah, eastern and south-

central Idaho, and southwestern Wyoming.

G. B. Richardson, 1913 (Am. Jour. Sei., 4th, vol. 36, pp. 407, 413). Braaer Is.—
Massive to thin-bedded light-gray siliceous Is. and ss., 800 to 1,400 ft. thick, in
northern Utah. Underlies Wells fm. and overlies Madison Is.

Named for exposures in Brazer Canyon, Rich Co., NE. Utah.

Brazil formation.

Pennsylvanian: Southwestern Indiana.

M. L. Fuller and G. II. Ashley, 1902 (U. S. G. S. Ditney folio, No. 84). Braai! fw.—
Alternating shales and thin sss., with an occasional thin Is. and several coal beds ;
300 ft. thick ; massive ss. near top and near base. Extends from top of Mansfield
ss. to base of Petersburg coal (basal memb. of Petersburg fm.). [Includes strata
of Pottsville and Allegheny age.]

E. R. Cumings, 1922 (Hdb. Ind. Geol., pt. 4, Sep. Pub. 21, p. 525). Brazil fm. of Fuller
and Ashley corresponds to nothing significant in Coal Measures stratigraphy, over-
lapping from the Pottsville into the Allegheny, and includes beds unknown in
vicinity of Brazil. Either the name should be abandoned, or it should be restricted
to limits consonant with strat, requirements, and in keeping with the rocks
exhibited at Brazil. Writer prefers latter procedure, and has accordingly amended
the name Braai! /w. to include only the Brazil block coal intervals and the Minshall
coals up to the marked discon, above coal No. 2. The Mansfield and Brazil as
emended constitute the Pottsville of Ind. Is discon, overlain by Staunton fm.

W. N. Logan, 1926 (Ind. Dept. Cons., Div. Geol. Pub. 55, pp. 477-478), divided the
Penn, rocks of Putnam Co., Ind., into Braai! (AUe"be") and Jfa"s/IeM (Po"‘tsrilie).
On other pp. of this rept he classified the Penn, rocks as poat-Allep”eftg/, AHe"heMg/,
and Pottsrille.

W. N. Logan, 1929 (Ind. Dept. Cons. 11th Ann. Rept., pp. 30-34). Pottsville div.
of W. and SW. Ind. divided into (descending) : (1) Braai! proap (80 ft. thick,
including coal No. 2 at top and Lower Block coal at base) and (2) Jfa"s/IeM proap
(100 to 400 ft. thick, resting uncon. on Miss.). Brazil group underlies Staunton
group, lowest group of Allegheny div. [This classification was followed by M. A.
Harrell, 1935 (Ind. Dept. Cons. Pub. No. 133).]

Named for Brazil, Clay Co.

Brazil limestone.

Pennsylvanian: Central western Indiana.

F. C. Greene, 1911 (Ind. Acad. Sei. Proc, for 1910, pp. 169-171). Braai! Is—Dark-
colored bituminous stone, having irregular fracture, exposed just below surface at
Brazil; 7 to 17 ft. thick. Probably to be correlated with Fort Scott Is. of Kans.,
since it contains similar fauna.

Preoccupied. Included in Brazil fm.
Named for Brazil, Clay Co.

Brazil Branch breccia.

Cretaceous: Central northern Arkansas (Perry County).

C. Croneis and M. Billings, 1929 (Jour. Geol., vol. 37, pp. 543, 554) and 1930 (Ark.
Geol. Surv. Bull. 3, pp. 158-160). The rock here described as Braai! Branch breccia
crops out in W% of SE% of sec. 29, T. 4 N, R. 17 W,, about 3 mi. S. by W. of
Perryville, in valley of Brazil Branch (a perennial tributary of Fourche la Fave
River), on land owned by J. R. Myers. Consists chiefly of angular fragments of
black sh. set in a gray to black groundmass containing crystals of biotite. Less
common fragments are ouachitite, nephelite-aegirite syenite, and shonkinite. Prob-
ably middle Cret.

fBrazos series.
Late Permian and Triassic: Texas, Oklahoma, southern Kansas, and eastern

New Mexico.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 100-103). Braaos series.—
All rocks of Tex., Okla., Kans., and eastern N. Mex. btw. top of conformable Coleman
div. [now known to be approx, same as Wichita] of Permo-Carbf. beds below and
base of uncon. Cret. above. Consists of red clays, sss., occasional impure Is., some
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cgl., and great beds of gyp. [Also called "Red Beds" and "Permo-Triassic Red
Beds."] Includes Wichita [then supposed to be older than Coleman diy.], Clear
Fork, Double Mtn, and Dockum fms.

Named for Brazos River, central northern Tex.

tBrazos sandstone.

Pennsylvanian: Central northern Texas.

F. B. Plummer, 1919 (A. A. P. G. Bull, vol 3, p. 138). Strawn div. overlies Millsap
div., and is divided into (descending) Gordon, Mineral Wells sss., Braaos ss., etc.
[Subdivisions not described.]

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25, 31; Univ. Tex.
Bull. 2132, p. 76 and charts). [See 1922 entry under Bravos Bluer epl. memb.]

Same as Bravos Riper cyl. memb. of Garwer fm., of Strawn group.

Brazos River conglomerate member (of Garner formation).
Pennsylvanian: Central northern Texas.

F. B. Plummer, 1919. [See Braaos ss.]

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25, 31; Univ. Tex.
Bull. 2132, pp. 75, 76, and charts). Brunos Bluer ss. end cpl. memb. of Jflnerul
Wells fm.—The lowest of the thick sss. which are most prominent feature of
Mineral Wells fm. Occurs about 300 ft. above base of that fm. Is a very promi-
nent ledge of massive, coarse-grained ss. that produces a striking escarpment.
In places contains lenticular masses of cgl. Thickness 25 to 50 ft. Underlies East
Mtn sh. memb. and overlies Mingus sh. memb. ; all included in Mineral Wells fm.
Named for widely distributed exposures along Brazos River, especially the high
cliff at Inspiration Point, 8 mi. due S. of Mineral Wells.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 106, 108). G. Scott and J. M.
Armstrong (unpublished rept on geol. of Parker Co.) restrict JUaoral Wells fm.
to beds above Bravos ss. amd cp(. and introduce Gamer fm. for lower part of
original Mineral Wells fm., extending from top of Brazos ss. and cgl. down to
base of Thurber coal.

The name Brunos being preoccupied, the U. S. Geol. Survey designates this
memb., which is chiefly cgl., as Broaos River cy(. memb. of Garner fm.
F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534, pp.
23+), call this memb. Brasos River sg. They state that, as pointed out
by H. X. Bay (Univ. Tex. Bull. 3201, 1933, pp. 165-166), it is in part at
least of fluviatile origin and that it grades to W. into beach and marine
deposits.

Breakwater quartzite.

Pre-Cambrian (upper Huronian): Northeastern Wisconsin (Florence
district).

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184, p. 4). Brealcaufcr
Otaite, named for its location near Breakwater Falls on Pine River, Florence Co.,
is tentatively assigned to Goodrich epoch [being correlated with Goodrich qtzite
of Marquette dist.].

Breathitt formation. (In Pottsville group.)
Pennsylvanian: Southeastern Kentucky.

M. R. Campbell, 1898 (U. S. G. S. London folio, No. 47). Breathitt fm.—Sandy sh.
and coarse ferruginous ss. with occasional coal seams, the Pittsburg (Ky.) coal
lying at base. Thickness 550 ft. Overlies Corbin cgl. lentil of Lee fm. and in-
cludes all post-Lee Penn, rocks. Named for Breathitt Co., where it is present in
great force. [As defined included rocks of Pottsville dge only, the Allegheny fm.
not being present in this part of Ky.]

A. M. Miller, 1910 (Ky. Geol. Surv. Bull. 12). Crandall, like Mr. Campbell, made
no attempt to define upper limits of any fm. which has as its base a contact with
the Conglomerate Series. Crandall in his rept on Whitely Co. enumerated 9 coal
seams in the Measures above the Cgl. Whether all of these will be finally in-
cluded iu the Breathitt is yet to be determined. [He included In the Breathitt,
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Lily coal or No. 4 (No. 1 of old writers), Lower Blue Gem coal (No. 5), Upper
Blue Gem coal (No. 6), and Main Jellico coal (No. 7), also 200 ft. of beds above

A. M. Miller, 1919 (Dept. Geol. and Forestry Ky., ser. 5, Bull. 2, p. 10). Breathitt
Du. overlies Corbin cgl. and includes Homewood ss. at top. Thickness 525 to
600 ft.

fBreckenridge formation. (In Cisco group.)
Pennsylvanian : Central northern Texas.

F. B. Plummer, 1919 (A. A. P. G. Bull, vol. 3, pp. 133-145). Breebeuridpe /nt.
consists of 3 persistent and lithologically similar Is. members, upper, middle, and
lower, respectively, separated by thick sh. beds and lenticular sands. In places a
4th Is. memb. is present about 10 ft. below the lower Is. The 3-Iss. form escarpments
around E. end of Breckenridge oil-held. Underlies Waldrip fm. and overlies

Gunsight Is.
F. B. Plummer and R. C. Moore in 1922 replaced this name with Thrifty fm. (in

which, however, they included 0 to 140 ft. of sh. above Gunsight Is.), and adopted
Breckenridge la. for top memb. of Thrifty fm.

Breckenridge iimestone member (of Thrifty formation).
Pennsylvanian: Central northern Texas (Brazos River region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31; Univ. Tex.
Bull. 2132, pp. 152, 154, 155, 160). Breckenridge Is. memb.—Gray, massive, and
resistant Is., 3 to 5 ft. thick, forming top memb. of Thrifty fm. Makes prominent
escarpment in and about town of Breckenridge, Stephens Co., and is typically ex-
posed S. of Main Street. Lies 25 to 45 ft. above Blach Ranch Is, memb. of Thrifty,
the two Iss. being separated by sh.

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501, pp. 197-}-), used
Breckenridge la. for top memb. of Thrifty fm. in Colorado River region.

The U. S. Geol. Survey at present treats Chafiin Is. as top memb. of Thrifty
fm. in Colorado River region. Some geologists regard Chaffin Is. as =
Breckenridge Is.

Breckenridge lime.
See under Caddo Mme.

(-Brecksville shale member (of Orangeville shale).

Mississippian: Northeastern Ohio.

C. S. Prosser, 1912 (Ohio Geol. Surv., 4th ser., Bull. 15, pp. 69, 98, 127). Brecksville
sh. memb.—Blackish or bluish black sh.. with few thin sss., 105 ft. thick; forming
major part of Orangeville fm. Underlain by Aurora ss. memb. of Orangeville
[0 to 10 ft. thick] and overlain by Royalton fm.

Corresponds to all of Orangeville sh. except basal 10 to 20 ft. (See U. S.
G. S. Bull. 818, 1931.)

Named for Brecksville, Cuyahoga Co.

Breedon sand.
A subsurface sand in Mingo Co., W. Va., that is believed to lie at base of
Pottsville group (Penn.). Occurs near Breedon, Mingo Co.

Brelsford sand.
A subsurface sand, 0 to 45 ft. thick, in Smithwick sh. (Penn.) of central
northern Tex., lying 75 to 160 ft. above Black lime.

Bremen sandstone member (of Pottsville formation).
Pennsylvanian: Northern central Alabama.

C. Butts, 1910 (U.8.G.8. Birmingham folio, No. 175). Bremen ss. memb.—Gray,
coarse-grained, thick-bedded quartz ss., 80 ft. thick, occurring in lower part of
Pottsville fm. in Warrior coal field. Overlies Black Creek coal.

Named for exposures in Bremen, Cullman Co., NW. corner of Birmingham
quad.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 259

Bremen moraine.
Pleistocene (Wisconsin stage) : Northern Indiana. Shown on moraine map
(pl. 32!) of U.S.G.S. Mon. 53. Named for Bremen, Marshall Co.

Brentwood limestone member (of Bloyd shale).

Pennsylvanian: Northwestern Arkansas.

G. I. Adams and E. O. Ulrich, 1904 (U. S. G. S. P. P. 24, pp. 28, 109). Breniwood
Is.—Geographic name to replace non-geographic term Pewtremriat la. Sometimes
occurs in single ledge, but often separated into two ledges btw. which intervene
shales and sss. Overlies Washington sh. and ss. of Ark. Geol. Survey [Hale fm.]
and underlies Coal-bearing sh. of that Survey. Included in Morrow fm.

G. 1. Adams and E. O. Ulrich, 1905 (U.S.G.S. Fayetteville folio, No. 119). Breat-
wood la. memb., 80 ft. thick, consists of thin beds of gray crystalline Is. and
sh. underlain by sandy sh. [This sandy sh. appears not to be the same as the
6 to 10 ft. of calc, black sh. which in Winslow, Eureka Springs, and Harrison quads,
and other areas underlies the Brentwood Is., being of same character as the black
calc, shales which occur higher up in the Bloyd sh., but it appears to correspond
to beds which in other areas are included in the underlying sandy Hale fm.
When Morrow fm. was subdivided into Bloyd sh. above and Hale fm. below, the
Brentwood was included in the Bloyd and was defined as separated from Hale fm.
by the 6 to 10 ft. of calc, black sh. This is the present approved definition.
(See U.S.G.S. Eureka Springs-Harrison folio, No. 202, 1916, by A. H. Purdue
and H. D. Miser.)]

Named for Brentwood, Washington Co.

Brereton limestone. (In McLeansboro formation.)
Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Sei., 5th, vol. 14, pp. 307-316), applied Breretom Is.
to basal beds of McLeansboro fm. of Fulton Co., and called overlying beds
Copperas CreeA sh. and ss. Thickness and derivation of name not stated, but
probably named for the town in Fulton Co.

Brereton cyclical formation.

A name applied by H. R. Wanless (III. Geol. Surv. Bull. 60, 1931, pp. 179-
198) to lower part of McLeansboro fm. (Penn.) and uppermost part of
Carbondale fm. (Penn.) of central western Ill., based upon the rhythmic-
cycle theory of sedimentation. I