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LEXICON—PART 2, M-Z

Mabb amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan (Keweenaw Point).

L. L. Hubbard. 1898 (Mich. Geol. Surv., vol. 6, pt. 2, pp. 132, 135, 136). Cgl. No. 3
can be traced for only a short distance back of Houghton, beyond the oid workings
of MaMs win in sec. 1, T. 54, R. 34. The cgl. lies upwards of 100 ft. E. of Mabbs
vein. [Mubbs vein was used by A. R. Marvine (in Mich. Geol. Surv. vol. 1, pt. 2,
1873, pp. 17, 63) and probably other early writers.]

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, pp. 34, 58, 190, 229,
472, pl. X, fig. 44). The MuM ophite of Isle Royale section is over 200 ft. thick and
lies just above Lac la Belle cgl. Is exposed in old Mabb workings [Houghton Co.]
and dump and along N. line of sec. 6-55-33. [This rock has for many years been

Belongs to Bohemian Range group. Is younger than Baltic West amygda-
loid. The mineralized part is the Mabb lode.

Mabb flow.
Includes Mabb amygdaloid and the underlying trap.

Mabou formation.
Carboniferous: Nova Scotia (Cape Breton Island).
P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Sei. -Tour., vol. 17, p. 323).
P. D. Trask, 1929 (Nova Scotia Rept. on Mines 1928, p. 285).
McAdam formation.
Silurian: Nova Scotia.

H. M. Ami, 1900 _SRoy‘ Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 203).
[Assigned to Sil.]

Many later repts, by other geologists, assign this fm. to Sil.

McAlester formation. (Also McAlester shale.)
Pennsylvanian (Allegheny) : Eastern Oklahoma and western Arkansas

coal field.

J. A. TaC, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 437). MoAMster .sb.—Consists
of (ascending) : (1) 800 ft. of sh. with thin ss. and coal, the Hartshorne or Grady
coal at or just above base; (2) three or four beds of ss. separated by sh. beds,
100 to 200 ft. thick, aggregating 500 ft. ; and (3) 700 ft. of blue, gray, or black sh.,
with McAlester coal about 50 ft. above base and several thin coals higher up.
Overlies Hartshorne ss. and underlies Savanna ss.

In 1907 (U. S. G. S. Bull. 326) the McAlester sh. was raised to rank of a
yroMp in Ark. coal field, where its supposed equivalents were named
(descending) Parts .st., Port Smith fm., and Npadra sh., the ss. overlying
Paris sh. being supposed to correspond to true NovatwMt 5. of Okla. Later
work (by T. A. Hendricks and C. B. Read) led to opinion that true
Savanna ss. of Okla, corresponded to lower part of Savanna ss., the Paris
sh., and upper part of Fort Smith fm. of Ark. (See A. A. P. G. Bull. vol.
18, No. 8, 19'34, pp. 1050-1058.) Subsequent work (by B. Parks and T. A.
Hendricks) led to (1) identification of Boggy sh. of Okla, with so-called
Savanna ss. and upper part of Paris sh. of Ark. coal field; (2) identifica-
tion of true Savanna ss. of Okla, with lower part of Paris sh. and upper
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1246  LEXICON OF GEOLOGIC NAMES OF UNITED STATES

part of Fort Smith fm. of Ark.; and (3) identification of lower part of
Fort Smith fm. and Spadra sh. of Ark. with true McAlester sh. of Okla.
They therefore extended the Okla, names (descending) Boggy sh.. Savanna
ss., and McAlester sh. into Ark. coal field, to replace so-called Savanna
ss., Paris sh., Fort Smith fm., and Spadra sh. of that area, all of which
names were discarded, as was McAlester yrowp as used in Ark.

The base of McAlester sh. in Okla, is drawn at top of 1st ss. below Upper
Hartshorne coal, and in Ark. at top of 1st ss. below Lower Hartshorne

coal.
Named for exposures around McAlester, Pittsburg Co., Okla.

McAras Brook formation.
Mississippian : Nova Scotia.
M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 244).

McArthur member. (In Pottsville formation.)
Pennsylvanian: Southeastern Ohio (Vinton and Jackson Counties).

H. Morningstar, 1922 (Ohio Geol. Surv., 4th ser., Bull. 25, p. 116). McArthur
memb.—Consists of (1) 4 ft. of sh., in places sparingly fossiliferous, and shaly
calc, sss., underlain by (2) 1% ft. of impure Is. or calc, sh., not persistent but
very fossiliferous. Is of marine origin. Overlain by Homewood sh. and ss. and
underlain by Tionesta or No. 33 coal. Named by Stout in 1919 [where?] Mec-
Arthur Is., from typical exposures in vicinity of McArthur, central part of Vinton
Co., where the memb. consists of massive bluish gray Is., very fossiliferous. Thick-
ness 2 to 14 ft. Best developed in Vinton and Jackson Counties, but pinches out
and disappears S. of Monroe Furnace in S. part of Jackson Co.

W. Stout, 1927 (Ohio Geol. Surv., 4th ser., Bull. 31, p. 170, footnote). Putnam Hill
Is. of central Ohio is correlative with McArthur memb. of Morningstar (Bull. 25)
of Vinton Co., and in this (Vinton Co.) rept is called Putnam Hin is.

W. Stout, 1930 (Letter dated Feb. 25). McArthur is. is only a shaly phase of the
Putnam Hill of central Ohio, being very dissimilar, however, in fossils and litho-
logically. The name has been dropped, and the fossils should be credited to
Putnam Hill.

Macastey black shale.
Macasty Mack shales.
A. F. Foerste, 1924 (Canada Geol. Surv. Mem. 138, p. 2), mentioned (but did not
describe) that Macastey blach sh. of Anticosti Island is certainly of Utica (Upper
Ord.) age.
W. H. Twenhofel, 1928 (Canada Geol. Surv. Mem. 154, p. 22), described (under
heading) Macasty Mach Me, and in the description (pp. 22, 23) referred to
Makasti Clift, Makasti Bay, and Makasti Hiil.

McBean formation.

Eocene (Claiborne) : Eastern Georgia and western and central South
Carolina.

J. 0. Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv. Bull. 26, pp. 60, 237-
284). McBean. fm.—Mainly clays, in nature of fullers earth, shell marls, sandy
Iss,, and eale. glauconitic sands; the marls are for most part massive bedded and
friable, but hard, compact, and even partially silicified beds were noted on Savannah
River. Basal bed of McBean fm. consists principally of fullers earth and drab or
greenish sandy clays, here called Couyaree clay memb. [p. 2681- Thickness of fm.
100 to 400 ft. Underlies Barnwell sand and overlies Wilcox fm. Is a shallow-
water marine deposit included in Claiborne group, along with Barnwell sand.
Ostrea yeoryiaua aone at Shell Bluff, on Savannah River, Ga., is top memb. of
McBean fm.

C. W. Cooke and H. K. Shearer, 1918 (U. S. G. S. P. P. 120C), showed that the
faunas of Barnwell sand and of Ostrea yeeryiaua zone are of Jackson age, and
restricted Claiborne group of Ga. and McBean fm. to the beds beneath Ostrea
yeoryiana zone and above Wiicox fm., including the Ostrea yeoryiana zone in Barn-
well fm. They also showed that Congaree clay memb. of Veatch and Stephenson
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does not lie at base of Claiborne group and of McBean fm., but that it is of Jack-
son age and much younger than Congaree shales of Sloan, to which it was sup-
posed to be equiv. They therefore discarded Congaree clay, renamed the beds
Twiyys clay mem!)., and included them in Barnweli fm. They showed (p. 53)
Ostrea peoryfana zone to be contemp. with lower part of Twiggs clay memb., and
that Twiggs memb. thins out in Ga. near Savannah River and is absent in S. C.
These are the definitions of McBean and Barnwell fms. at present used by U. S.
Geoi. Survey.

Named for exposures at McBean and on McBean Creek, in Richmond Co.,
eastern Ga.

McCann sandstone.
Permian: Central northern Oklahoma (Kay County).

C. N. Gould, 1900 (Kans. Univ. Quart., vol. 9. pp. 175-177). McCann as.—Dark-red
or mottled ss., 2 to 5 ft. thick, forming basal ledge of Harper fm. Not known to
have any counterpart in Kans. It forms dividing line from blue to red shales,
or from the Wellington to the Harper. Named for McCann's quarry, on Deer
Creek, 20 mi. SW. of Blackwell, Kay Co.

C. N. Gould, 1927 (Obsolete Okla, names: Univ. Okla. Bull., Proc. Okla. Acad. Sei.,
vol. 6, pt. 2, p. 235). McCann ss. died a natural death.

McCarthy shale (also formation).
Upper Triassic: Alaska (Nizina-Tanana region).

0. Rohn, 1900 (U. S. G. S. 21st Ann. Rept., pt. 2, p. 426). McCarthy Creel: s7mles.—
A series of soft black, highly fissile shales and slates, typically exposed on Mc-
Carthy Creek. Rest on Chitistone Is. Underlie (uncon.?) Kennicott series. Con-
tain Triassic fossils.

The simplified name McCarthy alt. has been in use many years. The under-
lying fm. is now known as (Vikina Is., a name introduced many years ago
for the upper thin-bedded lIss. composing top part of Chitistone Is. as
originally defined, Chitistone now being restricted to the massive Iss.
forming lower part of the original Chitistone.

iMcCarthy Creek shale.
See under McCarthy sh.

McCartys basalt flow.
See under Laywta hasalt /tow.

McCaulley dolomite.

Permian : Central northern Texas (Fisher County).

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913, p. 26, pl. 1). MeCanHey dot.—A series
of white, chalky dolomites comprising a thickness of 3 to 20 ft., consisting of 1-in.
to 1-ft. dolomites separated by 6-in. to 1-ft. partings of red and blue shales. Part
of town of McCaulley, Fisher Co., rests on this doi. Is older than Aspermont dol.
and younger than Guthrie dol. Included in Double Mtn group.

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull, vol. 13, p. 951, plL. 9).
Acme dol., which lies 64 ft. above Mangum dol. and 90 ft. below Guthrie dol., can
be correlated with reasonable certainty with McCauliey beds of Fisher Co.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, p. 168). Acme dol. is probably same as
MeCauiley dol., and McCauliey doi. is discarded, as Acme is in more general use.

McClearys Bluff formation.

Pennsylvanian : Indiana.
See 1935 entry under St. li'cttdcM s.s.

McClesky sand.
A subsurface sand, 10 to 50 ft. thick, in Marble Falls Is. (Penn.) of Ranger
and other fields of central northern Tex. Lies 170 to 230 ft. below top
of Black lime, which is also in Marble Falls Is.
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McClosky sand.
Name that has been applied to subsurface sands in Ste. Genevieve Is. and
overlying rocks of Chester group (Miss.) of Ind. and Ill. (See Ill. Geol.
Surv. Bull. 54, index.) In western Ky. (see Ky. Geol. Surv. ser. 6, vol. 42,
1931, frontispiece) the name has been applied to a sand that is said to lie
150 ft. below top of Ste. Genevieve Is.

McCloud limestone.

Permian (?): Northern California (Redding region).

H. W. Fairbanks, Juiy 1894 (Am. Geol., voi. 14, pp. 29-30). The Is. peaks along E.
side of the McCloud extend in N.-S. direction, but strike of strata is about N. 30° W.
The repetition of the is. bodies in N.-S. direction, as weil as that of the fossiliferous
beds along the river, is undoubtedy due to sharp folding or faulting. If this were
not so the thickness of the is. would be immense. The McCioud iss. are con-
sidered by Mr. [J. P.J Smith as belonging to Upper Carbf.

. P. Smith, October 1894 (Jour. Geol., vol. 2, pp. 592, 599-601). Immediately above
Baird shales, and probably conformably with them, lies McCioud Is., consisting of
about 2,000 ft. of massive Iss. and marbles of McCloud river, rich in corals and
brachiopods. Underlies McCloud shales [Nosoni fm.]. Form upper div. of Mc-
Cloud fm.

Later treated as distinct fm., overlying Baird sh. and underlying Nosoni fm.

(tMcCloud shales).

N. E. A. Hinds, 1932 (Geol. Soc. Am. Bull., vol. 43, No. 1, p. 274, and Calif. Univ.
Dept. Geol. Sei. Bull. 20, p. 403), assigned McCloud Is. to Perm., as did H. E.
Wheeler, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 218). The U. S. Geol. Survey
at present classifies this fm. as Perm. (f).

tMcCloud shales.

Permian: Northern California (Redding region).

H. W. Fairbanks, Juiy 1894 (Am. Geol., vol. 14, p. 30). The uppermost horizon

of fossiliferous strata on the McCloud occurs about 20 mi. above the Fisheries on
B. side of the river. Here is found a calc, argillite rich in several species of
Productus, besides other forms, which according to Mr. Smith belong in upper
part of Carbf. These argillitic Iss. and associated shales are embraced under desig-
nation McCioud simias.
P. Smith, October 1894 (Jour. Geol, vol. 2, pp. 592, 601-602). McCloud sluties.—
Siliceous and calc, shales and cgls., with Upper Carbf. fauna at base. Occurs on
E. bank of McCioud River, about 20 mi. N. of U. S. Fisheries. Thickness 1,000 ft.
Basal fm. of Pitt fm. Underlies Pitt shales and overlies McCioud Is.

—

=

Same as Nosoni fm., which is now classified as Perm.

tMcCloud formation.

Permian (?) and Mississippian: Northern California (Redding region).

J. P. Smith, 1894 (Jour. Geol., vol. 2, pp. 592-593). McCloud fm.. (H. W. Fairbanks
ms.) is especially well developed in region of McCloud River in Shasta Co., and
from this it receives its name. Divided into Baird shales (Lower Carbf.), 500 ft.
thick, overlain by McCloud Is. (Upper Carbf.), 2,000 ft. thick. Is overlain by
McCloud shales [Nosoni fm.], basal fm. of Pitt fm., and underlain by Sacramento
fm. (Kennett Iss. and shaies).

Unnecessary name, with conflicting usages. Includes Baird sh. (Miss.) and
McCloud Is. (Perm. ?).

McClure sandstone member (of Norton formation).
Pennsylvanian: Southwestern Virginia.

J. B. Eby, 1923 (Va. Geol. Surv. Buil. 24, pp. 63, 67). McClure sa. mentb.—Lies
near middle of Norton fm., just below Kennedy coal. Consists of coarse ss. 50
to 200 ft. thick. On Pine Mtn it is sparingly conglomeratic.

Named for McClure River, Dickinson Co.
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McCoy formation.
Pennsylvanian: Northwestern Colorado (northern part of Eagle County).

R. Roth, 1930 (A. A. P. G. Bull, vol. 14, No. 9, pp. 1265-1267). The Penn, sedi-
ments at McCoy, Eagle Co., Colo., are here given name .McCoy fm. for following
reasons : The beds form lower part of so-called "Undifferentiated Carboniferous" on
Colo. State geol. map. The contained fauna is a unit and cannot be divided into
zones. Correlation with Mid-Continent Cherokee sh. can be made precisely. The,
fm. is unique. It is very fossiliferous, fossils occurring in thin beds of Is. and
black sh., which are separated from each other by beds of red shales and massive
arkosic cgls. 50 ft. or more thick. Thickness of the cgls. above the measured
section is unknown. Includes at base 200+ ft. of thin-bedded pink qtzites, inter-
bedded with maroon and red micaceous shales, which are separated from rest of
fm. by seeming uncon., probably due to deltaic nature of sediments. General aspect
of all fossils seems to be lower Cherokee. Thickness of measured section of fm.
at McCoy aggregates 1,011 ft. It rests on undiff. Camb, or Ord. and granite.

R. Roth, 1934 (A. A. P. G. Bull, vol. 18, No. 7, p. 947). A comparison of fauna of
Hermosa fm. with that of McCoy fm. shows them to be identical and therefore
equiv. in age.

McCoytown sandstone.

Silurian: Central Pennsylvania.

J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. F, p. xxvii). McCoytowM ss.—Near
middle of the lower red shales of Clinton fm. of Juniata dist., occur layers of soft
brown ss. from 6 in. to 2 ft. thick, which break with square fracture. Near Mc-
Coytown, in Tuscarora Valley, these layers become very hard and siliceous and
exhibit on the surface numerous quartz crystals.

Maccrady shale.

Mississippian (Osage) : Southwestern Virginia.

G. W. Stose, 1913 (U. S. G. S. Bull. 536, pp. 233, 234). Maccrady fm,—Underlies
Newman Is. and overlies Price ss. Replaces "Pulaski sh.," preoccupied. Thickness
1,025 ft. Consists of (descending) : (1) Earthy Is. and sh., abundantly fossiliferous,
dark gray, weathering lighter and crumbly, 470+ ft.; (2) gray ss., mostly calc,
and crumbly, and shaly argill. or earthy Is., fossils at top, 240 ft.; (3) soft rocks,
including shaly Is. and probably earthy ss. and red sh., 225 ft.; (4) upper part
red sh. and shaly ss. with some gray shaly ss.; lower part soft light-buff sh. with
thin black carbonaceous sh. and coal seamlets, 90 ft. Best section measured at
Maccrady [Smyth Co.], for which the fm. is named.

C. Butts, 1927 (Va. Geol. Surv. Bull. 27). It is doubtful if typical "Pulaski sh."
includes any representative of Is. of Warsaw age, as does typical Maccrady. In
author's opinion Maccrady should be restricted to the red beds of pre-Warsaw age,
and the beds of Warsaw age should be called Warsaw is. [This restricted deftwitiow
of Maccrady sh. was adopted by U. S. Geol. Survey in Dec. 1931.]

C. Butts, 1933 (Va. Geol. Surv. Bull. 42, pp. 37-*38). In his original definition Stose
included in the Maccrady the overlying Is. of Warsaw age, here separated as a
distinct fm. Maccrady ah. as here restricted is a red sh. or mudrock with less red
argill. ss. Stose believes that the salt and gyp. at Saltville are in the Maccrady.
In Greendale syncline the Maccrady is 50 to 60 ft. thick, where its top is defined
by overlying Is. of Warsaw age, and as much as 500 ft. thick in Pulaski-Blacksburg
region, where even with this thickness it is not known to be all present, owing
to overthrust faulting.

McCum limestone.
Misprint for McCtme %#, U. S. G. S. Bull. 191, p. 247.

McCune limestone.

Middle Ordovician: Central eastern Missouri.

C. R. Keyes, 1898 (Iowa Acad. Sei. Proc., vol. 5, pp. 59, 61). McCabe !s.—Very
fossiliferous massive buff dolomitic Is., 25 or 30 ft. thick, forming upper part of
what has heretofore been called yrendoa in NE. Mo. Overlies Bryant Is. and
underlies Buffalo sh. in Pike and Lincoln Counties. [In later repts Keyes gave
thickness as 50 ft.]
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E. O. Ulrich, 1911 (Geol. Soc. Am. Buil.,, voi. 22, pi. 27), showed McCMne <M. as of
Trenton age, as uncon. underlying Fernvale Is., and as overlying Prosser Is. (of
basal Trenton age) ; and he defined Kimmswick Is. as consisting wholly of beds of
late Black River age. This definition was repeated by R. S. Bassler. 1915.

A. F. Foerste, 1920 (Denison Univ. Bull. Jour. Sei. Lab., vol. 19, pp. 175+).
Kimmswick Is. (broad sense) is=McCune Is. of Keyes (1898). [This same state-
ment was made by Keyes, 1923 (Pan-Am. Geol., vol. 39, pp. 67-70).!

1. H. Bradley, Jr., 1925 (Jour. Geol. vol. 33, pp. 53-54, 65, 69). [See 1925 entry
under Kimmswick is.]

The Kimmswick Is. is now considered to be of Trenton age, possibly includ-
ing some beds of Black River age at base.
Named for exposures near McCune Station, Pike Co.

McCurtain shale member (of McAlester shale).
Pennsylvanian: Eastern Oklahoma (Muskogee, Haskell, MclIntosh, and

adjacent Counties).

C. W. Wilson, Jr., 1935 (A. A. P. G. Bull, vol. 19, No. 4, pp. 503-520). McCnrtain
sh. memb. of McAiesier sh.—Almost wholly dark-blue fissiie sh., containing several
layers of iron concretions, and (10 in. to 4 ft. above base) the Upper Hartshorne
coal. Thickness in Muskogee-Porum area 144+ ft. Basal memb. of McAlester sh.
Is overlain by Warner ss. memb. Named for fact McCurtain, Haskell Co., is built
on this sh.

McDermott formation.
Upper Cretaceous: Northwestern New Mexico (San Juan Basin) and south-

western Colorado.

J. B. Reeside, Jr. 1924 (U. S. G. S. P. P. 134, pp. 22-25). McDermott fm.—A series
of lenticular sss., shales, and cgls. containing much andesitic debris and usually in
part of purple color. Thickness at most places in Colo. 200 to 400 ft.; in northern
San Juan Co., N. Mex. 150 to 200 ft.; to S. of San Juan River 30 to 50 ft. Except
near Durango, Colo., the McDermott seems to be conformable with underlying
Kirtland sh. restricted and hdy to be arbitrary. In Durango region it appears
to be uncon. with Kirtland. In Colo, it is in places uncon. overlain by Animas fm.
(restricted) and in other places the younger Torrejon fm. uncon. overlies it. In
N. Mex. it is uncon. overlain by Ojo Alamo ss. restricted. The McDermott fm. in
Colo, was included in lower part of "Animas River beds" of Cross (1896) and
Animas fm. of Gardner (1909). It is same as Animas fm. of Shaler (1907). In
N. Mex. it was included in upper part of Ojo Alamo beds of Brown (1910), in
uppermost part of Kirtland sh. of Bauer (1916), and in Ojo Alamo ss. in part
and in Kirtland sh. in part of Bauer and Reeside (1921). It is here tentatively
assigned to Cret. (?), because of somewhat convicting paleontologie evidence,
which, however, on the whole seems to favor Cret. age. Named for McDermott
Arroyo, 8W. part of La Plata Co., Colo.

This fm. is now classified as Upper Cret., since it underlies Ojo Alamo ss.,
which is demonstrably of that age.

MacDonald formation.
Pre-Cambrian: Southern British Columbia and northwestern Montana

(Galton Range).

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 2, 3). MacDonoM
fm.—Thin- to thick-bedded gray metargillite with rare lenses of dol. [MacDonald
Range, B. C., is on this sheet and MacDonald fm. is mapped there.]

R. A. Daiy, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 101, 178).
Chiefly metargillite. Top 700 ft. weathers light brown or butt, a few gray beds |
middle 1,100 ft. weathers light gray; lower 550 ft. weathers light brown or
brownish gray. Underlies Wigwam fm. and rests, with some abruptness, on Hefty
fm. Named for fact it underlies extensive surface in MacDonald Range, B. C.

McDonald sand.
A subsurface sand, of probable late Upper Dev. age, in western Pa. and

W. Va. Younger than Bayard or Sixth sand and probably=Fifth sand.
Is older than Gordon or Third sand. Named for McDonald oil held,
Washington Co., Pa.
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tMcEImo formation.
Jurassic (Upper) : Southwestern Colorado, northwestern New Mexico, and
southeastern Utah.

W. Cross, 1899 (U. S. G. S. Telluride folio, No. 57). McElmo fm., the name here
proposed for upper div. of Gunnison fm., the tower di?, being here named Lu Plato
as. As developed in this quad, consists of a variable complex of shales and sss., the
latter much more prominent here than elsewhere. The sss. are fine-grained, quartz-
ose, of yellowish or gray color, and usually soft and crumbling. Some beds are locally
massive, cross-bedded, and 50 ft. thick, but sh. partings of variable importance
subdivide most of ss. members. The shales are either reddish or greenish or
variegated by a mixture of these 2 colors; they are seldom pure clay shales, but
are commoniy both calc, and sandy ; ss. layers appear in the shales. Basal memb.
is a usually highly colored sh. and upper stratum is aiso a marked sh. beneath a
massive ss., commonly conglomeratic, which is assumed as base of Dakota Cret.
No fossiis in Telluride quad, but is assigned to Juratrias.

Later work showed that the names "McElmo fm." and "La Plata ss." had
been variously used in repts. The McElmo fm. of some areas is exactly
the same as Morrison fm. ; the McElmo fm. of other areas is only upper
part of Morrison fm., the so-called "Upper La Plata" being the lower
part of the Morrison ; the McElmo fm. of still other areas included Mor-
rison fm. and Upper Jurassic deposits down to top of Entrada ss., the
Entrada alone in those areas having been called "La Plata ss." The
names "McElmo fm." and "La Plata ss." have therefore been replaced
by MorWsow fm. and the other recently adopted subdivisions of SE. Utah,
which can also be discriminated in SW. Colo. See U. S. G. S. P. P. 183,
1936 (especially chart opp. p. 39), by A. A. Baker, C. H. Dane, and J. B.
Reeside, Jr.

Named for exposures on McElmo Creek, Montezuma Co., Colo., and SE. Utah.

McElroy member (of Fayette sandstone).
Eocene (upper) : Eastern Texas.

0. L. Brace, 1931 (A. A. P. G. Bull, voi. 15, No. 7, pp. 779-781). McElroy beds.—
Local. Thickness 500+ ft. Overlain by Fayette and separated from underlying
Cockfield by 100+ ft. of beds [not described] called DibollenMs zone. Includes
in upper part Simms, Holzmark, and Nichols sands. [Derivation of name and
lithology of beds not stated.]

L. P. Teas, 1931 (p. 788 of book cited above). McElroy “one is 500 or more
ft. thick at Pettus. It is bentonitic, grayish brown to brownish, and consists
almost entirely of sh. The peculiar McElroy lithology has not been reported
in any exposures in Karnes Co. [Derivation of name not stated.]

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 530, 680-681, 685-687, 693, 696).
McElroy memb. (of Fayette fm.) was named by Miss Ellisor (ms. read at meeting
Soc. Econ. Pal. and Min., San Antonio, March 1931) for McElroy, a smali town
in Sabine Co. Previously the basal ss. beds of this div. had been named Wellborn
by Kennedy, and the clays above named Manning bed# by Dumble. Dumble did
not define his div. clearly nor designate a type section, and consequents geologists
have had difficulty in distinguishing the limits of Manning beds. Cushman and
Applin  (1926) referred to the middle div. of the Fayette as "Teatularla Tioc"-
leyensis zone/' Most other geologists have preferred the new name McElroy. The
memb. consists of brownish-gray gypsiferous plastic clays containing fossiliferous,
limonitie concretions and layers of thin-bedded fossiliferous sand or ss. Thickness
averages 206 ft. along outcrop. It is limited at top by a more or less persistent
ss. (Alva Ellisor, personal communication, 1932), which passes through town
of Groveton, Trinity Co., and caps Lipan Hills near Campbellton, Atascosa Co.
[On p. 687 he says top is limited by base of Whitsett- memb.] It is limited
at base by Caddell clays, the dividing line being drawn at base of Wellborn ss.
Type loc. is the R. R. cut just N. of station of McElroy, a small town N. of
Brookeland, on Santa Fe R. R., in Sabine Co. [NE. Tex.] Fossils listed.

A. C. Ellisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11). McElroy fm, of Jackson
group, underlies Whitsett fm., overlies Caddell fm., and is divided into (descend-
ing) Manning beds, Wellborn sands, and Wooley's Bluff clays.
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McEwin sand.
A subsurface sand, of Penn, age and 30 ft. thick, in NE. Okla., which lies
125+ ft. above Big lime, and probably corresponds to part of Nowata
sh.

MacFarlane red beds.
Carboniferous (Pennsylvanian?) : Nova Scotia (Cape Breton Island).

P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Sei. Jour., vol. 17, p. 323).

McGee glacial stage.
Pleistocene . Sierra Nevada, California.

E. Blackwelder, 1930 (Geol. Soc. Am. Bull,, vol. 41, pp. 91-92) and 1931 (Geol.
Soc. Am. Bull,, vol. 42, pp. 865-922). McGee stage.—Oldest glacial stage on E.
slope of Sierra Nevada. Represented by several thick patches of a deposit strongly
resembling till and consisting largely of granite debris resting on Paleozoic Is.
and marble. Best exposed on high ridge W. of McGee Peak, Mount Morrison
quad. Correlated with Nebraskan stage.

McGraw bed.
Lower Ordovician: Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
McGraw bed.—Ferruginous ss. with oolitic hematite. Overlain by Beach fm.,
and underlain by Lance Cove fm. Included in Bell Island series. [Derivation
of name not stated.]

McGregor member (of Platteville limestone).
Middle Ordovician (Black River) : Northeastern lowa, northwestern
Illinois, southeastern Minnesota, and southwestern Wisconsin.

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kans, Geol. Soc., pp. 64, 70, 71,
dg. 1). McGregor is. memb. of PiatteviHe fm.—Shaly Is.,, 22 to 30 ft. thick,
underlying Spechts Ferry memb. and overlying Pecatonica memb. of the Platte-
viile. [Section 1 mi. W. of McGregor gives thickness of 22 ft.; at Guttenberg,
30 ft.; near Dubuque, 25 ft.]

G. M. Kay, 1935 (pp. 286-295 of book cited above). McGregor memb. of PlatteaiHe
fm. (new name).—McGregor Is. is here defined as consisting of the Is. succeeding
Pecatonica (Lower Buff) memb. of Platteville fm. and underlying Spechts Ferry
memb. Inciudes Blue Beds and Upper Buff Beds of older Wis. classification.
Type section is in a ravine 8. of highway 1% mi. W. of McGregor, Clayton Co.,
Iowa, where the beds consist of 21% ft. of gray-blue, rather fine-textured fos-
siliferous Is. with greenish sh. partings and interbeds. Thickness normally 20 to
25 ft.; about 27 ft. in type section of Platteville fm., where it includes at top
the "Glass Rock," 3 ft. 4 in. thick, underlain by 27 ft. of the gray Is. In
southern Minn, the Pecatonica memb. is absent and the McGregor memb. lies on
Glenwood memb. of Platteville.

C. A. Bays and G. O. Raasch, 1935 (pp. 297-298 of 1935 Conf. Rept. cited above),
restricted McGregor memb. to Lower Blue memb. of Chamberlin, and introduced
a new name (Magnolia memb.) for upper part of McGregor memb. of Kay.

McGregor lime.
A term applied to subsurface beds correlated with Platteville Is. of NE.
Iowa. (See A. Folger, A. A. P. G. Bull,, vol. 12, p. 206, 1928.)

Machapoorie formation.
Miocene: Trinidad.
G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol, No. 7, p. 59).

McHenry formation.
Pleistocene and Recent: Northeastern Maryland (Baltimore County).

P. R. Uhler, 1901 (Md. Acad. Sci. Trans., n. s.. vol. 1, pp. 395-400). McHenry /m.—
A series of marshes and beds constituting one of latest fms. of Modern Period.
Extends over parts of recent beaches of Patapsco River and Chesapeake Bay,
and near Baltimore composes upper part of Fort McHenry Plateau, in marsh
of which many trees grew, as evidenced by the many stumps in the black mud.
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Varies greatiy in thickness, and where complete continues up from the biack
marsh, or marshy sand, deposited in the depressions of the Cret. clays. Probabiy
thickest section of this fm. is where the sewer was dug beneath Eutaw St.,
S. of West St. Omitting the 5-8 ft. of gravel, sand, and soil of the surface
the total thickness is 23 ft.

Probably includes deposits of Recent and Pleist. age.

Machias moraine.
Pleistocene (Wisconsin) : Southeastern Maine.
G. H. Stone, 1887 (Am. Jour. Sei, 3d, vol. 33, p. 381). Machias moraine.—The

western part at least is a terminal moraine. Named for occurrence about 5 mi.
S. of Machias, Washington Co., near first fork of the road.

Machias shale.

Upper Devonian: Western New York (Cattaraugus County).

G. H. Chadwick, 1923 (Geol. Soc. Am. Bull.,, vol. 34, p. 69). Beds of Chemung age
in Cattaraugus Co. divided as follows (descending) : Cuba ss.; Machins (==North-
east sh. of Chautauqua Co.) ; unnamed ss. ; Gowanda beds; and Dunkirk sh.

G. H. Chadwick, 1924 (N. Y. State Mus. Bull. 251, p. 152). Northeast sh. is
nearly barren to W., but to E. it contains an easily recognized fauna, best
exhibited in Pierce quarry, W. of Machias. The Machias faana is present in
road hili S. of Persia turnout and at least as far W. as S. of Wango. It is
fully developed in railway cut at Cattaraugus. In ail these localities it involves
the Northeast beds from top downward, and the change is lithologic as well as
faunal. Apparently the Northeast (Machias) embraces those beds which on
Genesee River intervene btw. the heavy sss. of Caneadea and the Cuba ss. and
which become the main mass of Wellsburg ss. Farther E. the Cuba ss. goes
above Machias-Northeast series.

G. H. Chadwick, 1933 (Pan-Am. Geoi., vol. 60, No. 3, p. 200), shows Machias as over-
lain by Cuba ss., underlain by Rushford ss,, and as=Northeast sh. On p. 202
he states that the Machias is a fossiliferous phase of Northeast sh. containing
many bryozoans.

Machuca formation.
Tertiary (Oligocene?) : Nicaragua.
C. W. Hayes, 1899 (Geol. Soc. Am. Buli., vol. 10, pp. 285, 313).

Mclntire Upper Conglomerate.
See under <8cr<wtton. ss.

Mclntyre series.
Pre-Cambrian: Ontario.
L. C. Graton and H. E. McKinstry, 1933 (Canadian Min. and Met. Bull. 250, also
Trans., pp. 3, 7).

McKay group.
Upper Cambrian and Ordovician: British Columbia.
C. 8. Evans, 1933 (Canada Geol. Surv. Summ. Rept. 1932, pt. A., p. 126).

McKean group.

A term that has been applied to 600 or 700 ft. of subsurface beds, of
probable Chemung and Portage age, lying about 500 ft. below Venango
oil group in McKean Co., western Pa. Includes (descending) Cherry
Grove-Balltown sand, Darling sand, Cooper sand, and Bradford Third
sand. (See J. F. Carll, 2d Pa. Geol. Surv. Rept. L, p. 135, 1890.)

McKenzie formation (also McKenzie limestone). (In Cayuga group.)
Silurian: Central Pennsylvania to northeastern West Virginia, northern
Virginia, and western Maryland.

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 522, 545, 591, pl. 28).
McKenzie fm.—Basal fm. of Cayugan series in Pa., Md., and Va. Uncon. under-
lies Bloomsburg ss. and uncon. overlies Clinton group. The Kiefer [Keefer] ss.
of Md. has hitherto been referred to [but not named] as top memb. of the
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Clinton. On investigation it was established that it is a locaily developed deposit,
that it passes without break into overlying sandy shales of .McKenzie fm., and
that it is bounded below by an uncon. which in places cuts out Rochester
memb. or fm. of Clinton group. On these grounds, which are supplemented by good
faunal evidence, the Kiefer ss. is now classified as a local basal memb. or facies
of McKenzie fm.

G. W. Stose, 1912 (U. S. G. S. Pawpaw-Hancock folio, No. 179, p. 5). McKenzie
fm—Thin beds of gray crystalline Is. in gray sh., with 40 ft. of hard white
ss. (Keefer ss. memb.) at base. Thickness 170 to 300 ft. Overlies Clinton sh.
and underlies Bloomsburg red ss. memb. of Wills Creek sh. Basal fm. of Cayuga
group. In Cumberland area, to W., the Keefer ss. is not recognizable and Is.
and shales of the Clinton pass into those of the Cayuga without marked litho-
logic break, a faunal change only being observed.

G. W. Stose, 1916 (Geol. Soc. Am. Bull,, vol. 27, p. 89). The stratigraphy presented
by Mr. Swartz in the diagrams [not published] is no doubt more accurate and
dnal than that in my rept on E. part of area about Hancock, Md. In regard
to faunal relations of Kiefer ##, 1 do not feel competent to speak, but Mr.
Ulrich, who was responsible for having it made a memb. of McKenzie fm. in
my rept, has, in recent table [not published] placed it as a memb. of Clinton
fm., thus agreeing with Mr. Swartz.

C. Butts, 1918 (Am. Jour. Sei., 4th, vol. 46, p. 536). Keefer ss. memb. included
In Clinton fm. [This is present generally accepted definition.]

C. K. Swartz, 1923 (Md. Geol. Surv. Sil. vol.), identified 20 to 45 ft. of beds as
composing Rochester fm. of Clinton group of Md., consisting of (ascending)
Keefer ss. memb. (11 to 35 ft. thick), Roberts iron ore, and a few ft. of inter-
bedded calc. sh. and thin gray crystalline Is.

The McKenzie is lower fin. of Cayuga group, as generally classified, but
F. M. Swartz (Geol. Soc. Am. Bull., vol. 46, No. 8, pp. 1165-1194, 1935)
believes lower part is=Lockport dol. of Niagara group.

Named for McKenzie Station, Allegany Co., Md.

McKenzie Hill limestone.
Ordovician (Lower) : Central southern Oklahoma (Murray County).

J. Bridge, 1936 (A. A. P. G. Bull,, vol. 20, No. 7, pp. 982-983). C. E. Decker has
recently subdivided Arbuckle Is. into several units, but the published digest of his
paper (Tulsa Geol. Soc. Digest, 1933, pp. 55-57) does not give much idea of
boundaries of his subdivisions. The Honey Creek, Fort Sill, Royer, and Signal
Mtn fms. had previously been described by Ulrich. The names Chapman Ranch
and McKenzie HrH (the former from Chapman's Ranch on Highway 77 and the
latter from a small hill S. of Signal Mtn, near Fort Sill, Okla.) have never been
defined, although Ulrich has used them repeatedly in correspondence and ms.
The following is sequence and approx, position of these units (descending) : (1)
Undiff. Arbuckle Is.; (2) McKenzie HiR, bdy indefinite to (3) Chapman Ranch,*
(4) unnamed unit, bdy indemnité¢ to (5) Signal Mtn; (6) Royer; (7) Ft. Sill; and
(8) Honey Creek, which rests on Reagan ss. In describing fossils from Mo.,
Ulrich and I (Mo. Geol. Surv. Bull. 24, 1930, p. 195) stated that some of sp.
also occur in Ulrich's proposed Chapman Ranch fm., and also that the Chapman
Ranch is in part=the Van Buren. Ulrich now considers Chapman Ranch fm.
to be exact equiv. of the Van Buren. This would restrict it to the 144 ft. of
beds in Decker's unit 184 and possibly some of unit 183. Ulrich has always used
McKenzie to denote Iss. in Arbuckle and Wichita Mtns which carry Gas-
conade fauna, and in this section the name should be applied to Decker's units
181, 182, and possibly 183. The contact btw. the two has not been satisfactorily

established in the section.
See also under ArbwcMe; yronp, Decker, 1933.

McKerney limestone member (of Hannibal shale).
Mississippian : Southeastern lowa (Des Moines County) and central western

Illinois (Pike County).

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, 2d ser., pp. 20, 21, 22, 49,
58-59). McKerney Is. memb. of Mannibal fm.—Bluish-drab "fragmental" Is., fine-
grained, very hard, compact, with sharply conchoidal fracture, slightly irregular
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bedding and partially altered to brown mag. Is. Thickness at Kinderhook, Ill.,
6 ft.; at Burlington, Iowa, 10 ft. 8 in. At Burlington, Iowa, it underlies Prospect
Hill ss. memb. of Hannibal fm. and overlies English River ss. memb. of the
Hannibal. At Kinderhook, Ill., is discon, overlain by Lower Burlington Is., and
rests on a ss. tentatively correlated with English River ss. Only 7 fossil sp.
found, not one of which is present in typical Louisiana Is. fauna of Mo., with
which this Is. has hitherto been correlated, and its strat, position appears certainly
to be distinctly higher than the Louisiana. Judged by fauna and lithology there
is nothing in Hannibal fm. of Mo. corresponding to McKerney Is. Exposed in
small deep ravine in Miss, bluffs just S. of McKerney Creek, at Kinderhook, 111

McKim, graywacke.
Pre-Cambrian : Ontario.
A. P. Coleman, 1905 (Ont. Bur. Mines Rept. 1905, vol. 14, pt. 3, p. 14).

Mackinac limestone.
Middle Devonian: Northern Michigan.
C. C. Douglass, 1839? (Mich. Leg. House Doc. 27, btw. pp. 97 and 111). Mackinac
—Very porous and much shattered Is. of Mackinac Island.
C. Whittlesey, 1851 (rept. of J. W. Foster and J. D. Whitney on geol. Lake Superior
land dist., pt. 2, S. Ex. Doc. 4, special sess., March 1851, pp. 177-183). Mackinac
350 ft. thick, is=in part Onondaga salt group and upper Helderberg Is.
Overlies Coralline and marly beds 200 to 250 ft. thick near Mackinac.

Mackinaw limestone.
Same as JfttckmHc

McKinney basalt.

Pleistocene: Southern Idaho (Gooding Comity region).

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). McKinney
basait.—Decidedly porphyritic grayish-black pahoehoe basalt containing pheno-
crysts of fresh green olivine and long laths of plagioclase. Thickness 20 ft. on
plains and 500 ft. in Snake River Canyon. Issued from McKinney Butte, NW. of
Gooding, and displaced part of Big Wood River and Snake River btw. King Hill
and Bliss. Older than Sand Springs basalt and may be older than Bliss basalt,
or latter may be a subaqueous facies of the McKinney.

McKissick shale formation.
See following entries under JIcKiaszck Grove fm..' VerWiebe and Vickery,
1932, and Condra, 1935.

McKissick Grove shale. (In Wabaunsee group.)
Pennsylvanian: Southwestern Iowa and southeastern Nebraska.

G. L. Smith, 1909 (Iowa Geol. Surv. vol. 19, pp. 617, 631, 638, 645). McKissicks
Grove sk.—Blue and gray shales, 75 ft. thick, with two or three thin Is. beds
and a thin ss., forming top part of Atchison shales. Overlies Tarkio Is. (25 ft.
thick) and represents close of Carbf. in Iowa. Included in Missouri stage.

J. L. Tilton, 1924 (Iowa Geol. Surv. vol. 29, p. 239). McKissick Grove sk. is.here
applied to all the strata that are found in Iowa above Tarkio Is. Thickness 91

to 93 ft.
G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 73, 74, 80).—McKissick
Grove sk. mentb. of Wabaunsee @ —As originally defined by Smith it included

all Penn, beds above Tarkio Is. in Towa. This definition is objectionable, because
topmost bed of Penn, of Iowa probably is covered somewhere in Missouri River
bluffs or in uplands, awaiting discovery, and therefore is not a fixed horizon.
Highest known exposed Penn, horizon of Iowa is in lower part of Aspinwall sh.,
but highest well-defined marker would be Brownville Is. or the better-shown Dover
Is., which outcrops at McKissick Grove, below which Tarkio Is. is exposed. If
McKissick Grove is to be retained it should have definite upper and lower boundaries.
This has been taken up with Iowa Geol. Surv. in held and decided that top of
McKissick Grove memb. should be at base of Brownville Is. As thus defined the
memb. is 63 ft. thick, and is divided into (descending) Pony Creek sh., Dover Is.,
Table Creek sh., Maple Hill Is., and Pierson Point sh.
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R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to
Sept. 3, p. 96). McKisstoA; Grove s&. includes (descending) Pony Creek sh., Jim
Creek Is., Table Creek sh., Dover Is., Frenck sh., Maple Hill Is.,, and Pierson Pt
sh. Underlies Brownville Is. and overlies Tarkio Is.

W. A. VerWiebe and W. R. Vickery, 1932 (p. 110 of book last cited above), used
McKt8&ic& /w. for beds below Brownville Is. and above Tarkio Is.

R. C. Moore and G. E. Condra, 1932 (Oct. 1932 revised chart). JfcKtsstcA Grove st.
includes (descending) Pony Creek sh., Nebraska City Is., Frenck sh., Dover Is.,
Table Creek sh., Maple Hill Is., and Pierson Point sh. Underlies Brownville Is.
and overlies Tarkio Is.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 9-10). jUcKtssicR s&. fm.
[restricted] underlies Dover %s. fm. and overlies Tarkio Is. Includes (descending)
Table Creek sh., Maple Hill Is., and Pierson Point sh. [The beds btw. Brownville
Is. and his Dover Is. fm. he called Pony Cree& sh. fm.]

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 232), discarded McKissick Grove
sh. and treated its subdivisions as fms. in Wabaunsee group.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.
Named for McKissick's Grove, 2 mi. NE. of Hamburg, Fremont Co., lowa.

McKittrick formation.

Pliocene and lower Pleistocene (?): Southern California (McKittrick-
Sunset district).

R. Arnold, 1909 (U. S. G. S. Bull. 396, p. 22). At most localities along flanks of
Diablo and Temblor Ranges S. of Coalinga dist, it is impossible to separate the
post-Santa Margarita (?) Tert, fis., and to these beds—the equiv. of Jacalitos,
Etchegoin, and possibly Tulare fms. of Coalinga dist—the name fm.
has been given in McKittrick dist. (R. Arnold and H. R. Johnson, U. S. G. S. Bull.
406 [1910]). This name was chosen because of importance of the beds in that
dist., the basal members yielding the petroleum found in the productive McKittrick

held.
R. Amold and R. Anderson, 1910 (U. S. G. S. Bull. 398, p. 79). To S. of Coalinga
dist, the fm. is distributed over both sides of Temblor Range along

most of its length and forms whole of Buena Vista and Elk Hills. On E. side of
Temblor Range it consists of coarse to fine cgls. and coarse sands near its base,
then a zone of bluish sandy clay, then medium to coarse sands and sandy shales,
and at top a succession of alternating coarse gravel and clay beds. Thickness
ranges from 1,300 to possibly 2,500 ft. Uncon. overlies Monterey and Santa
Margarita (?) fins. and is uncon. overlain by Quat. deposits. Is=Jacalitos,
Etchegoin, and Tulare fms. of Coalinga dist.

R. Arnold and H. R. Johnson, 1910 (U. S. G. S. Bull. 406, pp. 74-90). [Same
definition as above.] Named for exposures % mi. S. of McKittrick, Kern Co.

Macksburg sandstone.
Pennsylvanian: Southeastern Ohio.
E. Lovejoy, 1888 (Ohio Geol. Surv. vol. 6, pp. 628, 635). Mao” sbnrp 88., 60 ft.
thick, lies at top of Upper Coal Measures in Athens and Morgan Counties.
Underlain by Macksburg coal.

Probably named for Macksburg, Washington Co.

Macksburg sands.
Pennsylvanian: Southeastern Ohio.

J. A. Bownocker, 1903 (Ohio Geol. Surv. Bull. 1). Jfac&sbargr 500-foot aand, 22 ft.
thick, is top memb. of Pottsville group in Ohio.

W. Stout, 1918 (Ohio Geol. Surv., 4th ser., Bull. 21). Jfac&sbargr 500-foo% sand
appears = Clarion ss. of Allegheny fm.

J. R. Lockett, 1927 (A. A. P. G. Bull, vol. 11, No. 10). Afac&sbwry 8and of eastern
Ohio lies 125 ft. below Peeker sand and 50 ft. above Second Cow Run sand.

K. Cottingham, 1927 (A. A. P. G. Bull, vol. 11, p. 951). JfacAsbw” (500-foo%) .sand
is basal part of Allegheny fm.

W. Stout et al., 1935 (Geol. of nat. gas, A. A. P. G, pp. 901-902). -ifacMnry
300-foot sand is Mahoning ss. memb. of Conemaugh fm.; JfacAsbarp 500-foot sand
seems to be same as Clarion ss. memb. of Allegheny fm.
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Mackworth slate. (In Casco Bay group.)
Carboniferous (Pennsylvanian?) : Southwestern Maine.

F. J. Katz, 1917 (Washington Acad. Sei. Jour., vol. 7, p. 198). [Mackwortk. al.
mentioned as a fm. of Casco Bay group. Not defined.]

F. J. Katz, 1917 (U. S. G. S. P. P. 108, p. 172). Mackworth al-—Qtzite and quartz-
chlorite-mica si., in beds less than an inch to 2 or 3 ft. thick. Rocks dominantly
siliceous and laminated and characterized by abrupt alternations from flinty to
chloritic slate. Range from white through drabs and light grays to dark grays
and browns. Estimated thickness 100 ft. Top of fm. unknown. Is uppermost
fm. of Casco Bay group. Probably overlies Jewell phyllite conformably. Assigned
to Penn. (?). Named for development on Mackworth Island, Casco Bay.

McLeansboro formation.
Pennsylvanian : Illinois and western Kentucky.

F. W. DeWolf, 1910 (Ill. Geol. Surv. Bull. 16, p. 181). McLeansboro fm—Upper-
most Penn. fm. in I1l. Conspicuously shaly, but locally contains sss., Iss., and thin
coals. Base defined by top of coal No. 6 [Herrin coal]. Thickness 919 to 1,155 ft.

Overlies Carbondale fin. In western Ky. and SE. Ill. underlies Henshaw
fm. Is correlated by D. White with upper part of Allegheny fm. and
with Conemaugh fm.

Named for McLeansboro, Hamilton Co., Hl.

McLeod member (of Kootenai formation).
Lower Cretaceous: Alberta.

J. A. Allan and R. L. Rutherford, 1924 (Alberta Sei. and Indus. Research Council
Rept. No. 9, p. 23).

McLish formation.

Lower Ordovician (Chazy) : Central southern Oklahoma (Arbuckle and
Wichita Mountains).

E. O. Ulrich. [See under Falls fm ]

C. E. Decker, 1930 (A. A. P. G. Bull, vol. 14, No. 12, pp. 1498-1505). McLish fm.—
Chiefly Iss. ; some sh. ; with ss. (8 to 200 ft. thick) at base and some sss. higher up.
Contains limited but very distinctive fauna. Thickness 300 to 500-]- ft. Underlies
Tulip Creek fm. and overlies Oil Creek fm. Same as Falls fm., and latter name
abandoned.

C. E. Decker and C. A. Merritt, 1931 (Okla. Geol. Surv. Bull. 55, pp. 12, 98). A 7-
partite div. of Simpson group has been used during part of this study, and the 2
additional fm. names used temporarily are Fails Creek and Crincr. Briefly these 2
fm. names were used and later discarded for the following reasons: The McLish
has a distinctive though rather limited fauna the major part of which has been
traced to the region a short distance S. of Sulphur, and it was then thought the
McLish was not represented in W. part of mtns, and Falls Creek was used for the
fm. in this western region, btw. the Oil Creek and Tulip Creek fms. But, because
the marked lower cystid zone, which occurs a short distance above the second ss.
called "Burgen" along Highway 77, extends E. and ties in with McLish fauna at
Roff, in region E. of Sulphur, and at Bell school house 2% mi. NW. of Connerville,
it is thought the body of rocks temporarily named Falls Creek is approx.=the
McLish to E. Further confirmation of this view is found at N. edge of Criner
Hills.

E. O. Ulrich, 1933 (Geol. Soc. Am. Bull,, vol. 44, No. I, p. 105). Falls fm. is an
older unit than McLish. It is confined mainly to SW. half of Arbuckle uplift
and McLish to NE. half, the two fms. occurring one above the other in a few
intermediate localities. Simpson proup divided into 8 fms. [See this entry under
Nitapson fm. ]

C. E. Decker, 1933. [See this entry under Simpson. fm.J

Named for McLish ranch, T. 1 S., R. 7 E., Johnston Co.
McLure shale member (of Monterey shale).

Miocene (upper) : Southern California (Fresno and Kings Counties).

G. Henny, 1930 (A. A. P. G. Bull, vol. 14, No. 4, p. 403). McLnre sh. is name
given by writer to the brown sh. of southern Coalinga region, Fresno and Kings
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Counties, previously termed (?) s7,. on geol. maps of U. S. Geol.
Survey. It is found, however, that this sh. lies with angular uncon. on Santa
Margarita ss. (Mio.), and that the Etchegoin (Plio.) lies uncon. on the sh.
Whether it is upper Mio. or lowest Plio. in age has not been determined. Aver-
age thickness 800+ ft. Base consists of 30+ ft. of light-gray coarse ss. with
concretions. Borders McLure Valley on nearly all sides. Type loc. is a canyon
crossing Tent Hills S. of Avenal Creek near W. line of sec. 6, T. 24 S., R. 17 E.
In Zapata Canyon it overlies Temblor ss. In Devils Den it rests uncon. on
Monterey sh.

G. C. Gester and J. Galloway, 1933 (A. A. P. G. Bull, vol. 17, No. 10, pp. 1175-
1177, 1180). Because Reef Ridge sh. weathers brown it is not certain whether
Henny intended to include in his McLure sh. both the Reef Ridge sh. and the un-
derlying siliceous shales, or merely the latter. The ambiguity is increased by fact
that Arnold and Anderson were inconsistent in mapping of Reef Ridge sh., some-
times including it as upper part of Santa Margarita (?) fm. and sometimes in
"Transition zone mapped as Jacalitos." Writers are tentatively using
to designate that body of brown sh. recognized in Kettleman Hills wells as lying
uncon. below the blue sh. of the Reef Ridge and uncon. above Temblor fm. The
term is thus restricted to lower memb. of Santa Margarita (?) of Arnold and
Anderson in their mapping in SE. end of Reef Ridge and to Santa Margarita (?)
of same authors in NW. end of Reef Ridge. Upper members are chocolate-brown
but weather white. The McLure sh. is unquestionably a part of Maricopa sh.
Thickness in Kettleman Hills 1,200-1,600 ft. In the outcrops along Reef Ridge
there is a thin cgl. at base of McLure sh. containing pebbles derived from Fran-
ciscan fm.

W. F. Barbat and F. L. Johnson, 1934 (Jour. Pal., vol. 8, No. 1, p. 4). Henny de-
hned "McLure sh." as replacing Santa Margarita (?) of Arnold and Anderson.
But as Arnold and Anderson were inconsistent in their mapping of "Santa Mar-
garita (?)," Henny's definition of "McClure sh." is ambiguous. Whether "McLure"
is applicable to present Reef Ridge sh. and lower div. of Arnold and Anderson's
"Santa Margarita (?)," or only to Arnold and Anderson's lower div., is a matter
of opinion ; but it is believed Henny had in mind only the lower div. of "Santa
Margarita (?)" when he proposed "McLure." To avoid Konfusion, the "McLure
sh." is to be regarded as former "Santa Margarita" exclusive of Reef Ridge sh.
None of the Reef Ridge is exposed at type loc. of "McLure." The "McLure" is of
Santa Margarita age. [See also under Reef Ridpe

The U. S. Geol. Survey now treats this sh. as a memb. of Monterey sh., and
assigns it to upper Mio. (See 1934 entry under Hee/ sit.)

tMaclurea limestone.
fMaclurea limestone series.
Lower Ordovician: Eastern Tennessee and Alabama.
Paleontologie names used in early Tenn, and Ala. repts for rocks of Chazy
age, containing sp. of

McMicken member. (In Latonia shale.)
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-
central Kentucky.
R. S. Bassler, 1906 (U. S. Nat. Mus. Proc., vol. 30, p. 10). —Highly calc,

and extremely fossiliferous shales and lIss., 60 ft. thick, holding the bryozoan De-
Aag/eRa idWdd in great abundance, and comprising upper third of Eden fm.

Now treated as upper memb. of Latonia sh., of Eden group.
Named for McMicken Avenue, Cincinnati, Ohio.

McMiHan formation. (In Maysville group.)
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north-

central Kentucky.

R. S. Bassler, 1906 (U. S. Nat. Mus. Proc., vol. 30, p. 10). JMfiWaw fm—The Belle-
vue, Corryville, and Mount Auburn members are closely related and not of sum-
cient importance to be mapped separately. The three are here recognized as mem-
bers of the new fm., the JfcUiHaw, from the street of that name at Cincinnati
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along which the 85 ft. of strata comprising this fm. are fairly well exposed.
Overlies Fairview fm. and underlies Richmond group.

Now treated as upper fm. of Maysville group.

McMillan sand.
A subsurface sand, of Penn, age, in Runnels Co., north-central Tex., lying at

2,600 ft. depth.

McMurray formation.
Lower Cretaceous : Alberta.
F. H. McLearn, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. 147). [Assigned to
Cret.J
J. A. Ailan and R. L. Rutherford, 1934 (Alberta Sei. and Indus. Research Council
Rept. No. 30, p. 13), assigned this fm. to Lower Cret.

tMcNairy shell bed.

Upper Cretaceous : Western Tennessee.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 156).
MeAairy (Grceu sand).—Sometimes called rotten Is., because it has
appearance, especially in Ala. and Miss., of a soft chalky is. Consists of fine
quartzose sand mixed with clay and much calc, matter. Contains also green
grains of glauconite, which give greenish color to the stratum, hence the name
green sand. Abundance of fossil shells of many varieties. Overlies Coffee sand
and underlies Ripley fm. Occupies belt through E. part of McNairy and Hender-
son Counties and extreme W. part of Hardin and Decatur Counties. Max. thick-
ness of 350 ft. is in McNairy Co.

Same as Selma chalk, older name.
Named for McNairy Co.

McNairy sand member (of Ripley formation).

Upper Cretaceous: Western Tennessee and Kentucky, southwestern and
southeastern Illinois, and northern Mississippi.

L. W. Stephenson, 1914 (U. S. G. S. P. P. 81, pp. 18, 22). McWdn/ sand nrerab. of
Ripley fm.—In vicinity of [southern] Tenn. "State line and northward in Tenn, all
but basal beds of Ripley fm. appear to merge along the strike into shallow-water
equivalents consisting of irregularly bedded, largely nonglauconitic sands and sub-
ordinate clays, probably in part marine, in part estuarine, and in part fresh water.
Since time of Safford these beds have been correlated with Ripley fm. Their
lithologic dissimilarity to typical Ripley materials seems to justify use of a memb.
name to designate them. Type section is in cut of Southern Ry. 1(4 mi. W. of
Cypress Station, McNairy Co., where the railroad passes through a ridge known as
"Big Hill." Max. thickness probably 400 to 500 ft. Uncon. overlain by Eocene.
[As thus defined included Owl Creek fm. at top and as mapped included at base
the ferruginous clays, 100 ft. thick, of Wade's 1917 rept.]

B. Wade, 1917 (Johns Hopkins Univ. Circ., n. s., No. 3, pp. 73-100), divided Ripley
fm. of SW. Tenn, into (descending) : (1) Owl Creek horizon; (2) McNairy sand
memb. [restricted]; (3) ferruginous clay horizon, 100 ft. thick; and (4) Coon
Creek horizon, 30 ft.

B. Wade, 1926 (U. S. G. S. P. P. 137), divided Ripley fm. of Tenn, into (descending) :
(1) Owl Creek tonyue; (2) McNairy sand memb. ; and (3) Coon Creek horizon, in-
cluding at top the 100 ft. of ferruginous clay described in his 1917 rept.

According to L. W. Stephenson, 1936 (personal communication July 17), Mc-
Nairy sand memb. is present in Pulaski Co., SW. Ill., and in Massac Co.,
SE. Ill. The Owl Creek is now treated as a distinct fm. by U. S. Geol.
Survey.

McNamara formation.
Pre-Cambrian (Belt series) : Centratwestern Montana (Missoula to Helena
region).
C. H. Clapp and C. F. Deiss, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 680, figs. 2, 3).
MelVamara fat—Upper memb., 1,780 ft. thick, chiefly argillites, some qtzite and

151627°—38-----2
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some ss. ; middle memb. 810 ft. thick, aimost whoiiy qtzites; lower memb., 410 ft.
thick, purple to green-gray micaceous sandy argiilite, with thin sandy qtzite beds
in upper part. Rests conformably on Heligate fm. 2 mi. N. of McNamaras Landing.
Overlain by Garnet Range fm. [Gives details of type section, along Blackfoot
River, in vicinity of McNamaras Landing.] Included in Missouia group.

McNaughton sandstones.
Cambrian : British Columbia and Alberta.
C. D. Walcott, 1913 (Smithsonian Mise. Coll. vol. 57, No. 12, pp. 335, 339).

McNulty rhyolite.
Eocene: Western central Colorado (Tenmile district).

S. F. Emmons, 1898 (U. S. G. S. Tenmile Special folio, No. 48). McNulty rhyolite
cuts both Lincoln and Quail porphyry. Occurs in small irreguiar masses in Mc-
Nulty Gulch and extends to S.

Called AfclVuHy (Meli rbyoWte by W. Cross, 1886.

McNulty Gulch rhyolite.
Eocene: Western central Colorado (Tenmile district).
W. Cross, 1886 (TJ. 8. G. 8. Mon. 12, p. 350). McNuHy Guioh rhyoMte.—Light
colored ; numerous slightly pinkish quartz crystals, white glassy feldspars, and
brown biotite leaves, with subordinate ashen gray groundmass btw. them.

Called McNulty rkyoMte by S. F. Emmons, 1898.

Named for occurrence in one large and several small bodies at head of
McNulty Gulch, which runs N. and enters Tenmile River at Carbonate-
ville, Summit Co.

Macoma sands.
Quaternary : Canada.
H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d seri, vol. 6, sec. 4, p. 224)

Macomb granite.

Pre-Cambrian: Northern New York (St. Lawrence County).

H. P. Cushing, 1916 (N. Y. State Mus. Bull. 191, pp. 13, 17, 18, 19, 25, 26).
Macomb granite—In large part a fine-grained red orthogneiss, composed chiefly
of feldspar and quartz, but with a variable amount of black mica. Occurs at
Macomb [St. Lawrence Co.]. Is pre-Camb., but uncertain whether it belongs to
the older Laurentian intrusives or to the younger "Algoman" intrusives. We are
disposed to ciass it as Laurentian.

Macomb's Dam gneiss.

R. P. Stevens, 1867 (N. Y. Lyc. Nat. Hist. Annals, vol. &, pp. 116-120). [On his
"Section across New York [Manhattan] Island along southern shore of Spuyten-
Duyvei Creek and Harlem River" the name Macomb's Dam gneiss is applied to
one of the bodies of gneiss shown. In U. S. G. S. New York City folio (No. 83)
the gneiss of this region is mapped as Fordham gneiss.]

Macon City shale.
Pennsylvanian: Northern Missouri.

C. H. Gordon, 1893 (Mo. Geol. Surv. Sheet Rept. No. 2 (vol. 9), p. 60). Macon
City sh.—Soft piastic fine-grained olive-green sh., 5 to 15 ft. thick, overlying
Macon City coal in Bevier quad, (parts of Macon, Randolph, and Chariton Coun-
ties).

Is a part of Cherokee sh. and is separated from underlying Macon City
(Mulky) coal by a cap of is.

Named for Macon, Macon Co.
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Macoupin limestone. (In McLeansboro formation.)

Pennsylvanian: Southwestern Illinois (Macoupin County) and central west-
ern Illinois (Sangamon County).

H. R. Wanless, 1931 (Geol. Soc. Am. Bull., vol. 42, p. 804), showed Macoupin la.
lying a few ft. above coal No. 9, about 30 ft. below Shoal Creek Is., and 35+ ft.
above Carlinville Is., but he did not describe it.

J. R. Ball, 1934 (I1l. Acad. Sei. Trans., vol. 26, No. 3, p. 97). Ifacoupbt is. of
Carlinville quad, [type region] resembles Centralia Is. but lies 17+ ft. higher,
and lies 40+ ft. above Shoal Creek Is., which has also been called "Carlinville Is."

J. E. Lamar and H. B. Willman, 1934 (Ill. Geol. Surv. Bull. 61. pp. 129—138).
Macoupin Is. is 4 to 7 ft. thick locally in Sangamon Co. and is known as Crows
Mill is.

Apparently named for Macoupin, Macoupin Co., which adjoins Sangamon
Co. on S.

Macoupin cyclical formation.

A name applied by H. R. Wanless (Geol. Soc. Am. Bull., vol. 42, 1931, pp.
801-812) to a middle portion of McLeansboro fm. (Penn.) of central west-
ern Ill., based upon the rhythmic-cycle theory of sedimentation. Includes
coal No. 9 and Macoupin Is. Derivation of name not stated.

McPherson marble.
Middle Ordovician: Central eastern Missouri.

B. F. Shumard, 1873 (Mo. Geol. Surv. Rept. 1855-1871, p. 307). Light-drab brittle
Is., 2% ft. thick, with bluish cloudings, forming handsome and durable building rock
(McPherson marble). Included in lower part of Bird's-Eye Is. Underlies com-
pact even-bedded light-bluish Is. with dark-bluish cloudings and containing chert
nodules and crystalline bands, also included in Bird's-Eye Is. Lies 30 ft. above
First Mag. Is.

Is a bed in Plattin Is.

Named for McPherson's marble quarry, Jefferson Co.

McPherson formation.

Pleistocene (pre-glaeial) : Central Kansas.

E. Haworth and J. W. Beede, 1897 (Kans. Univ. Geol. Surv. vol. 2, pp. 287-296).
McPherson. Equas beds.—Alternating layers of fossiliferous sand and clay, with
stratum of volcanic ash in part of northern area and in places heavy gravel
stratum near bottom. Thickness 65 ft. Overlies Dakota ss.

Named for exposures in McPherson Co. Kans. Geol. Surv. Bull. 6, pt. 2,1920,
pl. xiii, on p. 92, mapped the distribution of this fm. in Kans.

Macquereau series.
Ordovician or Cambrian : Quebec.
C. Schuchert and J. D. Dart, 1926 (Canada Geol. Surv. Bull. 44, p. 39).

McRoberts sand.
A subsurface sand in Mansfield ss. (Penn.) of Ind.

Madame Joie formation.
Miocene: Haiti.
W. P. Woodring, 1922 (Haiti Geol. Surv., Stratigraphy, structure [etc.], of central
plain, p. 6).
tMadder dirt.
See tKimbaR or tMadder dirt.
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Maddox limestone.

Silurian : West-central Tennessee.

A. F. Foerste, 1903 (Jour. Geol., vol. 11, pp. 565, 579). At base of Sil. section at
Swallow Bluff, Maddox mill, and W. D. Helton's, also at New Era and Kelley Land-
ing, there is a considerable section of Is., usually whitish in color, massive at base
and more distinctly bedded near top. Occurs below the beds referred to Osgood
horizon. Thins out toward Riverside and Iron City. Base of section at least is
equal to the [so-called] Clinton; top may belong to Osgood horizon ; position of
intermediate part is doubtful. It is evident the plane of div. btw. Clinton and
Osgood beds is rising southward and that the lithological divisions here do not
correspond strictly to those farther N. and NE. For present the name Maddox Is.
may prove convenient for the massive Is. in question.

Named for Maddox mill, Hardin Co.

Madera diorite.

Pre-Cambrian: Central Arizona.

F. L. Ransome, 1903 (U. S. G. S. P. P. 12). Madera diorite.—Quartz mica diorite;
usually a gray rock of granitic texture and habit, consisting essentially of plagio-
clase, feldspar (usually andesine) with quartz and biotite. Named for Mount
Madera, one of the peaks of Pinal Range (in Globe quad ), of which it occupies the
crest. Intrudes Pinal schist, which is overlain by Apache group.

Madera limestone. (Of Magdalena group.)
Pennsylvanian: Central New Mexico.
C. R. Keyes, 1903 (Ores and Met., vol. 12, p. 48). The upper Carbf. blue to gray
beds, the superior part of the great Is. fm., are called Madera Is. in Sandia Mtns.
They overlie middle Carbf. Iss.
C. R. Keyes, 1904 (Am. Jour. Sei., 4th, vol. 18, pp. 360-362). Madera fm. consists
of 300 ft. of Iss. underlying Bernalillo shales and overlying Sandia Iss., 300 ft.

thick, which rest on Lake Valley Is.
C. H. Gordon, 1907 (Jour. Geol., vol. 15, pp. 810-816). Madera Is.—Dark-blue Is.,
300 to 700 ft. thick. Top fm. of Magdalena group. Overlies Sandia fm. and uncon.

underlies Manzano group.

Maderan series.
A time term introduced by C. R. Keyes to cover part of the Carbf.

(Penn.?) rocks of N. Mex.

tMadison water limestone. (In Richmond group.)
Upper Ordovician: Southeastern Indiana.
D. D. Owen, 1859 (Rept. geol. reconn. Ind. made in 1837, p. 28). Madison water Is.
Dark-gray fossiliferous Is. 13 ft. thick. Overlain by 93 ft. of mag. Iss. and under-
lain by 40 feet of thin-bedded blue Iss. alternating with dark marlite.

Contflicts with better-established name of Miss. Is. in Rocky Mtns. Probably
forms lower part of tMadison beds (Saluda) of later repts, according to
Cumings (1922).

Named for Madison, Jefferson Co.

tMadison beds. (In Richmond group.)
Upper Ordovician : Indiana, southwestern Ohio, and north-central Kentucky.

W. W. Borden, 1874 (Ind. Geol. Surv. 5th Ann. Rept., p. 139). Madison rocRs.—
Thin stratified dark-blue crystalline Iss. with intermediate layers of lighter-colored
coarse-grained Is. Top fm. of Cincinnati group.

A. F. Foerste, 1897 (Ind. Dept. Geol. and Nat. Res. 21st Ann. Rept., pp. 218, 220).
Madison beds.—Argill. Iss., 30 to 60 ft. thick, consisting of white Is. layer at top,
Mwrclnsonia hammelli beds in middle, and typical Madison beds (argill. or very
impure Is.) at base. Form topmost part of Cincinnati group. Underlain by 80 ft.
of richly fossiliferous interbedded shales and Iss.

A. F. Foerste, 1902 (Am. Geol, vol. 30, p. 369). "Madison bed" replaced with
Halada &ed, because of conflict of Madison.
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J. M. Nickles, 1903 (Am. Geol., vol. 32, pp. 202-218). Madison preferred by
writer to <Saiada. Top fm. of Richmond group in Cincinnati area. Writer in-
cludes at top the Belfast bed of Foerste, which Foerste excluded from Madison.

Named for Madison, Jefferson Co., Ind.

Madison sandstone.

Cambrian (Upper) : Southern Wisconsin.

R. D. Irving, 1875 (Am. Jour. Sei., 3d, vol. 9, p. 442). Madison ss., 35 ft. thick in
south central Wis., underlies Is. correlated with Shakopee Is. [as here used
includes Oneota dol.J of Minn, and overlies Mendota Is.

T. C. Chamberlin, 1877 (Geol. Wis., vol. 2, p. 260). Madison ss.—Rather coarse-
grained, thick-bedded, compact, soft, slightly calc., light-colored ss. 35 ft. thick.
Top subdivision of Potsdam ss. Grades into underlying Mendota Is. Named
by Prof. Irving from its occurrence in vicinity of Madison, where it is quarried.
He regards it as a memb. of Calciferous group above, but I differ with him.

R. D. Irving, 1877 (Geol. Wis., vol. 2, pp. 525, 577, 584, 590, 591, 592, 602, 603).
Madison ss.—Larger part nearly pure white quartz sand, or sand turned brown
by oxide of iron; toward top generally becomes somewhat dolomitic, the upper
limit being frequently marked by layers of greensand and oolitic chert. Quarried
at Madison. Thickness 35 to 60 ft. Overlies Mendota Is. and grades into over-
lying Lower Mag. Is. Only intended as local name in central Wis.

In subsequent repts this ss. was correlated with Jordan ss. by several
authors, including E. O. Ulrich. Later work, however, led Ulrich to
belief that it is younger than Jordan ss. He later stated (Wis. Acad.
Sei. Trans., vol. 21, pp. 71-93, 1924) that it lies stratigraphically below
Oneota dol., and is younger than Jordan ss., and he assigned the Madison,
Mendota, and underlying Devils Lake ss. of eastern Wis. to his Lower
Ozarkian and the Jordan ss. to underlying Upper Camb.

A. C. Trowbridge and G. 1. Atwater, 1934 (Geol. Soc. Am. Bull, vol. 45, pp. 63,
64). Unless we are mistaken the 39 ft. of Madison ss. at Madison, Wis., is=
whole of Jordan fm. elsewhere.

J. M. Wanenmacher, w. H. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Sei.,
Sth, vol. 28, pp. 6, 8, 25-26). Madison, fnt. overlies Trempealeau fm. (the top
memb. of which is Jordan ss.) and is uncon. overlain by Oneota fm. It is
composed of sss. The Mendota dol. is now considered to be same as Black Earth
dol. memb. of St. Lawrence (fTrempealeau fm. of some authors). [See under
Mendota dot.]

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., p. 61).
Madison wtem& o/ Trempeaicaa /mt. (Madison /m. of Raasch, p. 302) is in-
troduced at Victory, Wis. The Madison has not been recognized in Iowa and
Minn, as a separate memb. or fm., but these beds occur in sections at McGregor
[lowa] and Lansing. Being unable to find a plane of separation btw. these
beds and underlying Jordan ss. that can be recognized in more than a few
sections, the stratigraphers of Minn, and Iowa classify the Madison of Wis. merely
as upper beds of the Jordan. [In this Field Conf, rept many geologic sections
are given in Wis,, and one in Minn., showing Madison ss. overlying Jordan ss.
Page 21 (also pp. 313-315) states Raasch objects to including Madison in
Trempealeau fm. Fig. 1, however, includes the Madison in t Trempealeau fm.,
but excludes it from Jordan ss. Page 442 gives a section, at city quarry at
Madison, Wis., and restricts Madison to upper 10 ft. of sss. present there, or to
"Madison building stone." Page 445 gives a "general section" at Madison. Wis.,
in which the 39 ft. of $s. present at top of section is all assigned to Jordan ss.]

W. H. Twenhofel, G. O. Raasch, and F. T. Thwaites, 1935 (Geol. Soc. Am. Bull., vol.
46, pp. 1687-1743). Madison wtc'nb. is here treated as top div. of Trempealeau
fm., overlying the Jordan memb., although Twenhofel and Thwaites think Madison
represents a lithic phase, succeeding, and perhaps in part lateral to, the sss. of
Jordan aspect. If long sections could be seen, possibly this gradation could be
traced. At type exposures the base of the Madison is concealed. The ss. has
been quarried at type loc. (Madison, Wis.) for over 90 years. It overlies Jordan
memb. of the Trempealeau, which is not seen in the quarries, and which diifers
from the quarry stone in less evenness of bedding, more cross lamination, and
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poorer cementation. The Jordan memb. can be seen in South Madison raiiroad
cut, where the quarry stone is not present, and in the Mendota cut N. of Madison,
where a few ft. of quarry stone are present. So far as known to writers the
Madison is absent in Chippewa River country and northwestward. In some
districts sand-pebble cgls. occur at different levels in the Jordan. Raasch is
strongly inclined to concur with bulk of published accounts of last quarter
century in regarding the Madison as separate fm., younger than Jordan. He
bases his opinion primarily on sedimentary and lithologic criteria. The other
authors place little weight on criteria used by Raasch and prefer to follow
Trowbridge and Atwater in considering the Madison as top memb. of Trempealeau
fm. In places it is difficult to locate top of Trempealeau fm., because over-
lying Oneota fm. not infrequently begins with sss. not greatly unlike the Madison
and Jordan. But in places there is well-developed cgl. at base of Oneota, and
not uncommonly an erosion surface.

F. W. Sardeson, 1936 (Pan-Am. Geol., vol. 65, p. 344). Madison ss. is synonym of
Jordan ss.

E. 0. Ulrich, 1936 (Geol. Soc. Am. Proc. 1935, p. 113). There are 3 sss. in Wis.
that previously have been regarded as constituting an indivisible strat, unit.
The Norwalk ss. is top memb. of Trempealeau fm., the Jordan is a separate
final deposit of the Camb, of upper Miss. Valley, and the Madison is first deposit
of Ozarkian of the region.

The U. S. Geol. Survey at present treats Madison ss. as a distinct fm., over-
lying Jordan ss. and underlying Oneota dol., and classifies it as Upper

Camb.

Madison limestone.
Mississippian (lower) : Montana (widespread), Wyoming (rather wide-
spread), Idaho, northern Utah.

A. C. Peale, 1893 (U. S. G. S. Bull. 110). Madison Is.—Consists of (descending) :
Massive jaspery lIss., 575 ft.; light bluish gray massive Iss., 350 ft.; dark-
colored compact laminated iss., 325 ft. Fossils listed. Rests on Dev. Threeforks
sh. and is overlain by Quadrant fm.

Named for Madison Range, central part of Threefords quad., Mont., where
it is conspicuously developed.

Madison coral reef. (In Richmond group.)
Upper Ordovician: Southwestern Ohio and southeastern Indiana.
A. F. Foerste, 1909 (Denison Univ. Sei. Lab. Bull.,, vol. 14, p. 290). Madison coral
ree/ lies at base of Saluda bed in Ind. and Ohio.

Probably named for Madison, Jefferson Co., Ind.

tMadison sand. (In Vicksburg group.)

Oligocene (lower) : Southwestern Mississippi.

E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12, p. 82). Madison sands.—Distinctly
stratified, non-fossiliferous, prevailingly gray sands, sometimes varying from gray
to yellow and white. Thickness 50 to 75 ft. First noted in Madison Co., hence
the name. Also exposed near Madison, Madison Co. May belong to -either
Jackson or Vicksburg group.

Name preoccupied and replaced by Forest Hill sand. More recent studies
(by C. W. Cooke) have shown this sand to be basal fm. of Vicksburg
group, and the nonmarine equivalent of Red Bluff clay (marine). (See
also Forest Rill sand and Red Bluff clay.)

Named for Madison Co. and for exposures near Madison in that county.

Madison Hill sand.
A subsurface sand, of probable Dev. age, in western N. Y,, lying higher

than Bradford and Richburg sands.
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Madisonie period.
Pre-Cambrian: Montana.

See under ZAVfterroof peHod.

tMadison Valley beds.

Tertiary (upper Miocene or lower Pliocene) : Central southern Montana
(Three Forks region).

E. Douglass, 1903 (Carnegie Mus. Annals, vol. 2, pp. 151-155). Jfudisow VaZZey beds,
a phase of Loup Fork Mio. in lower Madison Valley. Overlie White River Olig.

H. F. Osborn, 1909 (U. S. G. S. Bull. 361, pp. 65, 115), assigned PaZZeg/
bed# of Mont., 1,200 ft. thick, to upper Mio.

H. F. Osborn, 1918 (Am. Mus. Nat. Hist. Mem., n. s., vol. 2, pt. 1, pp. 9, 25, 27),
assigned these beds to upper Mio. or lower Plio.

Madisonville limestone. (In McLeansboro formation.)

Pennsylvanian: Western Kentucky.

C. J. Norwood, 1878 (Ky. Geol. Surv. n. s., vol. 4, pp. 319-320). JfadisoMviZZe' Zs—
Massive fossiliferous Is., 4 ft. thick, usually drab and dove-colored, some parts
blue, exposed at spring at Madisonville. Overlain by sh. and underlain by 1 ft.
of nodular Is. succeeded below by shales and interbedded nodular and other Iss.
Lies about 80 ft. above coals A and B. [Later rept (Ky. Geol. Surv. Bull. 19,
p. 13) states this Is. lies almost midway btw. coals Nos. 14 and 15, or about 300
ft. above coal No. 9.]

F. M. Hutchinson, 1912 (Ky. Geol. Surv. Bull. 19, p. 94), applied Upper JfadtROwviZZe
Zs. to a Is. 4% ft. thick, lying 32 ft. above Madisonville Is.

Named for Madisonville, Hopkins Co.

Madras formation.
Pleistocene and late Tertiary: Central northern Oregon (Cascade Moun-
tains).
E ~T. Hodge, 1927 (Geol. Soc. Am. Bull., vol. 38, p. 163). [See under Crooked

E. 1. Hodge, 1928 (Pan-Am. Geol, vol. 49, pp. 350-356). Jfadrast fm.—Composed
of at least 6 Cows of basaltic and andesitic lavas separated by torrential and
lacustrine deposits. The torrential deposits are chiefly pumice, aggl., and arkosic
and obsidian sands. Rests uncon. on Clarno, John Day, and Columbia basalt
fms. West of Deschutes River contains fragments of Black Crater and all older
fms. Includes part of Satsop fm. and all of Dalles beds, Deschutes sands, and
Deschutes fm. The latter name is objectionable because Deschutes River exposes
at least 8 fms., several of which occupy larger sections than Madras fm., and it
leads to impression several much older fms. may belong to it. Entire fm. is
exposed in vicinity of Madras [Jefferson Co.]. Is late Pleist. or post-Pleist.

E. T. Hodge, 1930 (Mon. Weather Rev., vol. 58, pp. 405-411). Jfadras fm. closely
resembles The Dalles fm., but does not furnish direct proof that glaciers extended
more than a few mi. to E. of Cascade Divide. Lies S. of Mutton Mtns. Extends
S. almost to Bend, Oreg., and lies W. of Deschutes River and W. of Crooked
River. Fills structural and erosional depressions that are younger than Columbia
River basalt. Contains no glacial erratics. If Madras and The Dalles fms. are
equiv. in time, both may represent aggradational activity during first glacial
stage.

E. T. Hodge, 1932 (Univ. Oreg. Pub., Suppl. to Geol. ggr., vol. 1, No. 5). Jfadra# fm.
was suggested in 1928 as a substitute for Russell's Deschutes sands, so as to
give a specific location and truly formational name to a fm. that, except along
Deschutes River, has been mistaken for Columbia River basalt, and because near
town of Madras all the various features of this fm. are excellently displayed.
Includes beds that farther N. have been variously known as The DuZZes bede and
Rtzfaop fm. Accumulated rapidly. Not older than Plio. and may be Pleist.
Rests uncon. on Columbia River basalt and older fms. Overlain by Cascade fm.,
which tentatively includes all lavas younger than Madras fm. and older than
Recent.
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tMadrid formation.
Upper Cretaceous: Central northern New Mexico (Santa Fe County).
D. W. Johnson, 1903 (School Mines Quart., vol. 24, p. 338). cocd proap.—
Coal series, of Fox Hills age, 1,000 ft. thick in Cerrillos Hills, N. Mex. Upper
25 ft. consists of massive yellow and white sss. ; lower 300 ft. contains several coal
seams and some sh. beds. Underlies Galisteo sand group of Hayden and overlies
Fort Pierre group.

Same or approx, same as Mesaverde fm., the older name.
Named for Madrid, Santa Fe Co.

Madruga chalk.
Cretaceous : Cuba.
J. W. Lewis, 1932 (A. A. P. G. Bull,, vol. 16, No. 6, p. 539).

Madson basalt.

Pleistocene: Southern Idaho (Gooding County).

II. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, datea
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No. 4, pp. 434-439). Jfadsow basalt.—
Diabasic black basalt, in most places regularly jointed, and Riling a former
canyon of Snake River carved in Hagerman lake beds. Exposed thickness 200 ft.
Older than Malad basalt and younger than American Falls lake beds. Madson
Spring, Gooding Co., issues from this basalt.

Magallanes rhyolite.
Age (?): Mexico (Sonora).
N. L. Taliaferro, 1933 (Jour. Geol., vol. 41, No. 1, p. 34).

Magdalena group (also Magdalena limestone).

Pennsylvanian (lower) : New Mexico (widespread) and western Texas.

C. H. Gordon, 1907 (Jour. Geol., vol. 15, pp. 807-816). Jfapdaleaa proi/p.—
Divided into (descending) Madera Is. (300 to 700 ft. of dark-blue Is.) and
Sandia fm. (500 to 700 ft. of alternating beds of blue and black clay sh.,
compact earthy Is. and cgl., vitreous ss. or qtzite; sh. and Is. predominate). In
Magdalena Mtns overlies Kelly Is. (Miss.).

P. B. King, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 697-798), extended Jfa"datena Is.
into Tex. (where he identified the fm. in Hueco and Franklin Mtns and in a small
area in Sierra Diablo) and restricted Hueco Is. to beds, of Perm.(?) age, uncon.

Named for development in Magdalena Mtns, N. Mex.

Magnolia member (of Platteville limestone).
Middle Ordovician (Black River) : Southwestern Wisconsin, southeastern
Minnesota, northeastern lowa and northwestern Illinois.

C. A. Bays and G. O. Raasch, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., pp.
297-300). Kay's definition of McGregor memb. includes Lower Blue beds of Cham-
berlin and overlying beds which authors here name JfapaoMa memb., restricting
-McGregor memb. to Lower Blue beds alone. Introduction of MapnoMa is necessary
because of somewhat inconsistent use of "Upper Buff," although in the main the
Magnolia memb. is coincident with latter. However, in south-central Wis. (type
area of Upper Buff) the Spechts Ferry and Magnolia are included in "Upper
Buff," but in Lead Region the Magnolia is rather generally included in underlying
"Blue Beds." There is extant no term which universally and specifically refers
to the dolomites for which we are proposing Jfa“wotta. Type exposure is on and
near highways 13 and 14, 1 mi. S. of Magnolia, in NW% sec. 26, T. 3 N.. R. 10 E.,
Rock Co., Wis., where the beds are 39 ft. thick. The beds are light-buff, moder-
ately thick-bedded dol., with conspicuous fucoidal markings on bedding planes, at
least in upper part of the memb. Lower down the bedding planes in many places
bear great numbers of ostracod Leperditia /abaMtes. The Magnolia rests on
dolomitic facies of Blue memb. and is overlain by 8 ft. of cherty Spechts Ferry
beds with Ilounsfield metabentonite [type in N. Y.J 17 inches above base. Fauna
remarkably similar to that of Lower Buff or Pecatonica memb, In W, Wis.
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Magnolia memb. is thinner and less conspicuous. In Lead Region it is more limy
and more thinly bedded. Fossils listed. The bed of Minn, is clearly=
Magnolia memb.

MagofRn beds.
Pennsylvanian : Eastern Kentucky (MagoHin, Knott, and Breathitt Counties).

W. C. Morse, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 296, 301). beds pro-
posed for the shales and Iss. so extensively developed in southern MagoZn Co. ;
not limited to that county, but probably have their most typical development there.
In section at head of Sycamore Branch of Oakley Creek at home of Mrs. Sarah
Salyers they consist of (descending) : (1) Shales, blue, black, clayey, and carbona-
ceous, 3% ft.; (2) dove-colored Is., 1 ft.; (3) shales, upper part calc, and very
fossiliferous, 1% ft.; (4) impure sandy Is., fossiliferous, 0.4 ft.; (5) shales, soft,
blue, clayey, filled with plant fossils, 3 ft. This is perhaps an average section.
Overlie Middle, "Taylor," or Copland coal ; lie 35 ft. below Saltlick beds and 220
or 230 ft. above Kendrick shales. Can be traced from type loc. through Knott
and Breathitt Counties to North Fork of Kentucky River at Copland, where they
form roof of coal mined there.

Magog formation.
Ordovician : Quebec.
H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 200).
Ord., Canada.

T. H. Clark, 1934 (Geol. Soc. Am. Bull., vol. 45, No. 1, p. H). Afai/oy spates, Ord.,
Quebec.

Magog conglomerate.
Lower Ordovician: Quebec and northeastern Vermont.
J. A. Dresser, 1925 (Roy. Soc. Canada Proc, and Trans., 3d ser., vol. 19, sec. 4, p. 116).
Ord., Quebec. Included in Quebec group.
C. H. Richardson, 1929 (16th Rept. Vt. State Geol., pp. 107-110). Jfapogr phase of
Irasbargr <ith. was discovered by Dresser, 1925. Its pebbles are pre-Ord. and its

matrix is Ord. It lies at base of my Memphremagog slates. In this respect it
conforms to NorthReld phase of the Irasburg, which is more than 100 mi. farther S.

Magothy formation.

Upper Cretaceous: Maryland, New Jersey, Delaware, Long Island and other
islands of New England coast.

N. H. Darton, 1893 (Am. Jour. Sei., 3d, vol. 45, pp. 407—419). Mupothp /nt.—Mainly
white and buff sands with local beds of brown ss. and limonitic streaking in plates
and discolorations. To SW. becomes gravelly for some distance, and some portions
are locally lithified into loose egls. or more or less pebbly brown sss. 1 formerly
supposed these beds to be a local upper memb. of Potomac fm., but find they are
separated from Potomac by a continuous erosion plane and that they constitute
a distinct fm. 0 to 30 ft. thick in upper Chesapeake Bay region. Uncon. underlies
Severn fm. Excellency exposed on Magothy River [Anne Arundel Co., Md.J.

For further explanation of Mayotby fm. see under Tfatmtw fm., 1904 and
subsequent entries.

Magpie dolomite member (of Blaine gypsum).

Permian: Western Oklahoma.

C. N. Gould, 1902 (Okla. Geoi. Surv. 2d Bien. Rept., pp. 42, 48). Ifuppie dol niem&.
of Biuine div—Hard fossiliferous aren, dol., 1 to 12 ft. thick, overlain by Medicine
Lodge gyp. memb. and separated from underlying Ferguson gyp. memb. by a
stratum of red sh. All included in Blaine div.

Later abandoned by Gould. See 190G and 1927 entries under AMonu dol.
memb.
Creek, Blaine Co., just below the ledge.

Named for permanent camp of an Arapahoe chief of that name on Bitter
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Magrath sandstone. (In Bearpaw shale.)
Upper Cretaceous: Southern Alberta (near Lethbridge).

T. A. Link and A. J. Childerhose, 1931 (A. A. P. G. Bull, rol. 15, No. 10, pp. 1232,
1235). Magrath ss. (Arcttoa zone)—A distinctly sandy zone, consisting of several
members having aggregate thickness of 62 ft., present in top part of lower third
of Bearpaw sh. Top lies 272 ft. above base of Bearpaw and 100+ ft. below Kipp
ss. Type section is on S. bank of St. Mary River % mi. downstream from mouth
of Magrath Coulee, Lethbridge area.

Mahanoy black shale member.
Middle Devonian: Central Pennsylvania (Northumberland County).

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, Proc. Pal. Soc. Feb. 28, pp. 202-203).
Mahanoy Mach sh. mtemh—Top memb. of Marcellus fm. in central Pa. Is fissile,
nearly barren, black sh.; 200 ft. thick SW. of Mexico, Juniata Co. Named for
Mahanoy Twp, SW. Northumberland Co., where well exposed. Overlies Mexico
ss. memb.

Mahantango formation.
Middle Devonian: Central Pennsylvania (Allegheny Front).

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, Proc. Pal. Soc., Feb. 28, pp. 202, 205-
223). Mahantango (nt—Introduced to include all beds btw. Marcellus black sh.
and base of Portage. It is=Hamilton as formerly in general use. As Hamilton
is now rated in N. Y. and Pa. as a group term, and because the post-Marcellus beds
in central Pa. are lithologically inseparable into fms., it is necessary to employ
some new title for these strata. Named for North Branch of Mahantango Creek,
in whose valley and in adjacent parts of Snyder and Juniata Counties are excellent
exposures. The fm. is exposed throughout central Pa. except in a few sections
in south-central Juniata Co. Thickness varies from max. of 1,100 ft. in North-
umberland Co. to minimum of 500 ft. in western Juniata. With exception of
the prominent Montebello ss. the fm. throughout is of nearly uniform lithology.
In south-central Pa. contains coarse heavy ss. lenses. The fm. is chiefly uniformly
dark gray or brown, usually clayey or finely aren. sh. to fine-grained, dark, shaly
ss. that may become platy or Saggy locally. Very fossiliferous. Fossils listed.
In central Pa. it is divided into (descending) Moscow faunal facies, Ludlowville
faunal facies, and Skaneateles faunal facies. In eastern Pa. it is represented by

B. Willard, 1935 (Geol. Soc. Am. Proc. 1934, June 1935, p. 361). Hamilton group
along Allegheny Front divided into Mahantango fm. above (including, descending
order, Frame sh. memb., Cheneysville ss. memb., and Gander Run sh. memb.), and
Marcellus fm. below.

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, Aug. 31, pp. 1276-1290). Ham-
ilton group of eastern Pa. divided into 4 fms. (Moscow, Ludlowville, Skaneateles,
and Marcellus), which maintain their identity btw. Susquehanna and Delaware
Valleys. In more easterly sections the characters are obscured except for the
Marcellus, which is the one fm. of the group recognizable throughout the Hamilton
in Pa. In central Pa. Hamilton group is divided into Mahantango fm. (including
Moscow faunal facies, Ludlowville faunal facies, and Skaneateles faunal facies)
and Marcellus fm. (divided into, descending, Mahanoy black sh. memb., Mexico ss.
memb. Turkey Ridge ss. memb., and Shamokin black sh. memb.). In Bedford Co.,
near Chaneysville, Mahantango fm. is divided into (descending) Frame sh. memb.,
Chaneysville ss. memb., and Gander Run sh. memb., aggregating 1,375 ft. In
Huntingdon Co. the thickness is 1,065 ft. [Long description.)

Mahaska till.
Mahaskan glacial epoch.

Terms employed by C. [R.J Keyes to designate the Pleist. deposits in lowa
now called /Cansan. (In his opinion the deposits called Kansan in Iowa
are in truth pre-Kansan and correspond to the Nebraskan or oldest Pleist.
stage. See Pan-Am. Geol., vol. 55, p. 145,1981, and vol. 58, p. 203, 1982.)
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Mahomet beds.
Pleistocene : Central eastern Illinois (Champaign County ).

E. J. Cable, 1921 (Iowa Univ., Some phases of Pleistocene in Iowa, pp. 59-60).

Ma&omet beds are located near Mahomet [Champaign Co.], Ill., and belong to
Sangamon interglacial epoch. [Discusses fossils—insects.]

Mahoning sandstone member (of Conemaugh formation).
Pennsylvanian: Western Pennsylvania, eastern Ohio, West Virginia, and

1.

western Maryland and Virginia.

P. Lesley, 1856 (Manual of Coal, pp. 94, 97-98). MaMMttw47 ss.—Underlies coal F
of Barren Measures and overlies the Lower series, which includes coal E (Upper
Freeport) about 50 ft. beneath top. The Mahoning consists of 2 sss., each 35 ft.
thick, separated by 25 ft. of sh. Rests on 2 to 50 ft. of brown and blackish sh.

H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 477, 493). MaTtoydny wusste bed of

50 to 75 ft. thick, underlies Lower Barren Measures and overlies Freeport
group. Becomes a true cgl. along the Mahoning Creeks.

. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q, p. 33). The Mahomwy 3s. of Royers

extended from top of Buffalo ss. to base of Lower Mahoning ss. Name here re-
stricted to lower ss., which is 40 to 80 ft. thick, and consists of (descending) :
Flaggy ss., 28 ft. ; fire clay and argill. sh., 35 ft.; Is., 5 ft. ; shaly ss., 10 ft. When
massive it is usually a coarse-grained yellowish white rock and frequently contains
small pebbles of quartz. The term Mahoning has always been applied to this
lower ss. The Buffalo ss. and Mahoning ss. never merge. Both sss. are present
on Mahoning Creek [Indiana and Jefferson Counties, Pa.]. Lies lower than Brush
Creek coal and rests on Upper Freeport coal.

W. G. Platt, 1880 (2d Pa. Geol. Surv. Rept. Hg), recognized in Armstrong Co., Pa.:

—

(1) An Upper Mahoning ss. 160 ft. thick (which J. P. Lesley on p. 312 proposed
to change to BMtsbwg? 33.); (2) a MiM7e MaTumiwgr 33., 15 ft. thick [probably
Buffalo ss.], overlying the Gallitzin coal; and (3) a Loiter 33, 20 ft.
thick, separated by a short interval from underlying Upper Freeport coal.

. C. White, 1891 (U. S. G. S. Bull. 65, pp. 95-98). Ma7m?th%r 33.—In places one

rock ; in other places it subdivides, is complex, and 100 to 150 ft. thick, consisting
of (descending) : Upper Mahoning sss., 40 to 50 ft.; Mahoning coal, 0 to 17 ft.;
Jfabowbty 73., 0 to 20 ft. (in Beaver Co., Pa., locally termed "Summit" Is.) ; Upper
Cannelton coal, 0 to 5 ft.; thin red or variegated sh. ; Middle Cannelton coal, 0 to 3
ft.; thin red or variegated sh.; Lower Mahoning ss., 30 to 100 ft. (generally
bluish-gray sss. and shales).

C. Butts, 1906 (U. S. G. S. Bull. 279, pp. 39-40). For reasons fully stated in Kit-

tanning folio (No. 115, 1904) writer has decided to apply JfahoHWty 33. to only
sss. lying btw. Upper Freeport and Brush Creek coals, an interval of 70 to 100 ft.
This ss. usually lies at base of Conemaugh fm. and closely overlies Upper Freeport
coal. It may, however, occupy a higher position and be separated from the coal
by a sh. bed of variable thickness. [This is definition followed by U. S. Geol.
Survey.]

Mahoning limestone. (In Conemaugh formation.)
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and

northern West Virginia.

H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 477, 489). MuTton"n" 73, 2 ft. thick,

—

—

is top memb. of Tionesta group and in neighborhood of Newcastle, Pa., it imme-
diately underlies Tionesta [Homewood] ss.

. C. White, 1879 (2d Pa. Geol. Surv. Rept. Q). The Mahoning Is. of Rogers is

here renamed Upper Mercer 73. [See quotation under Upper Mercer 7s.]

. C. White, 1886 (2d Pa. Geol. Surv. Rept. Qg). The Mahoning ss. having been

named during the First Survey from Mahoning Creek, in Indiana and Jefferson
Counties, it was confusing to have a Mahoning Is. much lower in the series, named
from Mahoning River in Lawrence Co., and it is therefore replaced by Upper
Mercer Ts.

. C. White, 1891 (U. S. G. S. Bull. 65, pp. 95-98), recognized AtaAomny Is.

as a bed in midst of Mahoning ss. memb. (See quotation under AfaAoniny
ss. The application of the name to this Is. bed has had consid-
erable usage.
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Mahoning red bed. (In Conemaugh formation.)

Pennsylvanian: Western Maryland, western Pennsylvania, and northern
West Virginia.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 57, pl. 6), applied Maboninp red bed
and Maboninp red sb. to beds both overlying and underlying Mahoning Is. in Pa.
and western Md. On p. 57 he stated: A bed of red sh. has been observed at several
localities in Upper Potomac Basin beneath Brush Creek coal, for which the name
Mahoninp red sir. is here proposed. Red sh. appears at this horizon in Conemaugh
fm. at widely separated points, having been observed in well at Glenova, W. Va-,
in various wells in vicinity of Pittsburgh, and more recently by Dr. Harvey Bassler
and writer at Freeport, Pa. This bed may be divided into 2 benches btw. which
the Gallitzin coal may lie. [The chart, pl. 6, applied Mahoninp red bed and
Maboninp red sb. to beds both overlying and underlying Mahoning Is. in Pa. and
western Md., and also to beds both overlying and underlying Gallitzin coal.]

Mahoning fire clay. (In Conemaugh formation.)
Pennsylvanian : Northern West Virginia, western Pennsylvania, and western

Maryland.
See under Thornton Tire clay. In Pa. the name Mahoniny /tint clay has been
applied to 0 to 15 ft. of clay underlying Mahoning coal and overlying

Mahoning Is.

Mahoning formation.
Pennsylvanian : Southwestern Pennsylvania.
G. H. Ashley, 1926 (Pa. Topog. and Geol. Atlas No. 65, Punxsutawney quad., pl. 4,
pp. 25-26). Mahonwn/ fm. includes beds btw. top of Upper Freeport coal and top
of Brush Creek coal.

Includes Mahoning ss. memb. of Conemaugh fm. and some overlying and
underlying beds.

Mahopac granite.

Pre-Cambrian: West Point quadrangle, southeastern New York.

C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225-226, pp. 54-56).
Mahopac granite—Medium-grained pinkish gneissoid granite, distinctly but not
strongly foliated. Composed of colorless quartz, slightly pink feldspar, and dark
biotite. Mapped with Reservoir granite, but it can be mapped separately. Is
an intrusive rock. Type loc. along road running from Kent Cliffs to Mahopac
mines, especially on fault scarp N. of latter mines, in Putnam Co.

Mahto sandstones.
Cambrian : British Columbia and Alberta.
C. D. Walcott, 1913 (Smithsonian Mise. Coll. vol. 57, No. 12, pp. 335, 339).

Maidment formation.

Lower Ordovician: Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
Maidmenii fm.—Shales carrying Niobe homeWi,' underlying Riders Brook fm. and
overlying Apsey fm. Included in Clarenvilie series. [Derivation of name not
stated.]

Main Street limestone member (of Denison formation).

Lower Cretaceous (Comanche series): Northeastern Texas and central
southern Oklahoma.

R. T. Hill, 1894 (Geol. Soc. Am. Bull,, vol. 5, pp. 302, 303, 317, 328-331). Main
street Is—Fossiliferous coarse-grained Is., of irregular hardness, composed of
minute shell fragments, and separated by thin beds of clay. Of dull yellow
color on weathering, white on fracture. Thickness not over 30 ft. Top memb.
of Denison beds and of Washita div. Overlies Pawpaw clays and uncon. under-
lies Dakota ss. [As thus defined included Grayson marl memb.]

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 114-115, 121-124, 245,
246-249, 266-271, pls. 7, 18). Maw street Is,—Impure, hard, yellow or yellowish
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white Is. with mar] layers, underlying Main St. at Denison, Tex. Thickness
15 to 22 ft. Underlies Grayson marl (grayish marl, lighter colored than Main
Street is., and 60 ft. thick) and overlies Pawpaw fm., all of which are included
in Denison beds. [This is generally approved definition, and it displaces "Choctaw
Is."]

Maissade tongue (of Thomonde formation).
Miocene . Haiti.
W. F. .Tones, 1918 (Jour. Geol., vol. 26, p. 739). [Assigned to Tert., and called

W. P. Woodring, 1922 (Haiti Geol. Surv., Stratigraphy, structure [etc.], of central
plain, p. 7). .Maissade tonpae of Thomonde fm. assigned to Mio.

Major sand.
A subsurface sand in St. Louis Is. of western Ky.

Makalapa tuff.
Pieistocene (late) : Hawaii (Oahu Island).
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Ilydrog.
Bull. 1). MaAatapa ray.—Erupted from Makalapa Crater. Included in middle
part of Honolulu volcanic series [q. V.].

Makanda sandstone member. (In Pottsville formation.)
Pennsylvanian: Southwestern Illinois.

S. St. Clair, 1917 (HIL. Geol. Surv. Bull. 35, p. 48, pl. 4). Mahanda ss. tnemb.—
Heavy cliff-making ss., 100-]- ft. thick, exposed near Makanda. Lies 100 to
150 ft. above base of Pottsville fm. and top lies 400 to 460 ft. below top of
Pottsville fm. (base of No. 2 coal) of Williamson, Union, and Jackson Counties,
111

J. E. Lamar, 1925 (III. Geol. Surv. Bull. 48, pp. 23, 95-100, and map). In general
-Mahanda ss. memb. may be divided into a basal massive ss. 80 to 120 ft. thick
and an upper part, of about same thickness, composed of medium and thin
bedded sss. interbedded with sh. Cross bedding and ripple marks are common.
Lenses of coal occur at many horizons. Locally its upper part includes beds of
massive ss. and two beds of black sh., which may or may not be same. Thick-
ness 250 ft. in E. part of Carbondale quad, and 300 ft. in W. part. Is top
memb. of Pottsville fm. Rests conformably on Drury sh. and ss. memb., and
is overlain conformably by Murphysboro (No. 2) coal, the basal memb. of
Carbondale fm. Named for town of Makanda, Jackson Co., near which it forms
prominent bluffs.

Makasin Hili zone. (In Negaunee formation.)
Pre-Cambrian (middle Huronian) : Northern Michigan (Marquette County).

J. L. Adler, 1935 (Jour. Geol., vol. 43, No. 2, pp. 113-132). Makasnr HiR aorte
of Nepaunee fm.—Chiefly straight, medium to thin bedded, dense chert, hematite,
and limonite. Grades laterally into ore bodies. Martitic portion near base
grades down into Siamo si. The Makasin Hill zone grades up into North Lake
zone. Thickness 310 ft. Type area, Makasin Hills.

Makawao breccia.
Pleistocene (late) : Hawaii (Oahu Island).

H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div.
Hydrog. Bull. 1). MaAatcao breccia.—Included in lower part of Honolulu volcanic
series [q. v.]. Exposed 2% mi. S. and a little W. of Olomana Peak, in Maunawili
ranch, also at an altitude of 600+ ft. in the bed of Makawao Stream.

Malad basalt.
Pleistocene: Southern Idaho (Gooding 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). Jfaiad basalt.—
Black feldspar pahoehoe basalt Oiling a deep ancient canyon of Snake River N. of
present canyon. In places well covered with loess. Thickness 400+ ft. Oider
than Thousand Springs basalt and younger than Madson basalt. Exposed in
Maiad Canyon, Gooding Co. Near Malad power plant it forms cliff 400+ ft.
high.
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Malade Valley group.
Pliocene (?) : Northeastern Utah and southeastern Idaho (Malade River

valley).

A. C. Peale, 1879 (U. S. Geol. and Geog. Surv. Terr. 11th Ann. Rept., p. 641).
Malade VaHey proap.—The soft sss. and marls of Malade Valley containing forms
of fresh-water shells are probably more modern than same beds in Cache Valley,

Now considered probably of same age as beds in Cache Valley (NE. Utah and
SE. Idaho) and as Salt Lake fm.

Malaga mudstone member (of Monterey shale).
Miocene (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. 146). Malaya mwdstone memb.—Radiolarian mudstone forming top
memb. of Monterey sh. in Palos Verdes Hills. Thickness 300 to 600 ft. Overlies
Valmonte diatomite memb. and underlies Repetto siltstone (Plio.). Is upper Mio.
Type region at Malaga Cove, Palos Verdes region [Los Angeles Co.].

Malahat volcanics.
Carboniferous (?) : British Columbia.
C. H. Clapp, 1914 (Canada Geol. Surv. Summ. Rept. 1912. p. 46 ; Canada Geol. Surv.
Summ. Rept. 1913, p. 90) ; and 1917 (Canada Geol. Surv. Mem. 96, p. 72). Malabat
DOlounics, Carbf. (?), B. C.

Malbaie conglomerate.

Devonian: Quebec (Gaspe Peninsula).

C. H. Kindle, 1936 (Eastern Geol., No. 1, April 1936, pp. 3-5). Gaspe ss. may be
divided into a lower memb. (called by Williams Yor& River ss.), 7,000 ft. thick, and
an upper memb. (consisting of 3,000 ft. of Is. cgls. and sss.), which may be called
Malbaie <%d. Assigned to Dev. The fossils of York River beds are probably
Middle Dev. [Mapped along shores of Mal Baie.]

Malden sandstones. (In Kanawha formation.)

Pennsylvanian: West Virginia.

I. C. White, 1908 (W. Va. Geol. Surv. vol. 2A, pp. 271, 425). MaMeh ss.—Dull gray
or dove-colored, micaceous, sometimes massive but usually flaggy, always making
steep bluffs. Thickness 200 to 350 ft. Overlies Cedar Grove coal and underlies
fire clay beneath Chilton coal. Is conspicuous on both banks of Great Kanawha
River in vicinity of Malden, Kanawha Co.

R. V. Hennen, 1914 (W. Va. Geol. Surv. Rept. Kanawha Co., pp. xxvi-xxviii). MaMen
ss., 15 to 25 ft. thick, underlies fire clay beneath Little Alma coal and lies 0 to 5
ft. above Campbells Creek Is.

C. E. Krebs and D. D. Teets, Jr., 1914 (W. Va. Geol. Surv. Rept. Kanawha Co., p.
279). MaMew ss., gray, dove-colored, micaceous, and often Saggy ss., 60 ft.
thick ; lies 5 to 10 ft. above Cedar Grove coal and lies lower than Thacker coal.

C. E. Krebs and D. D. Teets, Jr., 1915 (W. Va. Geol. Surv. Rept. Boone Co., p. 46).
Malden ss., 5 to 50 ft. of massive grayish-blue micaceous ss., often with layers of
slate ; underlies Little Alma coal and lies 1 to 5 ft. above Campbell Creek Is.
Lower Malde% ss., 8 to 30 ft. of massive ss., lies 1 to 3 ft. below upper bench
Campbell Creek (No. 2 Gas) coal and | to 5 ft. above lower bench of Campbell
Creek (No. 2 Gas) coal.

Malheur formation.
Recent: Northeastern Oregon.

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Review, vol. 8, pp. 207-214). Malhew
fm.—Loose sands, 10 to 200 ft. thick, occurring as dunes. Type loc., Malheur,
Harney Co.

Malignant Cove formation.

Ordovician: Nova Scotia.
M. Y. Williams, 1912 (Am. Jour. Sei., 4th, vol. 34, pp. 245, 246).
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MaHett dolomite.
Lower Cambrian: Northwestern Vermont (Chittenden County).

A. Keith, 19231 (Am. Jour. Sei., 5th, vol 5, p. 110). MaRett do!.—Practically alt of
fm. is massive tight- and dark-gray dol. Beginning 100 ft. above base there are
2 or 3 beds of fine white qtzite, cross-bedded and rippie-marked, and sandy dolo-
mites are numerous, in many places grading into dolomitic ss. Between St. Albans
and Canada border a few beds of sh. occur btw. the dolomites. Bedding is usually
plain and even; most layers are less than 1 ft. thick. Secondary quartz in geodes
is common in the doiomites. A few beds of pink dol. occur here and there, appar-
ently in lower part of fm., but these may be repetitions of underlying Winooski
marble by faulting. The beds are hard and tough and make ridges. Lower Camb,
fossils in upper part in towns of Georgia and Highgate. Thickness 50 to 800 ft.
Named for fine exposures on shores of Mailett Bay [Milton quad.], 5 mi. N.
of Burlington. Grades into overlying Colchester fm. [Parker si.], and overlies
Winooski marble with abrupt change.

Mallorytown granite.
Pre-Cambrian: Ontario.
J. F. Wright, 1923 (Canada Geoi. Surv. Mem. 134, p. 26).

Maione formation.
Upper Jurassic: Western Texas (Hudspeth County).

J. A. Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 720-721, 736). Malone bed.—
In descending order: Gyp.. 110 ft.; massive blue granular Is., 170 ft.; white
fissile granular gyp., 45 ft.; pale-yellow Baggy Is., 25 ft. Underlies Etholen
bed. Included in Washita div. of Cret.

F. W. Cragin, 1897 (Jour. Geol., vol. 5, pp. 817-819). Malo?m beds or Malone fm.—
Fossiliferous sss. and lIss., gypsums, massive calcite-seamed lIss., and any other
rocks included among these of Malone Mtn and hills N. and E. of Malone
Station. The Malone fm. thus assumes wider limits, a different age significance,
and far greater importance than were assigned to it by Mr. Taff. Contains
Jurassic fossils. [These fossiis are now considered to be Upper Jurassic.]

W. S. Adkins. 1933 (Univ. Tex. Bull. 3232, pp. 254-257). Malone fm. of Cragin
included rocks of both upper Jurassic and lowermost Cret. age, which outcrop
near Malone (now Torcer) Station on Southern Pacific Ry, SW. of Hudspeth Co.
The name Maioae, in accordance with Cragin's apparent intention, is here re-
stricted to that portion of these rocks which is of Jurassic age. These beds are
only a small terminal residue of Jurassic strata of much greater extent which
were deposited in a northwardiy narrowing arm of Kimmerldge sea in north-
central Mexico. They are mostly of Kimmeridge age. The Malone beds rest
uncon. on Perm, strata and are overlain, by an inferred uncon., by Valanginian
Cret. The Malone Jurassic is mostly cgls., brown sss., and Iss., the sss. in part
conglomeratic with well rounded Is. and chert pebbles. Some Iss. contain chert
pebbles. Lithology and position indicate near-shore facies. The Cret. part of
Malone fm. is here named Torcer fm. [This restricted definition has not been
considered by U. S. Geol. Survey for its publications.]

Maloney metamorphic series.

Ordovician: Central Washington (Skykomish Basin).

W. 8. Smith, 1916 (Jour. Geoi., vol. 24, pp. 559-570). Malonep metamorphic series.—
Qtzites, schists, and crystalline Iss., with associated greenstones. Thickness 4,000
ft. Weaver correlates this series with Cache Creek series of Dawson. On litho-
logic grounds formerly believed=[G. O-] Smith's Peshastin series of Snoqualmie
area, but fossils identify it as Ord., instead of Carbf., as the Peshastin is called
by [G. O.J Smith and the Gunn Peak by Weaver. Younger than Easton schist.
[On p. 560 he uses Maionep (Gumt Peah) metamorpMe series. Type loc. not
given, and compiler has been unable to locate it.]

Maloney sand.
A subsurface sand, of Penn (?) age, in Stephens Co., southern Okla.;
lying at 2,600 ft. depth in Empire pool, the Kagey sand lying at 2,300 ft.
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Mai Pais gravel.
Age (?): Cuba.
C. W. Hayes, 1901 (Rept. geol. reconn. Cuba, p. 114).

Maipais basalt.

Tertiary (Pliocene?) : Southwestern Nevada (Goldfield district).

F. L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 72, etc.). Malpaig hasaW.—
Flow or Sows, with a few small Intrusions. Dark olivinitic basalt, of a holo-
crystalline variety that is properly designated dolerite. ~Caps Maipais Mesa,
SW. part of Goldfield dist. Thickness 100 to 200 ft.

Maltrata division.
Cretaceous : Mexico.
J. D. Villarello and E. Bose, 1902 (Mexico Inst. Geol. Bull. 16, p. 16).

Mamacoke gneiss.

Pre-Cambrian: Southeastern Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 114, 150-152,
and map). Mamacoke pneiss.—Larger area decidedly gneissic, containing much
biotite and more rarely hornblende, but elsewhere the rocks are very granitic in
appearance. These different types of rock are probably of different age and
possibly of different origin. Much held work is needed. Exposures on Mama-
coke Island are typical of large part of area. The eastern part consists of many
alternating bands, usually less than 2 ft. thick, of black biotite and white
feldspar and quartz; the western is a normal reddish-gray granitic gneiss.
Probably igneous and pre-Camb.

H. E. Gregory and H. H. Robinson, 1907 (Conn. Geol. and Nat. Hist. Surv. Buil.
7, p. 38). Mamacoke gneiss is of igneous origin.

Mamainse diabase.
Pre-Cambrian: Ontario.
E. S. Moore, 1926 (Ont. Dept. Mines 35th Ann. Rept., vol. 35, pt. 2, p. 60).

fMammoth limestone.

Lower Ordovician and Upper, Middle, and Lower Cambrian: Central
northern Utah (Tintic district).

G. W. Tower, Jr., and G. O. Smith, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 620,
footnote). In Tintic folio the Eureka Is. of this rept. will be named Mammoth fm.,
to avoid duplication of names. [For description see fEweka Is. The accompany-
ing map shows the fm. well exposed at and around Mammoth, Juab Co. In
Tintic foiio, No. 65, 1900, the fEureka Is. was renamed fMammoth is. In de-
tailed rept. on Tintic dist. (U. S. G. 8. P. P. 107, 1919) it was subdivided by
G. F. Loughlin and W. Lindgren into 9 fms. (of Lower Ord. and Upper, Middle, and
Lower Camb, age), and fMammoth Is. was abandoned ]

Mammoth andesite.
Tertiary: Central Nevada (Cedar Mountains).

A. Knopf, 1921 (U. S. G. S. Bull. 725H). Mammoth andesite is well exposed on
Mammoth claim, Cedar Mtns. Probably not younger than middle Mio.

Mammoth Cave series.

Mississippian: Western central Kentucky.

A. M. Miller, 1919 (Table of geological formations of Ky., p. 3). Mammoth Cave
gemeg.—Best developed in western Ky. Includes Newman [Is.] in part in eastern
Ky. Includes St. Louis Is., Ste. Genevieve Is., Bethel ss., and Gasper [oolitel.

A. M. Miller, 1919 (Dept. Geol. and Forestry of Ky., ser. 5, Bull. 2, p. 103). Mam-
moth Cave is. series.—This name is proposed for the almost uninterrupted deposit
of relatively pure Is. which has as a highly conspicuous feature the presence in it of
caverns of considerable extent. Greatest development in State is in region surround-
ing the Western coal Reids, where it may reach max. thickness of 600 ft. Is gener-
ally less than 100 ft. Includes Ste. Genevieve and St. Louis stages. Underlies
Bethel ss. and overlies [discon., p. 250] Warsaw stage. Is closely=Maxuville,
Greenbrier, and Newman Iss.

Apparently named for Mammoth Cave, Edmonson Co.
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Mammoth Mountain rhyoiite. (In Potosi volcanic series.)

Miocene: Southwestern Colorado (Creede district).

W. H. Emmons and E. S. Larsen, 1923 (U. S. G. S. Bull. 718). A single thick
Sow, of rather uniform character, at base of Piedra group of Potosi volcanic series
in NE. part of Creede area and in mtns to E. and NE. Has been followed to E. as
far as Bellows Creek, but not recognized to W., S., or N. of Creede area. Wedges
out in upper drainage basin of Nelson Creek. Thickness 0 to 1,000 ft. Named for
Mammoth Mtn. Overlain- by rhyolite tuff.

Manana tuff.

Latest Pleistocene or Recent: Hawaii (Manana Island).

H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Hydrog.
Bull. 1). tMff—Pelagonitized gray to brown lithic tuff, erupted from 2
vents. Composes Manana Island, 1% mi. NW. of E. point of Oahu. Included in
upper part of Honolulu volcanic series [q. v.J.

Manasquan marl.

Eocene (lower) : New Jersey.

W. B. Clark, 1893 (N. J. Geol. Surv. Ann. Rept. 1892, pp. 205-208). jHanasgMtwt
marZ—Greensand throughout. Highly quartzose in lower 40 ft. The upper more
glauconitic memb., 25 ft. thick, is known as the "ash marl." Underlies [uncon.]
Shark River marl, and conformably overlies Middle Marl bed [Rancocas group].
Named for excellent section of strata on Manasquan River.

C. W. Cooke and L. W. Stephenson, 1928 (Jour. Geol., vol. 36, No. 2, p. 145), trans-
ferred this fm. from Upper Cret. to Eo., based upon contained fauna.

Manassas sandstone. (In Newark group.)

Upper Triassic: Northeastern Virginia.

J. K. Roberts, 1923 (Pan-Am. Geol., vol. 39, pp. 185-200). JftmtMsas gs.—Sss.
forming intermediate fm. of Triassic sediments of northern Va. Older than Bull
Run shales and younger than Border cgls. The red sandstones are limited chiefly
to W. side of Triassic basin typically developed around Manassas.

J. K. Roberts, 1928 (Va. Geol. Surv. Bull. 29, pp. 24-25). Jfcwtagsog ss. is for most
part intercalated with Bull Run shales, and extends in very broken belts from a
few mi. S. of Potomac River over all areas to Carolina border. Where not dis-
turbed by faulting and not covered by Recent material or soil the Border cgls.
underlie Manassas ss. and the Bull Run shales overlie it.

Manastash formation.
Eocene: Central Washington (Mount Stuart and Snoqualmie quadrangles).

G. O. Smith, 1902 (U. S. G. S. 22d Ann. Rept., pt. 3, pp. 485-486). Jfanastash fm.—
Carbonaceous beds of different character from preceding Roslyn fm. (Eo.).

G. 0. Smith, 1903 (U. S. G. S. P. P. 19; and U. S. G. S. Ellensburg folio, No. 86).
So far as known Jftwtastash fm. is limited to SW. part of Mount Stuant quad, and
adjacent part of Snoqualmie quad. Consists of ss., sh., and cgl. beds with some
seams of carbonaceous material. Uncon. underlies Yakima basalt (Mio.). Al-
though somewhat younger than Roslyn fm., which occurs a few mi. to N., the
Manastash rests upon Easton schist (Carbf. ?). This relation is believed to indicate
nondeposition of the earlier Eo. sediments in this area.

G. O. Smith, 1904 (U. S. G. S. Mount Stuart folio, No. 106). JftMMMtash fm. is
1,000 ft. thick. Occurs on headwaters of Manastash Creek.

E. J. Saunders, 1914 (Wash. Geol. Surv. Bull. 9), gave thickness of Manastash fm.

as 1,900 ft.

tManatee River marl.

Miocene (lower or later Miocene) : Western part of peninsular Florida.

W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 125-126). Jfanutee River marZ.—Basal
white marl and yellowish ss. at Rocky Bluff, on right bank of Manatee River, a few
mi. above Braidentown, Manatee Co. The marl is "densely charged" with organic
remains. [Mentions fossils and briefly discusses probable relations to other fms.]
These imperfect data indicate most southern extension of Chesapeake group which
has yet been determined on W. edge of Floridian peninsula.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept.). "Manatee
River marl" is a part of Oak Grove sand memb. of Alum Bluff fm., and name is

151627°—38----- 3
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C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). "Manatee
River marl" is here included in Hawthorn fm.

iManayunk mica schists and gneisses.

Pre-Cambrian (Glenarm series) : Southeastern Pennsylvania.

C. E. Hail, 1881 (2d Pa. Geol. Surv. Rept. C,, map and pp. 27-28). Mauapunh mica,
schists and pneisses [on map] ; Manayanh proap [in text).—Crosses the Schuylkill
at Manayunk. Extends along Schuylkill River from S. of Mill Creek to mouth
of Wissahiekon Creek.

Replaced in part by Wissahiekon fm.

Manchester shale.

Eocene: Southwestern Arkansas.

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 52, 188). Manchester
shales.—Very dark blue or, when wet, dense-black clay shales, 5 ft. thick. Exposed
at Manchester Landing, on Ouachita River, where they underlie 3 ft. of blue and
drab Snely laminated micaceous sands. Included in Camden series. Same as
shales at mouth of L'Eau Frais. [On pp. 56, 211, and elsewhere in this rept.
these shales are called -L'Zan Frais shales.]

Probably belong to Wilcox fm.
Named for exposures at Manchester Landing, near mouth of L'Eau Frais,

Clark Co.

Manchester group. (In Newark group.)
Upper Triassic: Central southern Pennsylvania (Dauphin and York

Counties).

G. H. Ashley, 1931 (Topog. and Geol. Surv. Fa. Bull. Gl, p. 77). Manchester proap.—
Coarse-grained, highly micaceous greenish-gray, relatively soft ss. with interbedded
red feldspathic ss. and sh., 7,000 to 8,000 ft. thick, composing basal fm. of Upper
Triassic in Dauphin and York Counties. Underlies Conewago group. [Credited to
[M. H.] Bissell. When the Triassic of New Cumberland and Middletown quads,
(in which occurs Manchester Twp) was differentiated for 1931 geol. map of Pa.
these rocks were mapped as New Oxford fm., of which they are a western extension,
and the overlying Conewago of Bissell was included in Gettysburg sh.J

Mancliioneal formation.
Pliocene : Jamaica.

R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 86).
C. Sehuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 419).

Mancos shale.
Upper Cretaceous (of Montana and Colorado age) : Western Colorado, north-

western New Mexico, eastern Utah, southern and central Wyoming.

W. Cross, 1899 (U. 8. G. S. Telluride folio, No. 57). Mancos sh.—Dark-gray or lead-
colored shales, nearly always somewhat sandy. Contains thin calc, layers which
in places become almost Iss. and are usually rich in fossils. Sand locally increases
to form ss., but no Is. or ss. layer is persistent and prominent enough to be traced
far. Thickness 2,000 ft. Overlies Dakota fm. and in Telluride quad, is overlain by
Eocene San Miguel fm. Named for characteristic occurrence in Mancos Valley
and about town of Mancos, btw. La Plata Mtns and the Mesa Verde.

W. Cross and A. C. Spencer, 1899 (U. S. G. S. La Plata folio, No. 60). Mancos sh.—
So named in Telluride folio. Throughout its thickness of 1,200+ ft. in La Plata
quad, it is an almost homogeneous body of soft, dark-gray or nearly black, car-
bonaceous clay sh., varied only by few thin fossiliferous bands or concretions of
impure Is., which are too few and too discontinuous to serve as practical guides
in subdivision of the great sh. series. Is limited below by Dakota ss. and above
by lowest ss. of Mesaverde fm., which consists of alternating sss. and shales.
The whole fm. is well exposed along N. face of the Mesa Verde near Mancos, below
the scarp of ss. Fossils, identified by T. W. Stanton, are of Benton and Pierre
age, but no distinctive fauna of Niobrara age has yet been found in it.

N. M. Fenneman and H. S. Gale, 1906 (U. S. G. S. Bull. 297). The 2,000 to 2,500 ft.
of dark sh., containing Is. and ss. layers, which lies above Dakota ss. in Yampa
coal held, NW. Colo., is here called Mancos sh. because it closely resembles typical
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Mancos sh. of SW. Colo, and occupies a similar position above the Dakota. It is
also overlain by beds which are apparently analogous to typical Mesaverde fm.,
which overlies the Mancos in SW. Colo. Fossils 200 ft. above Dakota ss. are
pronounced by T. W. Stanton to be of Benton age, and fossils 600 ft. higher are
pronounced by him to be of Niobrara age. Approx, upper half of the Mancos is
of Montana age.

J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134, p. 10). The marine Mancos 3h. of
SW. Colo, and NW. N. Mex. has yielded faunas of, in ascending order, Greenhorn,
Carlile, Niobrara, and Pierre age. It grades into underlying Dakota ss., and
into overlying Mesaverde group, the bdy with which is arbitrarily fixed. Writer
believes lower part of Mesaverde group on the San Juan represents time interval
of part qf Mancos sh. of Animas River section. Thickness at type loc. is 1,200 ft.
It varies in thickness in SW. Colo., up to a max. of 2,000 ft. near Telluride.

Mancos sandstone.
Upper Cretaceous: Northwestern Colorado (Routt County).

R. D. Crawford, 1920 (Colo. Geol. Surv. Bull. 23, pp. 11-15, map). Manoos ss.—Seen
in only 3 exposures. Near S. border of Williams Park the exposed part of this
memb. consists of alternating sss., shales, and lIss., dominantly ss. with some fos-
siliferous Is. and numerous sh. partings; the Is. has strong bituminous odor. Thick-
ness 20 to 40 ft. Lies 350 to 400 ft. above base of Mancos sh., of which it is a memb.

K. M. Willson, 1920 (Colo. Geol. Surv. Bull. 23, pp. 30-39). Mancos ss. consists of
porous calc. ss. with numerous thin sh. partings. Is 25 to 35 ft. thick in Tow
Creek anticline, and lies 460+ ft. above base of Mancos sh.

Mancosian series.

A term applied by C. R. Keyes to the rocks underlying his Foxian series

and overlying his Pierrean series.

Mandan amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, pp. 177, 205, 206,
248, 409, 490, 491, etc., Ogs. 23, 24, 25, 29, 34). Mandan ophite, 250 ft. thick.
Usually comes not over 300 ft. below the Greenstone. [This rock has for many
years been called Mandan amypdaloM.]

Belongs in Central Mine group. Older than Manitou amygdaloid and younger
than Houghton cgl. The mineralized part is the Mandan lode.

Named for occurrence in Mandan mine, Keweenaw Co.

Mandan How.
Includes Mandan amygdaloid and the underlying trap.

Mandanan series.
Tertiary (?) : Western North Dakota and South Dakota.

C. [R.] Keyes, 1925 (Pan-Am. Geol. vol. 43, p. 135). The Cannonball shale is evi-
dently not the sole member of the sedimental province In which it is found. So,
while retaining the title for the member best known at present the provincial unit
may well be designated the Mandanan series. Of Tertic age.

Probably named for development of Cannonball marine memb. of Lance fm.
at and around village of Mandan, Morton Co., N. Dak.

Manele basalt.
Age (?) : Lanai, Hawaiian Islands.
C. K. Wentworth, 1925 (Bernice P. Bishop Mus. Bull. 24, p. 39).

Mangas quartzite.

Upper Cambrian: Southwestern New Mexico (Silver City region).

C. [R.] Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, pp. 257-259; Conspectus of geol.
fms. of N. Mex., pp. 4, 9). Manias ataite—Basal siliceous memb, 100 ft. thick,
of Mid Cambric section exposed near Silver City. [Derivation of name not stated.
According to E. Kirk and others the Middle Camb, is absent in N. Mex. This
probably refers to Bliss ss., Upper Camb.]
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Mangum dolomite member (of Blaine gypsum).
Permian: Southwestern Oklahoma, Texas Panhandle, and central northern

Texas.

C. N. Gould, 1905 (U. S. G. S. W. S. P. 148, p. 71). Maur/um dot. memb—
White, drab or yellowish dolomitic Is.,, 1 to 5 ft. thick, in places true dol., in
piaces mag. is.; in places aren, and soft, in other localities cavernous and honey-
combed ; often firm and solid. Top memb. of Greer fm.

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull, vol. 13, pl. 9). Mangum
dol. lies 64 ft. below Acme dol., and in midst of Blaine fm. of western Tex.

Named for Mangum, Greer Co., Okla.

Manhasset formation.

Pleistocene: Southeastern New York (Long and Fishers Islands), and
southern New England islands.

J. B. Woodworth, 1901 (N. Y. State Mus. Bull. 48, pl. 1 and text). Manhasset
praw/s and sands (mapped) underlie Manhasset Neck, Great Neck, and Oyster
Bay quad. Are of pre-Wisconsin Pleist. age. Include a local giacial deposit
called Manhasset houMer hed [either Hempstead gravel memb. or Herod gravel
memb. of Manhasset fm.], which is mapped along E. side of Manhasset Neck.

A. C. Veatch, 1903 (Jour. Geol, vol. 11, pp. 766-776). Manhasset (glacial) seems
to represent waterlaid material when the ice was at no very great distance to
N. Is younger than Sankaty interglacial beds (correlated with Yarmouth) and
was followed by Vineyard interval of uplift and erosion. Is correlated with
Iowan stage. Greater part of it is considered=Tisbury of Woodworth. A por-
tion of the folded Manhasset of Woodworth may be referable to the Jameco.

M. L. Fuller, 1914 (I*. 8. G. 8. P. P. 82). Manhasset /tn. (also Manhasset stage,
for the time).—Glacial deposits, 150 to 250 ft. thick, correlated with Iilinoian
stage of Mississippi Valley. Divided into (descending) : (1) Hempstead grave!
memb., resting uncon. on (2) Montauk till memb., which rests uncon. on Herod

ravel memb.
J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem.,

vol. 52). Manhasset fim. is present on Block, Nantucket, Marthas Vineyard, No
Mans Land, and Cape Cod.

F. G. Wells, 1935 (Geol. Soc. Am. Proc. 1934, p. 121), regarded Manhasset fm. as of
Wisconsin age.

Manhasset stage.

The time covered by deposition of Manhas.set fm,
fManhasset boulder bed.

See under Manhasset fm.

(Manbhattan group.
Pre-Cambrian: Southeastern New York (Manhattan Island).

R. F. Stevens, 1867 (N. Y. Lyc. Nat. Hist. Annals, vol. 8, pp. 116-120). We have
(on New York [Manhattan] Island) four (or six including those under water)
beds of Is., with their associated shales and Is.-shales, the former metamorphosed
into marble, and the latter into gneiss and calciferous gneiss granite or horn-
blende. The conclusion which we have arrived at is that the rocks of New York
Island are metamorphosed Taconic, and worthy of the name Manhattan group.

F J H Merrill 1890 (Am. Jour. Sei, 3d, vol. 39, pp. 390-392). The name

proMp was proposed by R. P. Stevens to include the rocks of New
York Island, and it seems proper that it should, for the present, be retained,
including in it [descending], with the Manhattan schists, the Inwood Is. and the
Fordham gneiss, the Yonkers gneiss, which though not found on Manhattan Island,
is evidently a part of the same littoral deposit to which the Fordham gneiss be-
longs. Probably of Paleozoic age.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 210). Above Fordham gneiss is a
series of sed. fms. consisting of Lowerre qtzite, Inwood Is., and Manhattan schist.
This series has at various times been regarded as Precamb., Camb., or Cambro-
Ord. but most recent investigations indicate Precamb. age, and the rocks are
regarded as belonging to Grenville time.
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tManhattan gneiss.
D. S. Martin, 1888 (Geol. map of N. Y. City and vicinity). A.t7a%tic or Jfa%7tattoM.
i7%eiss (ape disputed).—Underlies crystalline Is. and overlies -HzpT"“awd p2te%ss

(Laurentiae).

Probably refers to Fordham gneiss.

Manhattan schist.
Pre-Cambrian: Southeastern New York and western Connecticut.

F. J. H. Merrill, 1890 (Am. Jour. Sei., 3d, vol. 39, p. 390). Afan7mttae scMsta.—
Highly schistose rocks, largely mica, with small proportion of quartz and usually
little or no feldspar; garnet, staurolite, fibrolite, and cyanite are chief accessories ;
some small beds of gneiss are present; intercalated at many localities are horn-
blendic and augitic strata, usually only a few ft. thick, which resemble diorites
and diabases and which may have originally been eruptive rocks, but whatever
their origin they are now metamorphic rocks and may be called amphibolites and
pyroxenites. Thickness probably more than 1,000 ft. Of limited extent in West-
chester Co. Well exposed on Manhattan Island, of which they constitute the
principal rock fm. Overlie Inwood Is. Form top fm. of Manhattan group.

F. J. H. Merrill, 1898 (N. Y. State Mus. 15th Ann. Rept., vol. 1, pp. 21-31). Jfae-
Zattae scTtist is considered to be of Hudson River age. Assigned to Ord.

F. J. H. Merrill, 1902 (U. S. G. S. New York City folio, No. 83), used #%dsoe schist,
of aye, to replace Manhattan schist (see under fTTadson scTMst) ; but Manhattan
schist is now considered to be pre-Camb.

C. P. Berkey, 1907 (N. Y. State Mus. Bull. 107, pp. 361-378). Afae7mttae sc7i,ist
(coarsely crystalline mica schist) assigned to pre-Camb. In Highlands area of
SE. N. Y. it uncon. underlies true Poughquag qtzite, which contains Camb,
fossils, and conformably overlies Inwood or Sprout Brook Is.

C. P. Berkey, 1909 (Sci., n. s., vol. 30, p. 416). The most constant characters of
Afanbattae sclLiet, in order of importance, are presence of a white pearly mica,
coarse foliation, and a crumpled structure.

C. P. Berkey, 1911 (N. Y. State Mus. Bull. 146, pp. 47-57). Afay”attae sc7yist con-
sists of nearly black or streaked micaceous, coarsely crystalline, strongly foliated
rock, several thousand ft. thick, generally supposed to be=Hudson River slates.
Assigned to Ordovicic (?).

C. P. Berkey and J. R. Healy, 1912 (Columbia Univ. Contr., vol. 29, pp. 1907-1912).
Jfan7i,attae (H%dsoe) sc7Mst—Primarily a recrystallized sediment which has lost
its sed. character from profound metamorphism. Includes gneisses, schists, phyl-
lites, and slates. Several thousand ft. thick. Conformably overlies Inwood Is.
Whether Ord., Camb., or pre-Camb. undet. No fossils.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19. p. 21). Berkey holds that in all
probability these fms. [Lowerre, Inwood, and Manhattan] are pre-Cambric and
offers good evidence that they are not metamorphosed Paleozoic sediments.

J. F. Kemp, 1912 (11th Int. Geol. Cong., Stockholm, Compt. rend., pp. 702-711).
Mae7yattae mica sc7iist assigned to pre-Camb. and equivalence with Huronian of
Lake Superior suggested.

C. R. Fettke, 1914 (N. Y. Acad. Sei., vol. 23, pp. 194-248). The use of JfanTtaitae
scTtist has been conhned entirely to those schists which make the uppermost
or youngest of bedrock fms. in SE. N. Y., Westchester and Putnam Counties. Con-
sists of several thousand ft. of coarsely crystalline mica schist. In Conn, the
continuation of these schists has been described by Conn. Geol. Survey as Berk-
shire. Age still in doubt, and much more detailed study of geology of SE. N. Y.
and western Conn, and Mass, will have to be made before definite conclusion can
be reached.

C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225-226). Jfan7tatiae
scTMSt is of doubtful age, but is tentatively correlated with later Grenville sedi-
ments (pre-Camb. ).

E. B. Knopfand A. I. Jonas, 1929 (U. S. G. S. Bull 799). Afanbattoe sc7yist assigned
to pre-Camb. and correlated with Wissahickon fm. of Glenarm series (Algonkian).

tManhattan beds.
Permian : Northern Kansas.

Robt. Hay, 1893 (Kans. State Bd. Agric. 8th Bien. Rept., p. 101). Man7mttan beds.—
Series of beds, not worked out in detail, but containing Is. and buffy, limy shales,
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also the gyp. beds of Marshall Co. and Pottawatomie. Overlain by Fort Riley beds
and underlain by upper coal measures. Assigned to Permo-Carbf.

Named for Manhattan. Riley Co.

“Manhattan limestone. (In Council Grove group.)
Permian : Northern Kansas.

C. S. Prosser, 1894 (Geol. Soc. Am. Bull,, vol. 6, pp. 37, 40-41). ManAattaw Is.—
Light yellowish-gray massive Is., S ft. thick, containing much chert and in upper
part great numbers of FugnMna cylindrica. Basal memb. of Cottonwood fm. at
Manhattan and vicinity. Overlain by Cottonwood shales and underlain by 31 to 36
ft. of shales and marls with thin Is. layers. Is=Cottonwood Is. and Alma Is.

Same aa Cottonwood Is.
Named for Manhattan, Riley Co.

Manbhattan ridge. (Also Manhattan moraine.)
Pleistocene (late Wisconsin) : Northeastern Illinois (Joliet quadrangle).
See D. J. Fisher, 1925 (Ill. Geol. Surv. Bull. 51, p. 89, footnote), and M.
M. Leighton, 1932 (16th Int. Geol. Cong. Guidebook 26, pp. 16, 51, pl. 2).

Manifold sand.
Name that has been applied by drillers to Big Injun sand.

Manigotagan granite.
Pre-Cambrian : Manitoba.
E. S. Moore, 1914 (Canada Geol. Surv. Summ. Rept. 1912, p. 265).

Manistee limestone.

Mississippian: Western Michigan.

C. C. Douglass, 1839? (Mich. Leg. H. Doc. 27, btw. pp. 97 and 111). Manistee Is.
occurs near Manistee River in T. 15 N. Overiies light blue argill. sh. [The 1916
geol. map of Mich. Geol. Surv. maps the rocks of T. 15 N. and surrounding region
as Coldwater sh.J

Manistee moraine.
Pleistocene (Wisconsin stage) : Northwestern Michigan. Shown on moraine
map (pl. 32) of U. S. G. S. Mon. 53. Belongs to Port Huron morainic sys-
tem. Named for Manistee.

Manistique series.

Silurian (Niagaran) : Michigan (eastern part of Upper Peninsula).

R. A. Smith, 1916 (Mich. Geol. Surv. Pub. 21, p. 152). Manistique .series.—Succes-
sion of high mag. Iss. and dolomites, of white, light and dark gray, buff, blue, and
brown colors, and ranging in texture from earthy or finely crystalline to coarsely
crystalline. Thickness 250+ ft. Underlies Engadine dol. and overlies Fiborn Is. ;
all included in Niagara. Named for exposures at Manistique, Schoolcraft Co.

Manitoba formation.
Devonian : Manitoba.
A. MacLean and R. C. Wallace, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 167).

Manitoban.
Devonian (Upper?) : Manitoba.
1. B. Tyrrell, 1892 (Canada Geol. Surv., n. s., vol. 5, pt. 1, pp. 144E-199E).

fManitoban substage.

Pleistocene : Great Lakes region.

M. M. Leighton, 1931 (Jour. Geol., vol. 77, pp. 51-53). Manitoban substaye of
Wisconsin staue is the Jonon. In view of fact that the lowan drift is first de-
posit of last glacial stage, it must either be known as early Wisconsin or else
the old terms "early Wisconsin," "middle Wisconsin," and "late Wisconsin" must
be dropped. It is nevertheless proposed that the subdivisions of Wisconsin stage
be made according to dominance of the ice Reids. This has the advantage of
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recognizing historical chronology, of placing natural boundaries, and of focusing
attention on the fact of shifting dominancy of ice centers. It also permits the
listing of the moraines under these divisions and the giving of subordinate places
to these minor oscillations. The following nomenclature is therefore proposed :
Wiscowstw gtape, divided into Iludsonian (late Wisconsin), Quebecan (early and
middle Wisconsin), and Manitoban (Iowan). [The Manitoban is shown as older
than Peorian ioess.J The name Jfamtobaw. is taken from province of Manitoba,
Canada, in which general area the Iowan ice probably had its center of radiation.
M. M. Leighton, 1933 (Sei., vol. 77, p. 168), withdrew "Manitoban substage" and
returned to the old name which, however, he included in Wisconsin stage.
The U. S. Geol. Survey treats lowan as distinct from and older than Wiscon-

sin stage.

Manitou limestone.

Lower Ordovician (Beekmantown) : Eastern Colorado.

W. Cross, 1894 (U. 8. G. S. Pikes Peak folio, No. 7). MunRow la—Best seen in
upper part of Garden Park, where it consists of fine-grained pink or reddish dol.
less than 100 ft. thick and contains same fossils that characterize the fm. at
Manitou Springs and in Manitou Park, for which it is named. To E. is wanting
at many places. In Garden Park is conformably overlain by Harding ss. Rests
on Algonkian granite and gneiss, but probably a small thickness of qtzite and
cherty Is. below Manitou Is. are of Camb. age.

Manitou Is. (of Beekmantown age) is now recognized over a large area on
both the E. and W. sides of Front Range. It is in places overlain by Hard-
ing ss. and Fremont Is., both of Ord. age, and in other places by Parting
qtzite memb. of Chaffee fm. (Dev.). It rests on Sawatch qtzite, the

tran%ition shaly beds at the top of which are now known as Peerless s7t.
memb.

Manitou amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Name localiy in use many years. Used by B. S. Butler in U. S. G. S. P. P.
144, 1929. Belongs in Central Mine group. Is older than Medora
amygdaloid and younger than Mandan amygdaloid. The mineralized
part is the Manitou lode. Named for occurrence in Manitou mine,
Keweenaw Co.

Manitou fiow.
Includes Manitou amygdaloid and the underlying trap.

Manitou series.

A time term applied by N. H. Winchell to upper part of Keweenawan series
of northern Minn., or to rocks extending from base of a cgl. interpreted
by him as corresponding to Puckwunge cgl. up to top of Keweenawan.
(See Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 4, pp. xiv-xx, 295-298,
1899.) Named for exposures on Manitou River, Lake Co. "Intended
to cover that part of the eruptive Keweenawan which followed the great
gabbro revolution."

Manitou stone.
Trade name for a stone quarried in Fountain fm. (Penn.) near Boulder,
Colo.

Manitoulin dolomite member (of Cataract formation).

Silurian (early) : Ontario.

M. Y. Williams, 1913 (Ottawa Nat., vol. 27, p. 37). Manihndin ntemb.—The lower
or dol. memb. of Cataract fm. in Georgian Bay region. Thickness 11 or 12 ft.
near Collingwood, Ont., and 50 or more ft. on parts of Manitoulin Island. Under-
lies the upper or Kagawong [Cabot Head sh.] memb. of Cataract fm. and rests
on soft green sh. at top of Richmond fm. Named because of its importance on
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Manitoulin Island. At Cabot Head 6 ft. or more of soft red sh. intervene btw. the
green Richmond sh. and the base of Manitoulin dol.

See also C. Schuchert's 1914 description, under Cataract /m. He recognized
the Manitoulin in Stony Creek, Hamilton, Dundas, Glenwilliam, Cataract,
Collingwood, Owen Sound, Cabots Head, and Manitoulin Island sections,
all in Ont. o . .

Later repts by M. Y. Williams and other geologists state that Mawitowhn
dot. mewb. of Cataract fm. overlies Whirlpool ss. on Niagara River and at
Dundas, Ont.

Manitoulin limestone.
Silurian (pre-Niagaran) : Michigan (east end of Northern Peninsula) and
Ontario (Manitoulin Island).

J J Bigsby 1824 (Notes on Geog. and Geol. of Lake Huron, pp. 199-204). Mani-
't.nMno is. is separated on W. and N. from that of St Joseph by waters, low
woods, and morasses, nothing being visibie near promontory of True Detour for
many mi. around, on shores of main and neighboring islands, but Is. shingle,
white slaty, and devoid of petrifactions. On E. the Maniton(me! Is. is connected
bv a chain of high and rocky islets with Cabot's Head. 1 have seen numerous
specimens from both extremities of this ridge, but it is with Drummond, Little
Manitou and W. end of Grand Manitou that I am personally conversant, this
is is distinguished from that of St. Joseph and the N. by its greater compactness
and hardness and difference in organic remains and the silicified state in which
thev are found, all fossils of Drummond being quartzose or chalcedonie, those of
Little and Grand Manitou and Cabot's Head and vicinity being less purely ss.
The is. usually rises to 250 ft. above lake level, often in confused stair-like ledges.

A. C. Lane, 1905 (Mich. Geol. Surv. Ann. Rept. 1903, p. 288), used in table
of geologic fms. of Mich., Niagara (Manitoahn). Later repts state
that it is pre-Niagara and=part of Albion ss.

See ManttowMw doh of Cataract /nt.

Manitouline limestone.
See Is.

Manitounuck group.
Cambrian : Canada.
R Bell, 1879 (Canada Geol. Surv. Rept. 1877-78, pp. 11C-19C).
.M Am1 1900 (Roy. Soc. Canada Proc, and Trans 2d ser., vol. 6, sec. 4, p. 1J<),
a551gned these rocks to Camb.

Manix lake beds.
Pleistocene: Southern California (San Bernardino County).

J. P. Buwalda, 1914 (Calif. Univ. Pub., Dept. Geol. Bull. vol. 7. p. 444). Maanc
Za&e &e%s._ Lake beds of aren, clays and fine argill. sands, both of light grayish
worn color' uuartz, feldspar, and mica are the abundant coarser constituents.
Most notable characteristic is evenness, persistence, and parallelism of individual
sha a  Thickness about 75 ft., but the beds thin out gradually toward W

Rghoyed 18 Srsieryy ouResh t??élos%’ Sisistninsls Rive dspasitsgel 4 gitingt
about 120 mi. NE. of Los Angeles.

Mankato substage.
Pleistocene : Mississippi Valley.

M. M. Leighton, 1931 (Jour. Geol., vol. 39, pp. 51-53), proposed HwAsoman cwbstaye
for late Wisconsin, Qaebecan swbstaye for middle and early Wisconsin, and
Manitoban SMbstape for Iowan, and included Peorian loess and Iowan drift in Ins
Wisconsin stage, thus treating the Wisconsin as the 4th glacial stage, instead of
the 5th. .

M M Leighton, 1933 (Sei., vol. 77, p. 168) withdrew his names ’ ’
and JhmRoban, and divided his Wlsconsm "age" into Manicato (late Wisconsin),
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Car?/ (middle Wisconsin), TaaetoeZZ (early Wisconsin), and Jotraw. The name
Jfan&ato was taken from Mankato, Minn., "where the late Wisconsin deposits are
excellently displayed the name Car?/ was from a town in McHenry Co., NE. Il
"where the middle Wisconsin deposits are well displayed and the name To&etoeM
from Tazewell Co., Ill., "where the early Wisconsin deposits are well shown in their
relations to underlying Peorian loess."

F. Leverett, 1933 (Sei., vol. 77, p. 560). In Feb. 10, 1933, issue of Sei., there
appears a brief article by Dr. M. M. Leighton on "The naming of the subdivisions
of the Wisconsin glacial age," in which he proposes the substitution of certain
meaningless terms—Tazewell, Cary, and Mankato—for the significant terms, Early
Wisconsin, Middle Wisconsin and Late Wisconsin, which have been in general
use for considerable time and are readily understood by anyone reading geological
literature, denoting as they do successive parts of the Wisconsin glacial stage.
The incentive for suggesting the new names seems to have its basis in a newly ac-
quired view of Dr. Leighton that the deposition of the Iowan drift came only a
short time before that of the Early Wisconsin drift, and so it may properly be
included in the Wisconsin stage.

Whether Towan should be so included, if the entire held is taken into account, is
far from being clearly established. This has been made forcibly apparent in a recent
report by Dr. W. C. Alden on eastern Mont, and adjacent areas (U. S. G. S. P. P.
174, 1932). There are deposits in Mont, and the Dakotas which Dr. Alden is
inclined to refer to the Iowan, but he considers them too old to be included in the
Wisconsin stage. These are discussed by him under the heading "Illinoian or
Iﬁwan." But he thinks they do not appear to be as old as the Illinoian of
Illinois.

Inasmuch as the entire series of drifts classed as Illinoian, Iowan, and Wisconsin
fall in the last quarter of the Pleist. the distinctions in age aspects are less
striking than btw. these drifts and those of middle and early Pleist. age, known as
Kansan and Nebraskan. This being the case, it seems advisable to let the terms
that are in general use stand, especially where they have significance, and are
self-explanatory, and not replace them by a set of meaningless terms.

G. F. Kay and M. M. Leighton have agreed to adopt Tazewell, Cary, and Mankato.
See under Wiscoitstw stage.

Mankomen formation.
Permian: Southeastern Alaska (central Copper River region).
W. C. Mendenhall, 1905 (U. S. G. S. P. P. 41, p. 40, map). MawAomea fm.—Inter-

bedded sss., shales, and Iss. with intrusive sheets. Thickness 6,70,0 ft. Fossils
referred by Schuchert to Perm. Lies N. of Mankomen Valley and Mankomen Lake.

Manlius limestone. (Of Cayuga group.)

Silurian (late) : New York.

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 376). MtmHMS toater Mme
groap.—Embraces all beds of water lime S. of Erie Canal which are burnt for lime.
Very constant in character. I have traced it from Cayuga Lake to hills in rear
of Hudson. Its layers are dark blue and drab. It occupies interval btw. base of
PeatamerMS Is. [Coeymans Is.] (underlying DeM7*?1i8 shaly Is.) and top of Onon-
daga salt group, which consists of salines and gyp. [As thus defined the unit
apparently included Manlius, Rondout, and Cobleskill Iss. and also Bertie Is.
memb. of Salina fm. In 1839 (3d Ann. Rept. Geol. Surv. 3d dist., N. Y., p. 272)
Vanuxem described the WaterZime groap of MaaMas as overlying "saliferous group
Of Owottdaga" and underlying Oriskany ss.]

W. W. Mather, 1841 (N. Y. Geol. Surv. 5th Rept., p. 86), applied MawMas toater 188.
to beds btw. Peatamera# Is. and Onondaga salt group [the latter described as con-
sisting of gray and porous Is. (pyritous Is.), gyp., red and variegated shales, etc.,
essentially same as Salina fm. of present terminology].

E. Emmons, 1842 (Geol. N. Y., pt. 2, p. 429), applied Ma?tM%8 -waterMme to beds btw.
Peatameras Is. above and Onondaga salt and plaster rock below. The same beds
(overlain by Pe?itamera8 Is. and underlain by Onondaga salt group) were called
W(Mer-Mme group by Vanuxem in 1842, and Ma%MK8 waterMme8 al% %M sMes
by E. Emmons in 1846 (Agric. N. Y.).

For many succeeding years the term "Waterlinie group" continued to be
applied to the strata btw. "Lower Helderberg group" and "Onondaga
salt group." In some repts, however, the unit was included in "Lower
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Helderberg group" and in other repts it was included in "Onondaga salt
group." The name JfaHUu.s was dropped for many years.

J. M. Clarke and C. Schuehert, 1899 (Sci., n. s., vol. 10, pp. 874-878). MunMus Is.
(the Tentaculite Is. of Gebhard, Mather, and later writers) underlies Coeymans
Is. (basal fm. of Helderbergian group) and overlies Rondout waterlime. The name
here used was introduced by Vanuxem and is entitled to first consideration. Is
top fm. of Cayugan group, which includes Salina fm. at base. [In 1900 (Geol. Soc.
Am. Bull, vol. 11, p. 251) Schuehert gave thickness of JfnnMus or TentacuHte Is.
as 50 to probably 300 ft. or more.]

E. O. Ulrich and Schuehert, 1901 (N. Y. State Mus. Bull. 52, p. 658), classified
Decker Ferry [Decker Is.] as occupying position btw. the Manlius and Rondout.
The relations of the Decker to the Manlius and Rondout are, however, still in
question.

In March 1903 (Am. Geol., vol. 31, pp. 160-175), Schuechert "redefined"
Manlius, calling the beds MawMws /m., which he described as 50 to 126
ft. thick, as underlying Coeymans Is. of Helderbergian group, as overlying
Bertie fm. (forming top of Salina and formerly called "Lower Water-
lime"), and as including Manlius (rewtatwMte) Is., Rondout Is. (re-
stricted to "Upper Waterlime"), and Cobleskill Is. (new name applied to
7 to 30 or more ft. of strata formerly called "Coralline Is." and included
in the Rondout). Schuehert stated: This will be more in harmony
with Vanuxem's conclusion, since he included the horizon having the
Cobleskill fauna in his Manlius fm. From his definition of this fm.
usage long ago excluded the lower Waterlime, and this part is here
referred to as the Bertie Is. J. M. Clarke (in his Hdb. published in
July 1903), also C. A. Hartnagel (N. Y. State Mus. Bull. 69, 1903),
adopted the following classification: Manlius Is., Rondout waterlime,
Cobleskill Is., and Salina fm. In 1905 (N. Y. State Mus. Bull. 82) J. M.
Clarke and D. D. Luther used MtMtMws yroap to include ManMa# is.
(74 ft. thick), Rondout dol. or waterlime (40 ft. thick), and Cobleskill
dol. The broad use of Manlius apparently did not find favor with geolo-
gists,- who, excepting Berkey, 1911, have continued to recognize the three
subdivisions Manlius, Rondout, and Cobleskill. Berkey (N. Y. State
Mus. Bull. 146) suggested it might be better to group the beds btw. top
of the Manlius and base of the Cobleskill into a single unit and call it
Mf/nMas gerieg.

In 1911 (Geol. Soc. Am. Bull, vol. 22, pl. 28) E. O. Ulrich placed in
Helderberg group of N. Y. a fm. beneath Coeymans Is. which he called
Keyser Zs., taking the name from a locality in W. Va. The beds beneath
the Keyser he designated as "Tentaculite Is.," "Cement rock." and "Cobles-
kill Is." In 1913 (Md. Geol. Surv. Lower Dev. vol., pp. 115-116) Ulrich
stated that the Keyser represents "Manlius of the literature," and rests
on the Rondout, beneath which comes the Decker Ferry [Decker].
These three fms. he included in Dev. But he stated that the typical
JfanZ;M.s underlies the Decker and overlies the Cobleskill, is of Sil. age,
and is absent at Rondout, where the Keyser rests on Rondout and Rond-
out rests on Decker. In same volume C. K. Swartz, C. Schuehert, and
C. S. Prosser classified the Manlius of eastern N. Y. and N. J. as Lower
Dev., and Schuehert so classified it in the 1924 ed. of his Textbook
of geol.

The relations and age of typical Manlius, typical Rondout, Decker Is., and
Cobleskill Is. are matters about which geologists are not yet agreed.

B. Smith, 1929 (N. Y. State Mus. Bull. 281, pp. 25-85). If IfunMus is to be employed
with anything like its original value, the proup represented comprises 6 strat, units
at the very least. These 6 formational members are all present at Manlius,
Onondaga Co., and are here given geographic names, as follows (descending) :
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(1) Bishop Brook Is. (McMcrbergtan /aww), (2) Pools Brook Is., (3) Jamesville
Is., (4) Clark Reservation Is., (5) Elmwood beds, and (6) Olney Is. The beds
uncon. underlie Oriskany ss. and rest on a sun-cracked waterlime which forms
quarry door at type ioc., and is thought to be below or at least near lower limit
of SpiW/ier vanwomt in central Onondaga Co. Without being distinguished, Nos.
3 and 4 have been classed as Helderbergian by some authors, but they are undoubt-
edly included in Vanuxem's Manlius. One can hardly escape conclusion that upper
part of Rondout of Hopkins (1914) and lower part of Hartnagel's 1903 Manlius are
identical.

R. Ruedemann, 1930 (N. Y. State Mus. Bull. 285, p. 27) included all of Manlius in
Sil.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 318, 346-347). When Clarke
transferred Helderberg Iss. to Dev., the Manlius was, because of rather Sil. aspect
of its meager fauna, left in Sil., and since then has been subject of much discussion
as to age. Some, following Clarke, class entire Manlius as Sil., others would place
it in Dev., and a third group place Dev.-Sil. bdy within the Manlius. In eastern
Helderberg region a distinct irregular uncon. occurs btw. the Manlius and over-
lying Coeymans. The Upper ManMwa beds of western N. Y. are considered as
Keyser, and Dev., by Ulrich. [In this 1931 rept the Manlius is described under
Sil. heading, and on pp. 191, 317, and 318 it is included in Sil.,, but in tables on
pp. 190 and 192 Upper ManWns or Keyser (In parens) is included in Dev. It is
shown as overlying the Rondout.]

B. Smith, 1935 (N. Y. State Mus. Bull. 300, p. 68). Olney Is. and Ahnwood water-
lime have been very generally assigned to Sil., and there appears to be no good
reason for questioning this practice. A system reference for Clart; Reservation and
Jamesville Iss. rests perhaps upon less secure ground. Inasmuch, however, as posi-
tive Dev. relations have not been proved for these higher units it is deemed best to
include them in Sil.

W. Goldring, 1935 (N. Y. State Mus. Bull. 303) assigned Manlius Is. to Sil.

fManlius group.
fManlius series.
fManlius waterlime group.

See under MatwMns Is.

Mann Creek formation.
Tertiary : British Columbia.
J. F. Walker, 1931 (Canada Geol. Surv. Summ. Rept. 1930, pt. A, p. 136).

Mannetto gravel, also formation.
Pleistocene: Southeastern New York (Long and Fishers Islands) and south-
eastern Massachusetts (Marthas Vineyard).

M. L. Fuller, 1905 (Geol. Soc. Am. Bull., vol. 16, pp. 367-390). Mannetto gravel,
name proposed in unpublished rept. of A. C. Veatch on geol. of underground waters
of Long Island [U. S. G. S. P. P. 44]. Named for Mannetto or High Hill S. of
Huntington, L. I. Consists of 500 ft. of gravel composed of quartzose and
weathered granitic pebbles. Uncon. underlies Jameco gravel and uncon. overlies
Cret. clay.

A. C. Veatcyh, 1906 (U. S. G. S. P. P. 44). Mannetto gravel.—Mostly quartz gravel,
but contains some very decayed pebbles and boulders of probable glacial origin.
Classided as a glacial deposit uncon. underlying Jameco gravel.

M. L. Fuller, 1906 (Sci., n. s., vol. 24, pp. 467-469). Mannetto gravel believed to be
pre-Kansan and to represent outwash of same glacier that farther inland deposited

till.

M. L. Fuller, 1914 (U. S. G. S. P. P. 82). Mannetto gravel (glacial), the earliest
Pleist. deposit of Long Island. Consists of 40 to 330 ft. of stratified and in places
cross-bedded gravels, mainly of well-rounded pebbles of quartz, from % inch to
inch in dlam., mixed with coarse yellowish quartz sand, but everywhere carrying
a few deeply weathered granitic pebbles and scattered large boulders of crystalline
rock deeply weathered or disintegrated. Includes a few thin intercalated beds of
yellowish clay. Rests uncon. on Cret. deposits. Time of deposition called Man-
netto stage. Is correlated with pre-Kansan of Mississippi Valley. Named for
exposures on Mannetto Hills (West Hills).

J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol. 52). Man-
netto fm. of Marthas Vineyard consists of a bed of glacial gravel underlain by
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stony blue clay ice-laid till without boulders. It underlies Jameco fm. and over-
lies Weyquosque fm. The time of deposition is called Manaetfo stage, and is cor-
related with later part of Nebraskan stage of Mississippi Valley and with Jerseyan
drift of N. J.

Mannetto stage.
The time covered by deposition of Mawwetto gravel.

Mannie elay. (In Richmond group.)
Upper Ordovician: Western Tennessee.
A. F. Foerste, 1903 (Jour. Geol, vol. 11, pp. 39, 44). Mannie sh. or shaly clay.—
Brownish and biuish fossiliferous shaly clays, 16 to 35 ft. thick, forming top of
Richmond group in Tenn. River Valley. Overlies Leipers Creek Is.

Is upper part of Fernvale fm.
Named for Mannie or Allens Creek, Lewis Co.

Manning beds.

Eocene: Eastern Texas (Angelina County).

E. T. Dumble, 1915 (Geol. Soc. Am. Bull.,, vol 26, pp. 462, 463). Manning heds.—
Light-greenish sands and carbonaceous sandy clays. Top memb. of Jackson beds.
Underlie Corrigan sands. Separated from underiying Caddell beds by lignitic or
carbonaceous chocoiate-colored clays and sands with light-brown sss. and coarse-
grained gray sss. Named for exposures at station on St. Louis & Santa Fe Ry.

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 685). [See 1933 entry under McElroy
ntemh. of Fayette ss.]

A. C. Ellisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11, p. 1307). Stratigraphically
above Wellborn sss. occur a series of beds designated Manning hMs. Dumble
[Univ. Tex. Bull. 1869, p. 134, 1920] described a Manning section which included
more beds than are referred to as Manning Ms in this paper, which include all
beds stratigraphically above Wellborn sands and below Dilworth sands. They ex-
tend from Sabine River to Atascosa River, and consist of lignitic chocolate-brown
shales with thin partings of sand ; brown carbonaceous sands ; tuffaceous sss. and
beds of volcanic ash and cross-bedded glass ; chocolate-brown diatomaceous shales,
and brown bentonitic shales. Essentially nonfossiiiferous and essentially non-

B. C. Renick, 1936 (Univ. Tex. Bull. 3619, table opp. p. 17, and pp. 32-43, on
area btw. Walker and Gonzales Counties). Manning /nr. is here retained for the
beds btw. top of Wellborn fm. (of which Carlos ss. is top memb.) and base of
Whitsett fm. It does not seem to be appropriate to use McElroy fm. for these
strata, because Miss Ellisor includes Wooley's Bluff clays, Wellborn sands, and
Manning beds in the McElroy. Also, in paleontologie repts on wells McElroy has
come to be almost synonymous with Featnlaria AooMeyensis zone, but, as Miss
Ellisor points out, this foraminifer ranges up into uppermost Jackson strata. The
Manning is here divided into (descending) : (1) Chocolate-colored lignitic clay with
interbedded tan sand and ss. and gray tuffaceous ss. and thin beds of lignite, but
chiefly nonmarine, 0 to 25 ft.; (2) Tama ss., 3 to 25 ft.; (3) same as No. 1; (4)
DRwortA ss., 2 to 22 ft.; and (5) chocolate-colored lignitic clay with interbedded
tan sand and ss. and gray tuffaceous ss., thin beds of lignite; mostly nonmarine
[thickness not given]. Thickness of Manning fm. 250 to 350 ft.

Manning Canyon shale.
Pennsylvanian and upper Mississippian: Central northern Utah (Oquirrh
Mountain region) and western Utah (Gold Hill district).

Gilluly, 1932 (U. S. G. S. P. P. 173). Manning Canyon si?,—Dominantly sh., with
some thin beds of Is. and in lower half two fairly persistent qtzite beds. The
part above upper qtzite is Penn., that below it is upper Miss. Thickness 1,140+
ft. Grades into underlying "Great Blue" Is. and into overlying Oquirrh fm. Where
Iss. greatly predominate over sh. the beds are assigned to Oquirrh fm. Out-
crops in a narrow band from Manning Canyon on SE. to valley of S. Fork of
Ophir Creek, in Fairfield quad. [This name first appeared in print in 1930
(Wash. Acad. Sei. Jour., vol. 20, No. 17, pp. 423, 430), in a paper on the
Paleozoics of Gold Hill quad.,, Utah, by T. B. Nolan, who identified Gllluly's
Manning Canyon fm. in Gold Hill quad.]

See also T. B. Nolan, 1934 (U. S. G. S. P. P. 177).

bl
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Mannington sandstone. (In Washington formation.)
Permian: West Virginia and eastern Ohio.
R. V. Hennen, 1909 (W. Va. Geol. Surv. Rept. Marshall, Wetzel, and Tyler Counties,

p. 226). Jfewmwtpton, ss.—Massive cliff-forming ss., 25 to 50 ft. thick, underlying
Little Washington coal and overlying Waynesburg B coal. Named for Mannington,
Marion Co., W. Va.

C. R. Stauffer and C. R. Schroyer, 1920 (Ohio Geol. Surv., 4th ser., Bull. 22), give

5 sections in Ohio showing 8 to 99 ft. of Afatmittyton, ss. lying 17 ft. below
Washington coal and 21 ft. below Lower Marietta ss.

tMansfield group.
Eocene: Northwestern Louisiana and western Mississippi.
E. W. Hilgard, 1869 (Am. Jour. Sei., 2d, vol. 48, pp. 34(1-341; see also Prei. rept.

geol. reconn. La., pp. 8-9, 1869). It will be extremely difficult to dehne the
portions corresponding to each of the various marine epochs [of the Eocene] ;
meanwhile I propose to designate as Jfans/ieM yroMp that portion which, from
its geographical position and general uniformity of materials, seems to be=
lower portion of the Vicksburg bluff. It is very characteristically developed near
Mansfield, La., and there presents a feature foreign to the other lignitic groups
I have investigated, viz, a ledge, % to 2 ft. thick, of an impure laminated Is.
with numerous but mostly fragmentary impressions of lignitized stems and
leaves. A narrow (% to % inch wide) band of this rock seems to extend from
Mansfield as far as Shreveport, appearing mostly a few ft. below the hilltops.
Bluish-gray clayey sands and mouse-colored laminated clays are predominant
materials with which lignite beds are frequently associated. Appears to lie
stratigraphically higher than Jackson marine and to underlie the marls and Iss.
at Vicksburg, Miss.

F. V. Hopkins, 1870 (La. Geol. Surv. Ist Ann. Rept., pp. 78, 83). JfansBeM proMp

of Hilgard is a large mass of lignitic strata which dips under Jackson group.
It is probably parallel to Northern Lignitic of Miss.

V. Hopkins, 1871 (La. Geol. Surv. 2d Ann. Rept., pp. 3-35). JacAson grroup
underlies Vicksburg group and overlies Claiborne group. It consists of marine
strata, often containing massive clays, with characteristic fossils; lignitic beds
that tell of swamps; nonfossiliferous laminated sands and clays that must have
been deposited in brackish water subject to great variations in freshness. Dr.
Hilgard named the lignitic beds and laminated sands and clays the "Mansfield
group,” and in this I followed him last year, but the fossils I have had the good
fortune to discover show that the group is parallel in age with the Jackson
marine strata. 1 have submitted my collections to Dr. Hilgard, who has kindly
determined them for me, and agreed to retain Mansfield group only as a sub-
division of the Jackson.

As used in La. included Claiborne and Wilcox strata as well as Jackson fm.

In Miss, the name was applied to Forest Hill sand, now regarded as basal
fm. of Vicksburg group.

Named for exposures near Mansfield, DeSoto Co., La.

Mansfield red beds. (In Chemung formation.)
Upper Devonian: Central northern Pennsylvania (Tioga and McKean

=

Counties) and northeastern Pennsylvania (Susquehanna and Wayne
Counties).

P. Lesley, 1875 (2d Pa. Geol. Surv. Rept. I, pp. 45, 100, 108), mentions (p. 45)
red beds which "cannot represent Bedford sh. of Ohio," but which "will perhaps
hereafter be identified with the Jfaws"eM red beds (of the Survey of 1841) crossing
the Tioga River." On p. 100 he mentions "red beds in the top VIII (Chemung)
called by me, in my report [published ??] of 1840, the Red Jftms/ieM Beds of
Tioga County." On p. 101 he says the Jfans/ield beds are best developed in
Tioga Co. The compiler is unable, without spending more time than the matter
warrants, to find where Lesley in 1840 or 1841 published the name 3fans/!eZd
red beds.

. A. Ashburner, 1880 (2d Pa. Geol. Surv. Rept. R, pp. 43, 73). Jfaws/?%¢%d Bed Beds.—

Red and gray si., sh., and ss., 300 ft. thick, lying 350 ft. below top of Chemung
in McKean Co., Pa. The red shales are no doubt the representatives of those which
are found in the Chemung in vicinity of Mansfield, Tioga Co., and described
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by Lesley in 1841 [1878], Rept. G, p. 94. Overlain by 350 ft. of gray si. and
ss. and underlain by 650 ft. of gray si. and ss. all belonging to Upper Chemung.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G5). Mans/ieM reds, 90 ft. thick
in Susquehanna and Wayne Counties. Lie 40 ft. below top of Chemung fm.
Consist of olive, greenish, and brick-red shales, with 5 ft. of shaly green ss. near
middle.

Mansfield sandstone. (In Pottsville group.)
Pennsylvanian: Southwestern Indiana.
T. C. Hopkins, 1896 (Ind. Dept. Geol. and Nat. Res. 20th Ann. Rept., 1895, pp.
186-213). MansfieM ss. and cgl—Coarse-grained massive variegated ss., with
some cgl., lying at base of Coal Measures. Thickness few ft. to more than 100
ft. In previous Ind. repts cailed Conglomerate, also MMiIstone prit. Overlain,
uncon. in places, by coal-bearing shales and sss.; uncon. underlain by Miss.

For many years this name was applied to all Pottsville rocks of Ind.,
Ill., and western Ky., but that use of the name has now been discon-
tinued, and in Ind. it is now applied to basal few to 300+ ft. of Potts-
ville group, or to the beds beneath Brazil fm.

Named for Mansfield, Parke Co.

tMansfleld formation.

Pre-Cambrian (middle and lower Huronian) : Northwestern Michigan
(Fetch Mountain district).

H. L. Smyth, 1899 (U. S. G. S. 19th Ann. Rept, pt. 3, pp. 114-115). Mans/ieM
fm.—Chiefly fine- to medium-grained soft mica schists which are exposed at only
a few places in Felch Mtn range. But a series of phyllites, less metamorphic
but otherwise similar and occupying same [?] strat, position immediately above
Randville dol., outcrop to NW., at Mansfield mine and N. of it near Michigamme
River in T. 43 N., R. 31 W. For these reasons it is convenient to name the
fm. from the Mansfield locality. [Thickness not stated.] Overiain by Groveland
fm. [Vulcan fm.].

The rocks to which Smyth applied "Mansfield fm." in Fetch Mtn dist,
were later (U. S. G. S. Mon. 52, p. 303, 1911) named Felc7t gcTust, being
said to be younger than the rocks at Mansfield mine, to which Clements
applied the name "Mansfield si." In 1935, however (U. S. G. S. P. P.
184), C. K. Leith, R. J. Lund, and A. Leith assigned Fetch schist to
middle and lower Huronian.

tMansfield formation (also slate).

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

J. M. Clements, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, pp. 36-48, 62, pl. opp.
p. 84). MansfteM fm. (heading).—Chiefly si. Includes graywackes, clay slates,
phyllites, siderite slates, cherts, ferruginous cherts, and iron ores interbedded.
Colors olive green and purplish black to bright red. Max. thickness in Crystal
Falls dist. 1,500 to 1,900+ ft. Appears to correspond stratigraphically and
lithologicaily to Siamo si., of Marquette dist. Named "MansfleM al." because of
exposures at Mansfield village and Mansfield mine. Overlies Randville dol. On the
whole the Hemlock volcanic fm. is younger than Mansfield si., but some of lower
Hemlock beds are contemp. with some of upper Mansfield beds.

C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, pp. 291-296, 303, 324).
One of principal local sed. units within Hemlock fm. was described and mapped
in U. 8. G. S. Mon. 36, 1899, on Crystal Falls dist, as "Man-s/ieM si." Is here
called iron-bearing si. memb. Is interbedded [p. 291 says at top; pp. 295 and
607 say near top] of Hemlock fm.

Mansfield beds.
Pennsylvanian: Southeastern Massachusetts.
J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 134, 188-191). [In table on p.

134 LfansfieM beds are included in Rhode Isiand Coal Measures and are placed
above Cranston beds and below Tennile River beds. In description of Mans/ieM
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area, Bristol Co., Mass., on pp. 188—191, the name "Mansfield beds" is not em-
ployed, but the beds overlying the Wamsutta "series" there are described as
quartz pebble and qtzite cgls. and gray sss.J

Mansonville slates.
Upper Cambrian: Quebec.

T. H. Clark, 1934 (Geol. Soc. Am. Bull., vol. 45, No. I, p. 11).

tManti beds.

Eocene (middle) : Central Utah (Wasatch Plateau region).

E. D. Cope, 1880 (Am. Nat., vol. 14, pp. 303-304). A series of calc, and siliceo-
calc. beds which contain the remains of different species of vertebrates from those
which have been derived from either the Green River or Amyzon beds. There is
nothing to determine to which part of the Eocene this fm. should be referred,
but it is tolerably certain that it is to be distinguished from the Amyzon beds.
Petrographically it is most like the Green River, as it consists in large part
of shales. Until its proper position can be ascertained I propose that the fm.
be called Manti beds. [Apparently named for Manti, San Pete Co.]

Later work proved these beds to be Green River fm., by which name they
are now known.

Manuels formation.

Middle Cambrian: Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4).
Menuets /m.—Fossiliferous black, brown, and olive shales, thin sss., and Kalkballen,
with phosphorite at base. Assigned to Middle Camb. Overlain by Elliott Cove fm.
(Upper Camb.) and discon, underiain by Hanford fm. (Lower Camb.). [Deriva-
tion of name not stated.]

Manzanan series.
Pennsylvanian: New Mexico.
See under Afoacu Is.

Manzanilla formation.

Tertiary (Miocene?) : Trinidad.

R. J. L. Guppy, 1866 (London Geol. Soc. Quart. Jour., vol. 22, pp. 572-573). Man-
zanfMa bed's. Assigned to lower Mio.

W. H. Dall, 1898 (U. S. G. S. 18th Ann. Kept, pt. 2, p. 344). ManzantHa beds of
Trinidad Island assigned to middle Eo.

G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol., No. 7, p. 69). Man-
zaniHa fnt., Trinidad, assigned to Mio.

Manzanilla beds.
Oligoceéne : Costa Rica.

A. H. Redfield, 1923 (Econ. Geol., vol. 18, p. 362) and 1924 (Revista economies San
Salvador, ano 11, No. 4, p. 175). Assigned to Olig.

Manzanita dacites.
See under West Prospect betsedt.

Manzano group.

Permian: New Mexico (widespread).

C. L. Herrick, 1900 (Am. Geol., vol. 25, p. 337; Jour. Geol, vol. 8, pp. 112-126;
N. Mex. Univ. Bull, vol. 2, pt. 2, fasc. 3, p. 4). Manzano series.—Large series of
coarse red qtzites and sss. interbedded with dark earthy Iss. and shales. Rests on
large series of massive gray siliceous lime (which separates it from underlying
Coyote ss.) and is overlain by 500 ft. of reddish Is., ss., and gyp. containing
Perm, fossils near base. [Derivation of name not stated.)

C. H. Gordon, 1907 (Jour. Geol., vol. 15, pp. 810-816). Manzano prowp divided into
(descending) : (1) Gray Is., 0 to 500 ft. ; (2) alternating yellow, pink, and white sss.
and shales, with lenses of gyp. and subordinate is., 500 to 1,000 ft.; (3) dark-red
sss. interstratified with red sandy shales and some thin beds of bluish drab
earthy Is., 400 to 800 ft. Overlies, with uncon., Madera Is., top fm. of Magdalena

group.
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W. T. Lee, 1909 (U. S. G. S. Bull. 389). Manzano yroup is here divided into 3
fms., named (descending) San Andrews Is., 150+ ft.; Yeso /', 610+ ft.; and
Abo ss., 300+ ft. The Abo rests uncon. on Madera Is., the upper fm. of Magda-
lena group, and the Manzano is separated from overlying fms. by an uncon. It is
clear, from Herrick's original definition of Manzano proap and from his other writ-
ings, that he included in his Manzano group only (1) the lower or red ss. here
named Abo ss., with which he associated the overlying gyp.; (2) the middle or
chocolate-colored sediments; and (3) the upper or vermilion beds. The present
writer has combined Nos. 2 and 3 and herein named them Peso Cm. The massive
upper Is., which overlies the gypsiferous sh. and ss. and which is here named
Saw Andreas Is., is not described in any of the literature of Rio Grande region,
although Herrick includes it in his sections. It contains an abundant fauna,
which clearly allies it with the red beds in the Penn, [now called Permian], and
it is therefore included in Manzano group, although it was not originally so in-
cluded by Herrick. So far as known the San Andreas Is. is uppermost memb. of
Manzano group, but it cannot be asserted at present that there are no younger
Penn, beds in Rio Grande region, or that no Triassic occurs there. The red
sediments near Carthage, which apparently are above San Andreas Is., are the
only ones known that may represent Perm, or Triassic time. They differ con-
siderably in general appearance from known Manzano, and nothing was found
to indicate whether they belong in Manzano group or represent a younger fm.
[The Manzano group has for several years been classified as Perm.]

Mao clay.
Miocene: Dominican Republic.
T. W. Vaughan et al., 1921 (Dominican Rep. Geol. Surv. Mem. 1, p. 74).

Mao Adentro limestone.
Miocene : Dominican Republic.
C. W. Cooke, 1920 (Geol. Soc. Am. Bull., vol. 31, p. 219).

Maple Green andesite.
Devonian : New Brunswick.
W. V. Howard, 1926 (Geol. Soc. Am. Bull., vol. 37, p. 484).

Maple Hill limestone. (In Wabaunsee group.)

Pennsylvanian : Southeastern Nebraska and eastern Kansas.

G. E. Condra. 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 80). Maple Hill la—Bluish-
gray, somewhat aren, irregular Is., 2 to 4 ft. thick. Forms a small fall in Maple
Creek about 2 mi. SW. of Maple Hill, Kans. Is well shown under Pony Creek
bridge S. of Falls City and at other places in Nebr., thinning to NE. Overlies
Pierson Point sh. and underlies Table Creek sh., all included in McKissick Grove sh.
memb. of Wabaunsee fm.

The sh. overlying Maple Hill Is. was, in Aug. to Sept. 3, 1932 chart of R. C.
Moore, named French .sh., and Table Creeb sh. was restricted to upper
part of the original Table Creek. In Oct. 1982 chart, however, Moore and
Condra transposed these names, and described the sh. resting on Maple
Hill Is. as Table Creels sh. [restricted].

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10). Maple Mill la. underlies
Table Creek sh. and overlies Pierson Point sh.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), discarded McKissick Grove sh. and
treated its subdivisions as fms. in Wabaunsee group.

Maple Mill shale. (In Kinderhook group.)

Mississippian: Southeastern Iowa and probably western Illinois (Pike
Countygj.

H. F. Bain, 1895 (Am. Geol., vol. 15, p. 322). Maple Mill sh.—Nonfossiliferous dark
green to blue argill. sh., 30 to 200 ft. thick. Underlies English River grits, and
is younger than Louisiana Is., which is absent. Basal fm. of Kinderhook in SB.
Iowa. [In Iowa Geol. Surv., vol. 5, 1896, Bain gave thickness of Maple Mill sh.
in Washington Co., Iowa, as 160 to 290 ft]

R. C. Moore, 1928 (Mo. Bur. Geol. and Mines, vol. 21, 2d ser., pp. 21-23, chart opp.
p- 282). Maple Mill ah. memb. of Hannibal fm.—Blue or green, argill. locally calc.,
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drab, sparsely fossiliferous sh. Thickness at Prospect Hill, Burlington, Iowa, 33 ft.
(19 ft. exposed and 14+ ft. more concealed). Basal memb. of Hannibal fin. at
Burlington, where it grades into overlying English River ss. memb. of the Hannibal.
At Kinderhook, Pike Co., Ill., 43 ft. of similar sh. is tentatively correlated with
Maple Mill memb. Uncon. overlies Sweetland Creek sh.

L. R. Laudon, 1931 (Iowa Geol. Surv., vol. 35, pp. 341-387+). Maple Mill basal
fm. of Kinderhook series, rests uncon. on ShefBeld fm. and Cedar Valley Is. and
is conformably overlain by English River fm.

R. C. Moore, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., pp. 40, 245). Fms.
equiv. to Hannibal fm. are English River ss. and part or all of underlying Mapie
Mill sit. of SE. Iowa. [In table on p. 245, Moore showed Maple Mill sh. as under-
lying English River ss. and overlying Sweetland Creek sh.]

Type loc. appears to be at Burlington, lowa.

Mapleton sandstone.

Devonian: Northeastern Maine (Aroostook County).

H. S. Williams, 1899 (Am. Jour. Sei., 4th, vol. 8, p. 360, footnote). Mapleton ss.—A
massive and in places coarse red ss., in which plants (Psilophpfon, etc.) have been
found. Is of Dev. age but somewhat younger than Chapman ss.

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 136-137). Mapleton ss.—Reddish-
brown sss. and coarse egls., in beds 10+ ft. thick, covering nearly all of E. half
of Mapleton Twp. Thickness 180 ft. Overlain by fine-grained gray sss. having
appearance of Chapman ss. Believed to uncon. overiie Aroostook Is., but contact
not seen.

On 1933 geol. map of Maine, by A. Keith, included in Middle and Lower
Deyv. block.

fMapleton granite.
Devonian: Northeastern Maine (Aroostook County).

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 105-106, 146—148). Mapleton prentte
(focaHy known as Munson's prantte).—In parts of field it is almost black; in other
places it is of light color. The dark and light areas are not confined to any par-
ticular locality, and transition from one to the other may occur within a few
inches or be imperceptible for rods. Field relations indicate it is intrusive. Named
for occurrence on a low rounded hill in NE. corner of Mapleton Twp, Aroostook
River, Aroostook Co. The granite forms part of the hill.

On 1983 geol. map of Maine, by A. Keith, the igneous rocks of Mapleton
region are mapped as (1) rhyolite, andesite and trachyte of Dev. age;
(2) rhyolite breccia, tuff, and si. of Dev. age; and (3) diabase and
amygdaloid of mainly Sil. age but including some Dev.

F. W. Toppan, 1932 (Geol. of Maine, p. 78), assigned this granite to Dev.

Maplewood shale.
Silurian: Western New York (Rochester region).

G. H. Chadwick, 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 327-368). Maplewood sh.—
Basal div. of N. Y. Clinton. Max. exposure in Genesee Gorge at Maplewood Park,
Rochester, where 21 ft. of fine-grained unctuous bright-green nonfossiliferous sh.
of uniform texture rests on Thorold ss. This is Hall's "lower green sh." and Hart-
nagel's "Sodus" exclusive of uppermost 3 ft. This sh. probably terminates east-
ward without reaching Sodus, the true Sodus sh. being a higher memb. Strat, rela-
tions of the Maplewood are with the beds below rather than above. Older than
Bear Creek sh. and Martville ss.

E. O. Ulrich, 1923 (Md. Geol. Surv. Sil. vol,, pp. 191, 347, etc.), placed Maplewood Sh.
below Reynales Is. and above Thorold ss. at Rochester and elsewhere. This is
position assigned to Maplewood sh. by W. Goldring, 1931 (N. Y. State Mus. Hdb.
10), who listed it (p. 317) as present in western, west-central, and central N. Y.
In central N. Y. she showed it as lying on Oneida cgl., instead of on Thorold ss.

J. T. Sanford, 1935 (Jour. Geol., vol. 43, No. 2, Feb.-Mar., p. 174). Maplewood sh.
occurs only in vicinity of Rochester.

G. H. Chadwick, 1935 (A. A. P. G. Bull, vol. 19, No. 5, p. 702), stated the ss. beneath
Maplewood sh. at Rochester is not Thorold ss., but a younger ss., of Clinton age,
which he has named Kodak white es.

151627°—38----- 4
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Maquay formation.
Oligocene or Miocene: Cuba.
N. H. Darton, 1926 (Wash. Acad. Scl. Jour., vol. 16, p. 331).

Maquereau series.
Ordovician (?) : Quebec (Gaspé Peninsula).
S. A. Northrop, 1932 (Geol. Soc. Am. Bull,, vol. 43, No. 1, pp. 270-271). Maqaereaw
series.—Oldest rocks at Port Daniel, on S. shore of Gaspé Peninsula. Unfossilifer-
ous arkoses. Probably earliest Ord. Underlies Mictaw series (black shales and

tuffaceous graywackes of late Trenton to early Eden age).
C. H. Kindle, 1935 (Geol. Soc. Am. Proc. 1934, p. 354). Maqwereatt fm. assigned

to pre-Camb.

C. H. Kindle, 1936 (Eastern Geol.,, No. 1, April 1936, p. 1). Maqwreaa fm. is
assigned to pre-Camb. because boulders of its rocks make up basal cgl. of Mictaw
fm. (Middle Ord.).

Maquoketa shaie. (In Richmond group.)
Upper Ordovician : lowa, western Illinois, southern Minnesota and Wiscon-
sin, and eastern Missouri.

C. A. White, 1870 (Iowa Geol. Surv. vol. 1, pp. 180-182). Hfctyuokeia shales.—
Bluish and brownish shales, 80 ft. thick, forming top fm. of Lower Ord. in Iowa.
Equiv. to [so-called] Hudson River shales of Hall. Overlain by Niagara Is. and
underlain by Galena Is.

Adopted by U. S. Geol. Survey as middle fm. of Richmond group in Lower
Miss. Valley, where it is overlain by Girardeau Is. and underlain by
Femvale Is. In Upper Miss. Valley region the Femvale and Girardeau
Iss. are absent, and the Maquoketa was for many years considered sole
representative of Richmond group, and was there defined as resting on
Galena dol. and as overlain by Niagara dol. In eastern Iowa and SW.
Wis., however, 10 to 40 ft. of interbedded Is. and sh. at base of Maquoketa
were in 1907 named fm. by Sardeson and excluded from what he
called MagwoAetu .sh. proper, but included in his Maquoketa stage. These
basal beds are of basal Richmond age, and according to E. O. Ulrich
(Wis. Acad. Sei. Trans., vol. 21, pp. 71-93, 1924) they are much older
Richmond than Fernvale Is., and therefore are older than true Maquoketa
sh. They are present in western Wis. btw. Maquoketa and Galena. The
U. S. Geol. Survey has adopted Dubuque fm. as distinct from and as
underlying Maquoketa sh. In Iowa and western Ill. a few ft. of pre-
Niagara Sil. rocks have been reported as' overlying Maquoketa sh., and
in western Wis. E. O. Ulrich has reported the discovery of 60 ft. of dol.
of late Medina age in rocks heretofore called Niagara dol. He has named
these rocks RwrroMyAs dol. In that area, therefore, the Maquoketa is
uneon. overlain by Burroughs dol. and not by Niagara dol. In NE. Iowa
and SW. Wis. the Maquoketa becomes a yrowp, divided into fms., which
have been named (descending) : Brainard sh., 120 ft.; Fort Atkinson Is.,
40 ft.; Clermont sh., 10 to 15 ft.; Elgin Is., 50 to 70 ft.

Named for exposures on Little Maquoketa River, Dubuque Co., lowa.

tMaquoketa series.

A term applied by F. W. Sardeson (Am. Geol., vol. 19, 1897, pp. 330-336) to
Ord. beds overlying his Galena series in Upper Miss. Valley States and
divided into (descending): Wykoff fm.=Richmond Is.; Maquoketa
fm.=Utica sh. ; transition fm. (Triplecw bed).

Maquoketan series.
A term employed by C. [RJ Keyes instead of MmzMO&eta yroMp or MagaoAeta
sit. of other geologists.
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Marne formation.
Eocene: Trinidad.
G. A. Waring, 1926 (Johns Hopkins Univ. Studies in Geol. No. 7, p. 40).

tMarais des Cygnes coal series.

Pennsylvanian: Eastern Kansas and northwestern Missouri.

G. C. Swaliow, 1S66 (Kans. Geol. Surv. Prei. Rept., pp. 22-24). Marais dee Cygnes
coal aeries.—Series of Iss., sss., shales, and coals, 303 ft. thick, including beds Nos.
178 to 202 inclusive of geoi. section of eastern Kans. Underlies Well Rock series
and overiies I'awnee Is. series.

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13). Marais des
Cygnes coal series abandoned. Included Pleasanton fm. and possibly higher strata.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 63-67, 72). tMarais des Cygnes
coal series of Swallow included Bourbon, Memorial, Lenapah, Nowata, Altamont,
and Bandera fms.

Named for exposures on Marais des Cygnes River, Kans.

tMarais des Cygnes shales.
Pennsylvanian : Kansas and Missouri.

C. R. Keyes, 1900 (Iowa Acad. Sei. Proc., vol. 7, p. 84). Murais des Cygnes shales.—
Restriction of G. C. Swallow's name to shales lying btw. Pawnee is. below and
Bethany Is. above, instead of accepting the name Pieasanton, introduced in 1895
to cover the strata btw. the Iss. mentioned.

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13). Marais des
Cygnes shales of Keyes is same as Pleasanton fm., the upper Is. referred to being
Hertha Is., and not Bethany Falls Is.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 63-67, 73). tMarais des Cygnes
shales of Keyes included Bourbon, Memorial, Lenapah, Nowata, Altamont, and
Bronson fms.

Named for Marais des Cygnes River, Kans.

Marathon conglomerate.
Pre-Cambrian (upper Huronian) : Central northern Wisconsin (Marathon
County).

S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Bull. 16, p. 362). Marathon cyl
(also, in heading, Marathon City eg!.)—Mainly a cgl, occurring in and near
Marathon, Marathon Co. Probably not more than 100 ft. thick. Appears to be
basal cgl. portion of a much thicker sed. fm. which has been eroded away.
Rests uncon. on granite. Is of either upper or middle Huronian age.

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598),
assigned this fm. to Animihie yroap (upper Hyroman).

tMarathon series.
Ordovician (Middle and Lower) and Upper Cambrian: Western Texas
(Marathon region).

J. A. Udden, C. L. Baker, and E. Bose, 1916 (Univ. Tex. Bur. Econ. Geol. and Tech.
Bull. 44, pp. 37-38). Marathon, series.—Named by Baker. Consists of (descend-
ing) : (1) Yellowish-brown shales interbedded with thin gray Is., of Middle Ord.
age, 375 ft.; (2) 500 ft. of interbedded green, gray, and black shales and thin
brown sss., exact age unknown ; (3) 130 ft. of dark-gray thin-bedded Is. of Lower
Ord. age; (4) 300 ft. of fine-grained, coarse-grained, and conglomeratic sss. inter-
bedded with green or light bluish-gray shales; (5) 300 ft. of interbedded dark-
colored sss. and shales, containing Lower Ord. fossils 100 ft. below top. The
entire succession has not yet been found at one locality, and it may contain other
unknown members. In places one or more of upper members were removed by
erosion prior to deposition of Maravillas chert. Overlies Upper Camb. Brewster
fm. and is uncon. overlain by Maravillas chert.

P. B. King, 1931 (A. A. P. G. Bull,, vol. 15, No. 9, pp. 1066-1067). "Marathon
series" was named for Marathon region, without reference to definite type loc.,
and included 5 subdivisions, which are here named (descending): Woods Hollow
sh. (of Middle Ord., Trenton age), 200 to 500 ft.; Fort Pena fm. (of Black River
or Chazy age), 200 ft.; Alsate sh. (of Beekmantown age), 100 ft.; Marathon is.
(of Beekmantown age), 350 to 1,000 ft. ; and Dagger Flat ss. (of Upper Camb, age),
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300+ ft. The term "Marathon series" is therefore too inclusive and indemnité
for further use, and it is here proposed to restrict the term to the Iss. and
associated rocks which actually crop out within town of Marathon, and which
are here designated Marathon Is.

Marathon limestone.
Lower Ordovician (Beekmantown): Southwestern Texas (Brewster

County).

P. B. King, 1931 (A. A. P. G. Bull, vol 15, No. 9, pp. 1066-1069, 1079). Marathon
Is—Lss. and associated rocks of Lower Ord. (Beekmantown) age, which crop out
in streets and vacant lots of town of Marathon. The basal beds, which rest on
Dagger Flat ss. (Upper Camb.) crop out | mi. SW. of railway station on N. side of
old road to Alpine; and the highest beds, which dip beneath Alsate sh., occupy a NE.
belt of outcrop which crosses Boquillas road 1)4 mi. S. of station. Thickness of
fm. 350 to 1,000 ft. Most conspicuous parts of fm. are beds of Saggy dense gray
or black Is., weathering ashen gray or bluish, and breaking with conchoidal fracture ;
partings of sh. separate most layers and there are a few thick members of
greenish clay sh. ; the sh. partings and the clay sh. probably comprise % to % of
fm.; btw. the Iss. are a few layers of ss. and many beds, | to 4 ft. thick, of
intraformational cgl.; near middle is Monument Spring dol. memb., 75 ft. thick.
The Marathon Is. correlates with El Paso Is.

Marathon sandstone member.

Upper Devonian: Southern central New York (Ithaca region).

K. E. Caster, 1933 (Geol. Soc. Am. Bull, vol. 44, No. [, p. 202). Marathon ss.
memh., 35 ft. thick; underlies Triphammer sh. memb. and overlies Williams
Brook coquinite memb. ; all included in Ithaca facies subgroup of Ithaca-Enfield
group of fms. in Ithaca region. The Marathon and Triphammer probably constitute
Oneonta of the East. [Derivation of name and character of ss. not stated.]

Marathon City conglomerate.
See under Marathon cyl., pre-Camb.

Maravilla dolomite.

Name applied by C. [R] Keyes (Pan-Am. Geol.. vol. 65, No. 1, Feb. 1936,
pp. 42, 49, 50) to cover Udden's Vidrio dol., Gilliland dol., and upper
Tessey dol. of Glass Mtns, Tex. Named for "intermittent stream that
flows by Marathon town to Rio Grande but heads in the Glass Range,
where it is the drainage channel of the deep Gilliland Canyon."

Maravillas chert.

Ordovician (Upper) : Western Texas (Marathon region).

J. A. Udden, C. L. Baker, and E. Bose, 1916 (Univ. Tex., Bur. Econ. Geol. and
Tech. Bull. 44, pp. 38-39). MaraviMos chert.—Named by Baker. Lower part is of
Middle Ord. age, and consists of 400 ft. (max.) of hard gray Is. with nodules
and lenticular masses of dark-colored chert. The upper 300 ft. consists of thin
alternating beds of dark-colored chert and gray lIss., often conglomeratic, and
is of Lower Sil. age. [Upper Ord. in 1919 ed. of book cited.] Uncon. overlies
Marathon series and uncon. underlies Caballos novaculite in Marathon region.

C. L. Baker and W. F. Bowman, 1917 (Univ. Tex. Bull. 1753, table opp. p. 78),
assigned Maravillas chert to Trenton and Fernvale epochs.

T. B. King, 1931 (A. A. P. G. Bull, vol. 15, p. 1073), assigned entire fm. to Upper
Ord. (Trenton is Middle Ord.).

See also under gMitario /m.
Named for Maravillas Gap, Brewster Co.

Marble Bay formation.
Jurassic or Triassic: British Columbia.
0. E. LeRoy, 1908 (Canada Dept. Mines, Geol. Survey Branch Pub. 996, p. 16).
[Assigned to "Devono-Carbf." More recent Canada repts assign the fm. to Jurassic
or Triassic.]
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Marble Canon limestone.
Carboniferous : British Columbia.

G. M. Dawson, 1896 (Canada Geol. Surv., n. s., vol. 7, pp. 26B, 39B to 40B).
[Assigned to Carbf. and all later repts classify it thus.]

Marble CIliff limestone. (In Columbus limestone.)
Middle Devonian: Central Ohio.

C. S. Prosser and W. C. Morse, 1915 (Outlines of held trips in geology in central
Ohio, pp. 14, 17). Marble CMH /a. proposed for upper memb. [thickness & charac-
ter not given] of Columbus Is. on account of excellent exposures in banks of Scioto
Biver and extensive quarries at Marble Cliff [Franklin Co.]. Underlain by Belle-
point Is. memb. of Columbus Is. and overlain by Delaware Is.

fMarbled limestone.
A name applied in early repts on Ariz. to Muav Is. (Middle Camb.) of pres-
ent nomenclature.

Marble Falls limestone. (Of Bend group.)

Pennsylvanian (Pottsville) : Central Texas.

R. T. Hill, 1889 (Am. Geol,, vol. 3, p. 289). Fncrinital or Marble Falls is.——Basal
fm. of Carbf. in Burnet and Travis Counties, Tex. Thickness 500 ft. Overlies Sil.
and underlies 300 ft. of Carbf. bituminous shales and sss. at Marble Falls and
Smithwick.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 87-96). Marble -Falls Is.—
Shaly fossiliferous Is., 300 ft. thick. Is basement Is. over which the river falls at
Marble Falls.

Paige, 1912 (U. S, G. S. Llano-Burnet folio, No. 183). Marble Falls Is—Alter-
nating Iss. of dark-gray, light-gray, dove, and dark-blue to black color. Many beds
contain abundant cherty nodules, largely dark or black. The bottom is in most
places marked by a thin Is. cgl. and in one place by a very coarse angular cgl. or
breccia, but there are localities where little or no discordance in sedimentation
could be observed. At Marble Falls it includes at top 20 ft. of thin-bedded black sh.
underlying the soft Smithwick sh. Thickness 250 to 450 ft. Underlies Smithwick
sh. and uncon. overlies Ellenburger Is. (Ord. and Camb.). Assigned to Penn. Is
younger than the Miss. sh. included in Bend series of Tex. Survey [and later
named Barnett sh.].
F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25, 26; Univ. Tex.
Bull. 2132). Marble Fails Is. overlies Barnett sh. (Miss.). The latter is absent
at type loc. of Marble Falls [Burnet Co.].

w

Marblehead limestone. (In Columbus limestone.)

Middle Devonian: Northwestern Ohio.

E. Orton, 1888 (Ohio Geol. Surv. vol. 6, pp. 75, 746-750, 758). Marblehead Is. de-
scribed by Hawes (10th Census, vol. 10, p. 80) as bituminous dol., but other por-
tions of Corniferous Is. are much more bituminous.

C. K. Swartz, 1907 (Johns Hopkins Univ. Circ. No. 7, p. 62). Marblehead memb.—
Gray Is., 38 to 41 ft. thick, forming middle memb. of Columbus fm. Overlain by
Venice memb. and underiain by Bellepoint memb.

Named for Marblehead Peninsula, near Sandusky.

Marble Hill marble. (In Richmond group.)

Upper Ordovician: Southeastern Indiana.

D. D. Owen, 1859 (Rept. geol. reconn. Ind. made in 1837, pp. 28, 29, et seq). Mar-
ble 11111 rock.—Shell marble, 20 ft. thick, quarried at Deans quarry, Marble Hill.
Overlain by dark-colored Ord. marlite and underlain by 177 ft. of alternating blue
Ord. Is. and marls.

W. W. Borden, 1874 (Ind. Geol. Surv. 5th Ann. Rept., p. 139), described Marble Hill
marble slralftm, 20 J-ft. thick, as lying lower in "Cincinnati group" than his Madi-
son rocks.

- Named for Marbie Hill, near Madison, Jefferson Co.
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Marcelion quartz porphyry.
Pre-Cambrian (pre-Huronian?) : Central southern Wisconsin (Columbia
County).
R. D. Irving, 1877 (Geol. Wis., voi. 2, p. 519). MarceHon gwart? porphyry [two
varieties described], occurs in sec. 7, town of Marcelton, Columbia Co.
C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 365). "May be sup-
posed to be pre-Huronian."

Marcellus shale. (In Hamilton group.)
Middle Devonian: New York, eastern and central Pennsylvania, New Jer-
sey, western Maryland and Virginia, and West Virginia.

J. Haii, 1839 (N. Y. Geol. Surv. 3d Rept., pp. 295-296). MarceRMs shales.—Shales
uncon. overlying Seneca Is. [upper part of Onondaga Is.] and separated from over-
lying Ludiowville shales by (ascending) dark slaty fossiliferous sh., compact blue
sh., and fissile olive or bluish sh. The lower part of MarceRus mass is biack and
slaty, with Is. nodules or concretions.

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept.). The upper shales of Marcellus
are less highly colored than underiying shaies and break into small fragments. Hat
and showing tendency to peculiar concretionary structure. They are overlain by
Skaneateles shales and underlain by Marcellus shales (deep black).

. Hall, 1843 (Geol. N. Y., div. 4, 4th dist., pp. 177-183). JfarceHas sh.—Overiies
Corniferous [Onondaga] is. and underlies Hamiiton group. Admits of two divi-
sions. The lower div. is very black, siaty, and bituminous and contains iron py-
rites in great profusion; some portions are calc.; and it is always marked by one
or more courses of concretions or septaria which are often very large. This div.
terminates upward by a thin band of Is., above which the sh. is more fissile, and
gradually passes from black to olive or dark slate color.

E. Emmons, 1846 (Agrie. N. Y., vol. 1). The Hamilton and Marcellus shales are

difficult to separate except by fossils.

J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Buli. 63). The MarceHws beds
or stage as generally appiied in N. Y. geology are divided into (descending) : Car-
diff sh. (="Upper shales of Marcellus" of Vanuxem), 50 to 100 ft.; Stafford Is.,
8 inches ; and black slaty Marcellus sh., 50 ft. The Marcellus beds or stage under-
lie Skaneateies sh. and rest on Onondaga Is. Authors recommend restricting Mar-
cellus to basal black sh. At Marcellus village, Onondaga Co., from which place
the name is derived, only the lower layers of this biack sh. are well exposed, and
our observations both in that region and westward indicate desirability of re-
stricting Marcellus -to these lower shales. [In subsequent repts Luther dropped
Marcellus in broad sense, but some geologists continued to use it. C. A. Hartnagel,
1912 (N. Y. State Mus. Hdb. 19) used the name in both senses.]

—

In subsequent repts the Cardiff sh. has been both included in and excluded
from Marcellus sh. The greatly predominant usage, however, has been to
restrict Marcellus to the scantily fossiliferous black shales btw. the
Cardiff and the Onondaga Is. These black shales, with the included thin
Cherry Valley Is., aggregate 62 to 145 ft. in thickness btw. Unadilla Valley
and Seneca Lake region, to W.

G. A. Cooper, 1930 (Am. Jour. Sei., 5th, vol. 19, pp. 116-134, 214-236), in-
cluded Cardiff in Marcellus and included Marcellus in his Hamilton
group. (See 1930 and subsequent entries under C'urdi/l .sh. memb. and
under Hamilton fm.)

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10), included Marcellus iff
Hamilton.

The following recent repts exclude Marcellus from the Hamilton: R. Ruede-
mann, 1930 (N. Y. State Mus. Bull. 285); D. H. Newland and C. A.
Hartnagel, 1932 (N. Y. State Mus. Bull. 295, p. 106) ; R. L. Moodie, 1933
(N. Y. State Mus. Hdb. 12, p. 36) ; W. Goldring, 1933 (N. Y. State Mus.
Hdb. 14, p. 37, and 16th Int. Geol. Cong. Guidebook 4, p. 28); C. P-
Berkey (?), 1933 (16th Int. Geol. Cong. Guidebook 9, pl. 9).

The following recent repts include Marcellus in the Hamilton: G. H. Chad-
wick and G. M. Kay, 1933 (16th Int. Geol. Cong. Guidebook 9A) ; D. H.
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Newland, 1933 (16th Int. Geol. Cong. Guidebook 4, table opp. p. 6); B.
Willard and A. B. Cleaves, 1933 (Geol. Soc. Am. Bull, vol. 44, pp.
757-782) ; B. Smith, 1935 (N. Y. State Mus. Bull. 300, pp. 32-37);
W. Goldring, 1935 (N. Y. State Mus. Bull. 303, p. 148) ; and B. Willard,
1935 (Geol. Soc. Am. Bull,, vol. 46, pp. 1275-1290). Willard introduced
the new name Mahantaayo /m. for the post-Mareellus rocks in Pa. that
have for many years been called Awmlton /m.

B. Smith, 1935 (X. Y. State Mus. Bull. 300, pp. 34-35). The black sh. above Cherry
Valley Is. has been named Chittenauyo of Marcellus by Cooper. This sh.
is the Marcellus pur exceWeace, which typiOes the formational series. But the
term "Marcellus" should not be used in a larger sense for the series and in a
more restricted sense for the black beds above the Cherry Valley. A separate
name for this sh. is justified, although many geologists will probably regret the
discontinuance of the older term for this rock. Base of the Chittenango is well
defined by top of Cherry Vaiiey Is., but top is impossible of precise delimitation
at most localities, because of gradation into overlying Cardiff sh.

W. Goldring, 1936 (letter dated Jan. 17, 1936). Dr. Cooper's definition of the
Hamilton as including the Marcellus is accepted by the New York State Survey
and will be so used by the staff in future publications. We do not decide such
matters for outside geologists temporarily working for the State, though we sug-
gest our preferences and ask them to take recognition of them.

For many years the U. S. Geol. Survey treated MwceBtts s7t. and HcmiHoa
/wi. as distinct fms. The N. Y. State Survey has now, however, adopted
Cooper's 1930 classification, which treats the Hamilton as a yrowp, in-
cluding the Marcellus sh. This is also present classification of U. S.
Geol. Survey in N. Y. In south-central Pa., however, it still treats Hamil-
ton and Marcellus as distinct fms.

March Point formation.
Upper Cambrian: Newfoundland.
C. Schuchert and C. O. Dunbar, 1934 (Geol. Soc. Am. Mem. No. 1, p. 33).

Marcy anorthosite.

Pre-Cambrian: Northern New York (Essex County).

H. P. Cushing, 1899 (N. Y. State Geol. 18th Ann. Rept.). In Essex Co. two types
of pre-Camb. anorthosite "have been dubbed by Kemp Whiteface type and Mount
Morey type." [The compiler has been unable to find where Kemp used Mount
Marcy type.]

W. J. Miller, 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 400-462). Marcy anorthosite.—
By far the most abundant facies of the anorthosite of the Adirondacks. I shall
call it Marcy anorthosite because of its great exposures on Mount Marcy [Essex-
Co.]. The most typical portion is very coarse-grained, light to dark bluish gray,
and consists very largely of basic plagioclase feldspar, mainly labradorite, much
of it practically devoid of foliation. [See further explanation under Whiteface

anorthosite.]
J. F. Kemp, 1921 (N. Y. State Mus. Bull. 229-230, p. 33). The Marcy type of

anorthosite, as named by W. J. Miller, is characterized by blue to very dark,
almost black plagioclase. Assigned to Algoman intrusives of pre-Camb.
G. H. Chadwick, 1930 (Geol. Soc. Am. Bull, vol. 41, p. 82). [See under Adirondack

anorthosyte.J

Marengo moraine.
Pleistocene (Wisconsin stage) : Southern Wisconsin and northeastern Illi-
nois. See W. C. Alden, 1994 (U. S. G. S. P. P. 34), and M. M. Leighton
and G. E. Ekblaw, 1932 (16th Int. Geol. Cong. Guidebook 26, p. 47).

f Mareniscan series.

A term proposed by C. R. Van Hise in 1892 (U. S. G. S. Bull. 86) for the
"dark-colored fine-grained schistose part of Arcliean crystalline complex"
of Lake Superior region, and abandoned by him in 1909 (U. S. G. S. Bull.
360, p. 26) in favor of Aeewaftw aeries, of which it is a synonym. Van
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Hise stated (U. S. G. S. Bull. 86, p. 490) that the name was derived
"from Marenisco Twp, Mich., S. of Gogebic range, where these rocks
have a typical development."

Maria latite.
Age (?): Quebec.
F. J. Aleock, 1935 (Canada Dept. Mines Geol. Surv. Bur. Econ. Geol. Mem. 183,
p. 72).

Marianna limestone. (In Vicksburg group.)

Oligocene (lower) : Western Florida and southern Alabama and Mississippi.

L. C. Johnson, 1892 (Geol. Soc. Am. Bull, vol. 3, pp. 128-132). Mariana buiMinp
stone is an orbitoidal Is. of Vicksburg type [but he included it) in Mio.].

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p. 50
and pp. 51-59). Marianna is.—Soft porous light-gray to white marine Iss., con-
taining some marl and more rarely clay beds; layers of chert common. Charac-
terized by abundance of Orbitoides manfeRi and other Foraminifera associated
with many other fossils; .Pecten pouisoni and P. perplonas common. [P. per-
ptanus does not occur in Marianna is. as now defined, but is characteristic of
Ocala Is., according to C. W. Cooke | Lithologically resembles Ocala Is. at Ocala,
but differs from it in character of its fauna. Also closely resembles "Peninsular"
Is. Thickness approx. 220 ft. It is believed to underlie Ocala Is. In western
fl;lla. is uncon. overlain by beds belonging to Apalachicola group or by post-Plio.

s.

Later work by C. W. Cooke (U. S. G. S. P. P. 95, p. 109, 1915) resulted iu
showing that Marianna Is. overlies Ocala Is., and (Wash. Acad. Sei. Jour.,
vol. 8, pp. 187, 195, 1918) in introducing for upper memb. of
the Marianna. In 1923 (U. S. G. S. P. P. 133) Cooke elevated Glendon
to rank of a fm. and restricted Marianna Is. to the "chimney rock." He
later found that in part of western Ala. and Miss, the Marianna overlies
Red Bluff clay, which is strat, equiv. of lower part of the Marianna to
E. As now defined the Marianna Is. is the white Is. or "chimney rock"
that overlies Ocala Is. at Marianna and carries LepMocycMwa maMteMi
and Pecte% poidsow*. (C. W. Cooke and S. Mossom, 1929, Fla. Geol.
Surv. 20th Ann. Rept.) It is basal fm. of Vicksburg group. (See Fla.
Geol. Surv. 20th Ann. Rept., 1929.)

Named for exposures at Marianna, Jackson Co., Fla., E. edge of town,
where the rock is quarried.

Mariato formation.
Pleistocene : Panama.
0. II. Hershey, 1001 (Calif. Univ. Dept. Geol. Bull., vol. 2, p. 261).

1'Maricopa shale.

Miocene (upper and middle) : Southern California (Sunset-Midway dis-
trict).

W. A. English, 1916 (U. S. G. S. Bull. 621, pp. 191-215, report on Cuyama Valley).
The Maricopa ah., which overlies the white ss. of Vaqueros fm. S. of Cuyama
Valley and which forms upper part of Monterey group, has been mapped separately
only as far E. as Salisbury Canyon [about 25 mi. W. of Maricopa type loc.J.
It consists of about 1,700 ft. of brown sh., in which reef-like outcrops of white ss.
are locally prominent. The sh. is made up mostly of elastic fragments, locally
clayey, and not noticeably diatomaceous. It is uncon. overlain by Santa Margarita
fm. The name Maricopa sh. is used in rept on Sunset-Midway region [afterward
published as U. S. G. S. P. P. 116, 1920], for great thickness of diatomaceous sh.
which in prei, rept was mapped as Moaferey sh. [Above dednition of Maricopa sh.
(the first in print) applies the name to only lower part of typical Maricopa sh. as
defined below by R. W. Pack, and the name Maricopa was later discarded for
Cuyama Valley region.]

R. W. Pack, 1920 (U. 8. G. 8. P. P. 116). Maricopa sh.—Mainly thin-bedded siliceous,
diatomaceous sh., containing numerous thin calc, layers and in lower part a rela-
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tively small amount of arkosic ss., but in upper part numerous lenses of arkosic ss.
and boulder beds. Typically developed in gulch that drains N. through secs. 13 and
24, T. 11 N, R. 24 W., where exposed thickness is about 4,800 ft. Rests con-
formably on Vaqueros fm. and is uncon. overlain by beds here tentatively called

fm., but which probably include at base a representative of Jacalitos fm.
The upper part of the diatomaceous shales included in the Maricopa is= Santa
Margarita fm. as mapped in W. part of San Emigdio Mtns, which contains a
typical Santa Margarita fauna and overlaps onto Vaqueros and Tejon fms. Named
for exposures W. of Maricopa and Maricopa Flat, Kern Co.

W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1936 (A. A. P. G. Bull, vol.
20, No. 2, pp. 125-149). [Jfoytterey s.. as defined in this rept applied to a litho-
logic unit of Mio. age, and replaced JfaWcopa and Kalwas both of which
are now discarded by U. S. Geol. Survey.]

Marietta sandstone. (In Dunkard group.)
Permian: Ohio, Pennsylvania, West Virginia.

I. C. White, 1891 (U. S. G. S. Bull. 65, p. 35). JfaWeffa ss.—In places two or three
massive sss., each 25 to 40 ft. thick, separated by thin shales; in other places one
ss. 100 ft. thick. Overlies Washington coal in SE. Ohio, western Pa., and
W. Va,

Named for Marietta, Washington Co., Ohio.

tMarietta beds.
Lower Cretaceous (Comanche series) : Northeastern Texas and southern

Oklahoma.

R. T. Hill, 1894 (Geol. Soc. Am. Bull, vol. 5, pl. 13, pp. 302, 303, 328-337).
Jfaric™a beds—Friable brown laminated clays, marked a few ft. above their base
by peculiar segregations, pseudoconcretions, in shape of large thin lenses of in-
durated siliceous Is., often 4 or 5 ft. in diam. and 1 to 2 ft. thick, which split
into fissile laminae on weathering. Lowest memb. of Denison beds. Underlies
North Denison sands and overlies Fort Worth Is. [As thus defined probably
included Denton and part at least of Weno clay members of Denison fm. L. W.
Stephenson (U. S. G. S. P. P. 120H, p. 140, 1918) gave thickness of "Marietta
beds" as here defined as 160 ft.]

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, p. 115). 3faWc"a overlies
Denton subgroup (which rests on Fort Worth Is.) and underlies Pawpaw fm.
The Denton subgroup is basal div. of Denison beds. [As thus defined is=Weno
clay memb. of Denison fm.]

Named for Marietta, Love Co., Okla.

Marietta. (In Carbondale formation.)
Pennsylvanian: Northwestern Illinois (McDonough County).

T. E. Savage, 1930 (Ill. Acad. Sei. Trans., vol. 22, p. 498). Carbondale series of
Macomb region divided into (descending) : Ipava sh. and ss., Summum or Vergennes
ss., Marietta Is. and sh., Francis Creek sh., Colchester (No. 2) coal, and clay or sh.
(thin).

Probably named for Marietta, Fulton Co., just E. of McDonough Co. line.

Marigold oolite. (In Chester group.)
Mississippian: Southwestern Illinois (Randolph County).

A. II. Sutton, 1934 (Jour. Geol., vol. 42, No. 6, pp. 626, 627, 628). Impossible to
delimit Golconda from the higher Glen Dean with any degree of certainty except in
one general locality. This is in area; #. of AtaripoM [Randolph Co.], where the
two are separated by a thin horizon of chert and cherty ss. from 1-3 ft. thick.
Writer believes this zone represents NW. extension of Hardinsburg ss. Beds
below sandy zone contain Golconda fossils and those above Glen Dean fossils.
This cherty sandy horizon overlies 3faW</oM ooM%e. [This name is not defined, but
it is referred to on 2 pages and fossils from it are listed.]

Marilla moraine.
Pleistocene (Wisconsin stage) : Western New York. Named for Marilla,
Erie Co., N. Y. Is shown on moraine map (fig. 8) in U. S. G. S. Niagara
folio (No. 190), p. 17.
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Marin sandstone. (In Franciscan group.)
Jurassic (?) : Western California (San Francisco region).

R. Arnold, March 1902 (Sei., n. s., vol. 15, table on p. 416). Marin ss., 1,000 ft.
thick, underlies San Miguei cherts and overiies Sausalito cherts. A subdivision of
the Franciscan.

A. C. Lawson, February 1903 (Geol. Soc. Am. Bull., vol. 13, table on pp. 544-545).
[Same as above.]

A. C. Lawson, 1914 (U. S. 6. S. San Francisco folio, No. 193). Marin .ss—Massive
dark-gray ss., obscurely stratified. Thickness 1,000 ft. Underlies Ingleside chert
and overlies Sausalito chert. Included in Franciscan group. Named for occurrence
on Marin Peninsula, Marin Co.

Marino formation.
Incorrect spelling of Moreno.

Marion granite.
Pre-Cambrian (Laurentian) : Central southern Wisconsin (Waushara

County).

R. D. Irving, 1877 (Geol. Wis., vol. 2, p. 522). Morion granite.—Pinkish feld-
spathic granite mottled with gray and green. Forms 3 iow knobs in town of
Marion. Closeiy resembles Montello granite, but is coarser grained, less closely
textured, and has marked tendency to decompose. Assigned to Laurentian.

tMarion formation. (In Sumner group.)
Permian: Eastern Kansas, central northern Oklahoma, and southeastern
Nebraska.

C. S. Prosser, 1895 (Jour. Geol, vol. 3, pp. 786-789). Vari-colored shales and marls
with Iss. and gyp., 400 ft. thick, overiying Chase fm. and underlying Dakota ss.
(Cret.) in central Kans. Toward middie of fm. a cgl, named AMtene cyl. [The
Tert, age of typical Abilene cgi. is now regarded as established.]

F. W. Cragin, 1896 (Colo. Coll. Studies vol. 6, pp. 1-48). Sumner div. of Big Blue
series divided into Wellington shaies (above) and Geuda salt measures (below).
"Prosser's term Marion fm. is equiv. to Geuda salt measures pius lower part of
Weilington." Rests on Chase Iss.

C. S. Prosser, 1897 (Kans. Univ. Geol. Surv. vol. 2). Marion fm. restricted to lower
part of Marion fm. as originaiiy defined, and upper part is here calied WeHinyton fm.
I now agree with Cragin that upper 200 to 445 ft. of biuish gray, greenish, and
reddish shales originaiiy included in Marion fm. shouid be a distinct fm. The
div. line is difhcuit, but absence of Iss. and of fossils in the Wellington may serve
as means of separation. The Marion as here defined consists of thin buff Iss.,
shales, and marls, with beds of gyp. and salt, and is Geuda sait measures of
Cragin. It overiies Chase fm., top memb. of which has been calied "Marion
concretionary is.," but is here replaced by WinfieM concretionary Is.

L. C. Wooster, 1905 (The Carboniferous rock system of eastern Kans.). Wellington
beds consist of (descending) : (1) Varicolored shales and marls; (2) shales and
marls alternating with gyp. and thick beds of rock salt; (3) buff Iss. and marls.
Thickness 400 ft. Overlie Marion beds, top memb. of which is Abiiene cgi. [Tert.],
which consists of Is. and quartz pebbies. [This was a restriction of Marion fm.,
which as originaiiy defined included the salt measures.]

J. W. Beede, 1909 (Kans. Acad. $ci. Trans., voi. 22, pp. 248-256). Marion stage,
limited to following fins. (descending) : (1) Abilene cgl. (?), correlation not posi-
tive; (2) Pearl shales, 70 ft.; (3) Herington Is.; (4) Enterprise sh., 44 ft.; (5)
Luta Is,, 0 to 30 ft. Overiies Winiieid Is.

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3). Marion fm., 150+
ft. thick, divided into (descending) : Abilene cgl. memb., Pearl sh. memb., Herington
Is. memb., Enterprise sh. memb., and Luta Is. memb.

R. C. Moore, 1920 (Kans. Geol. Surv. Buli. 6, pt. 2, p. 63, footnote). It appears that
so-called Abilene cgl.,, which has previously been referred to uppermost part of
Marion fm., is in reality a Tert, deposit. It contains fragments of rock which
apparently belong to Dakota ss., and at no point has it been observed in a strat,
position beneath Wellington sh.
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Subsequent repts treated Pearl sh. as top memb. of Marion fm. and included
the salt beds in overlying Wellington fm.

N. W. Bass, 1929 (Kans. Geol. Surv. Bull. 12, in cooperation with U. S. Geol. Survey).
Wellington fm. redefined so as to include all beds below "Red Beds" and above
Herington Is., and "Marion fm." abandoned.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser.), continued to
use MaWoa fm. to include Pearl sh. at top and Luta Is. at base, the underlying fm.
being called WinfleM.

R. C. Moore, 1936 (Jour. Geol., vol. 44, No. 1; and Kans. Geol. Soc. 10th Ann. Field
Conf. Guidebook, p. 12), did not use Marion, but divided the beds extending from
top of Herington Is. to top of Luta Is. into 2 fms. named Nolans Is. above and
Odell sh. beiow.

Typical Abilene cgl. is now generally acknowledged to be of Tert. age.
Named for exposures in Marion Co., Kans.

Marion concretionary limestone. (In Chase group.)

Permian: Central Kansas.

C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 772, 773, 780, 783, 797). Marion eonore-
tionary Is—Massive is., 10 ft. thick, containing large Bint concretions, which
weather brown and contain Prodactas and a few other fossils. Composed of two
beds of Is. separated by thin sh. Top memb. of Chase fm.

Is upper bed of Winfield Is. of Prosser, 1902, and other geologists, and appears
to be Cresswell Is. of Condra and Upp, 1931. (See under Win/teM Is.)

Named for Marion, Marion Co.

Marion flint. (In Chase group.)
Permian: Central Kansas.
C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 773, 779-786, 797). Marion dint—Light-

gray Is., generally containing Hint, 4 ft. thick; near top of Chase fm. Separated
from overlying Marion concretionary Is. by 13 ft. of yellowish shales.

This bed was later included in Winfield fm. It appears to be Stovall Is. of
Condra and Upp, which they treated as basal bed of Winfield Is. (See
Kans. Perm, chart compiled by M. G. Wilmarth, 1936.)

Named for Marion, Marion Co.

Mariposa slate.

Upper Jurassic : Northern California (Mariposa, Calaveras, and neighboring
counties).

G. F. Becker, 1885 (U. S. G. S. Bull. 19, pp. 18-23). Mariposa heds.—An immense
thickness of highly metamorphosed auriferous slates occurring along foothills from
Mariposa to Nev., and containing Aaccha, Belemnifes, and other fossils. Thin-
bedded strata prevail, and silicification and serpentinization are predominant charac-
teristics. The beds are upturned into a nearly vertical position, and are uncon.
overlain by Chico beds. Regarded as identicai with Knoxville beds.

Beds of ss. and cgl. are also included in Mariposa si., and contemp. green-
stone is associated and in part interbedded with the fm. In 1910 (Jour.
Geol., vol. 18, charts opp. pp. 217 and 221) J. P. Smith restricted Mariposa
to lower part of Mariposa si. of previous repts, or to the slates of the
Gold Belt carrying AwceMa errmgdoni and C'crdioceras aiferwaHS, and
applied the new name CMfaz fm. to upper part of the Mariposa, or to
the "tuffs and shales of the Gold Belt with Perispltincfes co/fazi." The
U. S. Geol. Survey uses the original broad definition of Mariposa, and
classifies it as older than Knoxville and of Upper Jurassic age.

Named for occurrence on Mariposa estate, in Mariposa Co.
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Mariposa group.

Mesozoic : Sierra Nevada, California.

N. L. Taliaferro, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 1, p. 149). Mariposa yronp.
Between Stanislaus River and Mariposa Creek, a distance of 45 mi., the Bedrock
Complex is divided into 2 groups, Tuolumne group and Mariposa group. The
latter uncon. overlies the former, and consists of over 3,000 ft. of acid and inter-
mediate volcanics, sss., and cherts and 2,000 to 2,500 ft. of slates. On Merced
River and southward into Indian Gulch quad, it is divided into Mariposa slates
above, 2,000+ ft. thick, and Indian Gulch aggls., tuffs, sss., and cgls., 3,500 ft.
thick below.

Mariquita diabase.
Age (?7) . Mexico.
8. F. Emmons, 1910 (Econ. Geol.. vol. 5, p. 322).

Maris rhyolite.
Miocene (upper) or later: Central Nevada (Manhattan district).
H. G. Ferguson, 1924 (U. S. G. S. Bull. 723, pp. 50-51). Intrusive dikes and irregular

masses of brecciated rhyolite cutting Round Rock and Bald Mtn lake beds members
of Esmeralda fm. Exposed at Maris mine.

Marjum limestone.
Middle Cambrian: Western Utah (House Range).
C. D. Walcott, 1908 (Smithsonian Mise. Coll. vol. 53, No. 1804, pp. 9, 10). Marjum

fm.—Gray to dark, more or less thin-bedded aren. Is., 1,092 ft. thick. Underlies
Weeks fm. and overlies Wheeler fm. Type loc. is cliffs on S. side of Marjum Pass.

Markey ground moraine.
Pleistocene (Wisconsin stage) : Northern centrai Michigan (Roscommon
County).

W. A. Ver Wiebe, 1927 (Papers Mich. Acad. Sei., Arts, and Lett., vol. 7, p. 164).
Lies N. of Houghton Lake, in SW. part of T. 23 N., R. 3 W., Markey Twp.

Markham sand.
A subsurface sand, of Penn, age, in Ponca City held, Kay Co., Okla., cor-
related with upper part of Cherokee sh. Is older than Bixler sand and
younger than Barnett sand.

Markley sandstone.

Oligocene and upper Eocene: Western California (San Francisco Bay
region).

B. L. Clark, 1918 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 11, pp. 54-111). MarWey
fm.—Heterogeneous assemblage of beds, mostly of shallow-water origin but possibly
in part continental. Thickness 3,300 ft. Lithology very different from that of
San Ramon fm. but very probably it is contemp., at least in part, with the San
Ramon. The upper 1,300 ft. consists of alternating layers of clay sh., sandy sh.,
and ss., and contains a meager fauna. The lower 2,000 ft. is predominantly ss.
and contains no fossils. In former paper writer included latter beds in the Tejon,
but he now believes them to be lower Olig. Discon, underlies Kirker fm. The
Ivirker and Markley fms. compose San Lorenzo series in this area. Named for
exposures in vicinity of Markley Canyon, Mount Diablo region.

T. L. Bailey, 1930 (Calif. Univ., Dept. Geol. Sei. Bull.,, vol. 19, No. 15, p. 326) and
1931 (Geol. Soc. Am. Bull.,, vol. 42, No. 1, p. 304) assigned this fm. to Eo.

B. L. Clark, 1931 (Geol. Soc. Am. Bull.,, vol. 42, No. 1, p. 304). Fossils found in
MarMey /m. by T. Bailey indicate it is probably Eo. and=Tejon fm.

On Dec. 4, 1932, B. L. Clark (unpublished rept) assigned MarMey f#s. to
Olig, and Eo.
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tMarks Head marl.
Miocene (lower) : Southern South Carolina and eastern Georgia.

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) ; 1907 (Summary of mineral resources
of S. C, pp. 12, 18, 19). Jfew&'s p/tase.—Soft blue marls with characteristic
bed of shells embedded in a sandy blue mud matrix. Thickness 27 ft. Of Mio. age.
Extends from Mark's Head, on scarp of Savannah River Swamp, NW. of Porter's
Landing [Efhngham Co., Ga.], by Raysor's Bridge, S. C., and thence below Mount
Hope on Santee River, S. C. Underlies Edisto phase (also Mio.) and overlies
Parachucla phase (Olig.).

0. Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv. Bull. 26, pp. 60, 363+, map,
etc.). Jfar&s Head mari.—Very sandy greenish or drab clay, fine gray or brownish
phosphatic sand and sandy laminated clays with calc, nodules. Thickness in Ga.
45 ft. Is early Mio. Rests uncon. on Alum Bluff fm. (Olig.). Overlain uncon.
by Duplin marl (late Mio.), which Sloan erroneously correlated with Edisto marl of
Edisto River, S. C.

C. W. Cooke, 1936 (U. S. G. S. Bull. 867). The early Mio. beds in eastern Ga. and
S. C. that have heretofore been called "Marks Head marl," "Edisto marl," "Para-
chucla sh.," "Parachucla marl," and "Combahee sh." are in this rept included in
Hawthorn fm., a Florida name that is here extended into eastern Ga. and S. C.
In eastern Ga. the Hawthorn is represented by tMarks Head marl and part of
Alum Bluff fm. of Veatch and Stephenson, whose Marks Head marl included, al-
though unwittingly, the fParachucla marl and fParachucla sh. of Sloan. The
Hawthorn is in Ga., and in most places in S. C., overlain by Duplin marl (upper
Mio.), but in a small area in NE. part of Colleton Co., S. C., it is locally separated
from the Duplin by a deposit of upper Mio. age to which the name Raysor mari
is here applied. The Hawthorn rests uncon. on Glendon fm. (Olig.) and older
fms. ; in Ga. and Fla. it rests on Tampa Is. (lower Mio.).

Marks-Mills red beds.
Eocene (upper) : Cleveland Co., Arkansas.

G. D. Harris, 1894 (Am. Jour. Sei., 3d, vol. 47, p. 304). Jfar&s Jfiiis Red Beds (sab-
stlore). [No dednition except that the beds are included in Jackson "stage" of
Ala. and Miss., are older than "Moody's Branch beds" and younger than Claiborne
"stage." In Ark. Geol. Surv. Ann. Rept. for 1892 (1894), pp. 98-101, Harris
describes fossils collected from the red beds of Marks Mills battlefield, Cleveland
Co., Ark., but does not use term "Marks Mills beds." The Jackson fm. of Miss,
is now divided into two members, Yazoo clay memb. above and Moodys marl memb.
below. The relation of the beds in Cleveland Co. to the members of Jackson fm. in
Miss, is undet.]

Mark West andesite.
Pliocene: Northern California (Sonoma County).
V. C. Osmont, 1904 (Calif. Univ. Pub., Dept. Geol. Bull.,, vol. 4, pp. 58-87). JfarR

West andesite.—Thickness varies up to 1,500 ft. Conformably underlies Sonoma
tuff.  Is certainly post-San Pablo and probably post-Orindan.

Apparently named for Mark West Springs, Sonoma Co.

Marland sand.
A subsurface sand in Okla., which is said by some geologists to be refer-
able to base of Chattanooga sh. (Dev.?) and by other geologists to
correlate with upper part of Tyner fm. (Ord.).

Marlboro clay. (In Nanjemoy formation.)
Eocene: Eastern Maryland and Virginia.

W. B. Clark and G. C. Martin, 1901 (Md. Geol. Surv. Eocene vol., p. 65). A bed of
red clay at base of Potapaco memb. or substage of Nanjemoy fm. is well defined at
Upper Marlboro, Md., and has been referred to as Jfariboro ciag/.

W. B. Clark and B. L. Miller, 1906 (Va. Geol. Surv. Bull. 2, pt. 1, p. 17). The basal
bed of Nanjemoy fm., known as Jfariboro ciag/, extends from central Md. across
the Potomac into Va., and is well developed btw. Potomac Creek and the Rappa-
hannock. It consists of 25 ft. of compact clay, lower part pink, upper part white.
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Marlboro formation.
Pre-Cambrian: Eastern Massachusetts and eastern Rhode Island.

B. K. Emerson and J. K. Perry, 1907 (U. 8. G. 8. Bull. 311, pp. 7, 8, 11, 13-36 and
map). Marlboro Im.—As developed in region from Woonsocket to Pawtucket,
R. L., it includes a great variety of green schists, amphibolites, steatites, and Iss.
Also includes Smithfield Is. memb., 0 to 150 ft. thick, which changes into tremolite
schist, steatite, and serpentine. Overlies Grafton [Westboro] qtzite. Named for
Marlboro, Mass, [where the fm. makes a. long vertical wall along Main St.].

See also B. K. Emerson, 1917 (U. S. G. S. Bull. 597), and L. LaForge, 1932
(U. S. G. S. Bull. 839). Seems to underlie Woburn fm.

fMarlborough rock.
See under f.Piscataway gemds.

Marlbrook marl. [Restricted.]
Upper Cretaceous (Gulf series) : Southwestern Arkansas, northwestern
Louisiana, and northeastern Texas (?).

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 72, 84-86, 188).
Martbroo”-Colambus or GrypAaea resfcatarfs ehaMs marls.—White chalky marl
containing large percentage of yellow and pale-blue clays, and decomposing readily
under influence of moisture. When freshly exposed and moist the marls have
delicate blue tint, but when dry they are pure white. Thickness probably 200 ft.
Underlie Big Deciper beds and overlie Brownstown or yellow ZAoyyra ponderosa
marls. [According to C. H. Dane and L. W. Stephenson, R. T. Hill's Big Deciper
beds are in upper part of Saratoga chalk. See C. H. Dane, Ark. Geol. Surv. Bull.
Lp. 103, 1929.]

A. C. Veatch, 1906 (U. S. G. 8. P. P. 46, p. 26). MarHroo& marl.—Series of blue
chalky, somewhat glauconitic marls in places impure chalk. Thickness 50 to 750
ft.  About 200 to 300 ft. above base is very chalky layer which has been called
Saratoga chalA marl or Sarafopa fm. Overlies Annona chalk and underlies
Nacatoch sand. Probably Marlbrook fm. as here used contains in upper part beds
which Hill classed with Washington (Nacatoch) sand.

L. W. Stephenson and C. H. Dane in 1927 (A. A. P. G. Bull, vol. 11, No. 1) and
1929 (Ark. Geol. Surv. Bull. 1) restricted MarlbrooA marl to beds in SW. Ark.
that uncon. underlie Saratoga chalk and conformably overlie Annona chalk. This
is present approved definition.

Typically exposed for a little over 1 mi. N. of Saratoga, on road to Mineral
Springs, Howard Co. Also exposed along Marlbrook Creek, in T. 19
S-, R. 24 W., Hempstead Co., Ark.

tMarlbrook-Columbus marl.
Upper Cretaceous: Southwestern Arkansas.
See MartbrooA marl

Marlette moraine.
Pleistocene (Wisconsin stage) : Eastern Michigan (Tuscola Co.). See Mich.
Geol. Surv. Rept. 1908, pp. 148-196.

tMarlin chalk member (of Taylor marl).
Upper Cretaceous (Gulf series) : Eastern Texas (Limestone, McLennan,
and Falls Counties).

C. H. Dane and L. W. Stephenson, 1928 (A. A. P. G. Bull, vol. 12, pp. 51-55).
MarMu c/talA memh of Taylor mart.—In Limestone Co. chalk at approx, position
of Pecan Gap chalk reappears in section and has been traced S. through E.
corner of McLennan Co. and through Falls Co. to point a few mi. 8. of Brazos
River. It is a pure-white chalk, in part hard and tough, and in part soft and
marly. The granular texture and admixture of sand which is found in places
in Pecan Gap chalk has not been observed in Marlin chalk, but essential lithology
is similar and fauna in part comparable. Is believed to be of approx, same
age as Pecan Gap chalk, but paleontologie evidence is not conclusive. It lies
250 ft. below top of Taylor marl in Falls Co., and about 550 ft. above Durango
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sand memb. To W. and NW. of Prairie Hill it rests on sandy sh. and calc, sand
undoubtedly=upper part of Wolfe City sand memb. Total thickness less than
50 ft. in vicinity of Mart and probably thins to NE. Is typically exposed 0.4
to 0.9 mi. S. of courthouse at Marlin, Falls Co., along edge of bottom lands of
Brazos River, in a smal! scarp facing W.

This chalk is now regarded by Tex. Geol. Survey and U. S. Geol. Survey as
same as Pecan Gap chalk memb. of Taylor marl, and Marlin chalk memb.
has therefore been discarded.

Marlow formation.
Permian: Southwestern, central southern, and central Oklahoma.

R. W. Sawyer, 1924 (A. A. P. G. Bull, vol. 8 No. 3, pp. 312-320, map). Marlow
fm.—Brick-red shales and even-bedded brick-red sss. with bands of One white
sand and sandy gypsums. Entire fm. is gypsiferous, many of shales containing
veins of satin-spar and the sss. more or less gyp. At top is a thin layer of almost
pure gyp. l=+ ft. thick. Thickness 120+ ft. [Later repts give thickness as
110 to 135 ft.] Underlies Whitehorse ss. as here defined, but is believed to be
part of Whitehorse ss. as originally dehned. Rests on Dog Creek sh. to W. and on
Duncan ss. to E. Named for exposures at Marlow, Stephens Co.

F. C. Greene, 1924 (A. A. P. G. Bull, vol. 8, No. 3, p. 321). I question propriety
of establishing the name "Marlow" until it can be shown more definitely that it
is not Dog Creek sh.

C. N. Gould, 1924 (A. A. P. G. Bull, vol. 8, No. 3, pp. 324-341). The Marlow fm.
of Sawyer and other geologists includes Dog Creek sh. and Blaine gyp.

C. D. Stephenson, 1925 (A. A. P. G. Bull,, vol. 9, No. 3, pp. 626-631). Marlow alt.
is correlated with Dog Creek sh. and Blaine gyp., but in Grady, Caddo, and
Canadian Counties it has not been deemed advisable to subdivide it. About 35 ft.
below its top occurs Verden channel ss., the 35 ft. interval up to base of
Whitehorse ss. as here used (=Upper Whitehorse of some authors) being occupied
by sh. containing locally some gyp. beds.

N. Evans, 1931 (A. A. P. G. Bull, vol. 15, No. 4, pp. 405-432). Base of Rush

Springs memh. is by definition a gyp. bed. Top of this gyp. is contact btw.

Marlow and Rush Springs members of the Whitehorse. There may be some

question as to whether this gyp. is in horizon of Upper Relay Creek dol. or of

Lower Relay Creek dol. At any rate it seems consensus of opinion is that

Marlow-Rush Springs contact should be drawn at top of Upper Relay Creek dol.

Base of Marlow is top of Dog Creek sh., and where exposed this is a definite and

easily recognized contact. Top of Rush Springs is base of Cloud Chief. In NW.

Okla, it is not possible to separate the Marlow from Rush Springs memb. Together

they constitute lower 100 ft. or more of Whitehorse as this fm. is exposed in

Harper, northern Woodward, and western Woods Counties. The Marlow is

entirely ss. with exception that in places a gyp. ledge 2 ft. thick occurs at base,

and farther W. a gyp. bed 5 or 6 ft. thick occurs 20 to 35 ft. above base. This
ss. is of characteristic Whitehorse color and appearance. The Marlow memb.
of central-western Okia. is approx. 100 ft. thick.

. Buckstaff, 1931 (A. A. P. G. Bull, vol. 15, No. 4, pp. 434-437). Evans' grouping

of Marlow, Rush Springs, and Cloud Chief in a single unit is a logical step,

but his separation and correlation of the members within that group is open
to serious question. [Long discussion.]

F. C. Greene, 1932 (Tulsa Geol. Soc. Summ, and Abstracts, 1932, Tulsa Daily
World), stated that Bash Springs memb. of WMte7tor3e as. overlies Marlow
memb. of the Whitehorse and underlies Weatherford dol.

See also D. A. Green, 1936 (A. A. P. G. Bull,, vol. 20, No. 11, pp. 1454-1475).

tMarmaton formation.
tMarmaton group.
Pennsylvanian: Eastern Kansas and western Missouri.
C. R. Keyes, 1897 (lowa Acad. Sei. Proc., vol. 4, pp. 23-24). Marmaton fm.—Sh., 30
to 50 ft. thick, carrying thin beds of Is., forming middle memb. of Henrietta fm.
in SW. Mo. and 8E. Kans. Underlies Pawnee Is. and overlies Fort Scott Is. [As

thus defined is same as Labette sh.]
E. Haworth, 1898 (Kans. Univ. Geol. Surv. vol 3, pp. 92-94). As Marmaton River
crosses this fm. at right angles, and has cut channel in it, the name Marmaton

o]
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fm.. will be given to it. It includes all beds above Cherokee sh. and below top of
Pleasanton shales. [As thus defined it included Henrietta and Pleasanton fims.
and extended up to base of a Is. (called Hertha Is.), underlying Ladore sh.]

Haworth continued to use fm. (1904, 1908, 1913), but other writ-
ers used PZea“awtow aad HewrteHa /ms., although Beede (1909) called
these combined fms. stupe B of Carbf. of Kans, and Okla. In 1912 the
U. S. Geol. Survey discarded Marmaton from its classification, using in-
stead (as did Hinds and Greene, 1915) the subdivisions /'tca.santOH and
Henrietta. R. C. Moore and W. P. Haynes in 1917 revived Marmaton /m.
(for the beds btw. top of Cherokee sh. and base of Hertha Is.), reduced
Pleasanton to rank of memb., and discontinued Henrietta in Kans., treat-
ing the subdivisions of latter as members of Marmaton fm. The Kans.
Geol. Surv. continued to use this classification until 1932; some Okla,
geologists also used it; but U. S. Geol. Surv., Nebr. Geol. Surv., Mo. Geol.
Surv., and some other geologists continued to use Pleasanton and -Henri-
etta. In Bull. 5 (1932) of Nebr. Geol. Surv. is a chart (credited to G. E.
Condra, R. C. Moore, and C. O. Dunbar) in which the rocks of Nebr. be-
neath the Is. (called Hertha Is.) underlying Ladore sh. are called Mar-
maton prowp and divided into Pleasanton sh. above and Henrietta fm.

below.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to
Sept. 3, p. 89). Strata at top of Marmaton proup that overlie the uncon. separat-
ing Des Moines and Missouri series are removed from Marmaton and included as
part of lowermost Missouri beds. [The beds removed by Moore he listed as (as-
cending) : Unnamed sh. and ss.; Uniontown Is. (so-called Hertha of some repts) ;
Ladore sh. [not Ladore sh. of previous repts] ; Schubert Creek Is. ("called 'Hertha'
by Hinds and Greene") ; Tennison Creek sh. ; Critizer Is. ; and Mound City sh. The
Is. overlying the Mound City, which according to Moore had also been called
Hertha Is. by Hinds and Greene, Moore named Nnia&ar Is. This definition of Mar-
maton group (in which both Pleasanton and Henrietta were discarded, their sub-
divisions being treated as fms. of Marmaton group) was adopted by Moore and
G. E. Condra in their Oct. 1932 revised classihcation of Penn, rocks of Kans, and
Nebr., also by Moore in his 1935 classihcation of Penn, rocks of Kans.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 41-43). Some rocks formerly
classed as upper Marmaton are transferred to Missouri series (see fig. 6). [Fig. 6
draws top of .Marmaton group redeTwtedl at discon, at top of Nowata (?) sh. and
omits all mention of overlying Lenapah Is. and Memoria! sh. (new). Page 58
states :] Subdivisions of Marmaton group (upward order) are Fort Scott Is., La-
bette sh., Pawnee Is., Bandera sh., Altamont Is., Nowata sh., Lenapah is., and Me-
morial sh.; the upper units have not been traced dehniteiy northward from ex-
posures in southern Kans.

Named for exposures on Marmaton River, Vernon Co., Mo., and Bourbon
Co., Kans., whose channel, throughout almost its entire length, is within

the fm.
See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.

Maromas granite gneiss.
Late Carboniferous or post-Carboniferous: Central Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 115, 143 and map).
Maromas granite gneiss.—The rock exposed in Maromas quarries is a biotite gneiss
of medium to fine grain, varying in color and in amount of biotite present. Mas-
sive in some places, but usually well foliated and jointed. Along NE. border of
area it becomes a decided "augen gneiss." A granulitic facies is developed for
a mile along W. border. Intrudes Bolton schist.

Maroon conglomerate (also Maroon formation).
Permian and Pennsylvanian (?): Western central Colorado.

G. H. Eldridge, 1894 (U. S. G. S. Anthracite-Crested Butte folio, No. 9). Maroon
cgl—Includes all beds above Weber Is. (100 to 550 ft. thick) and uncon. below
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Gunnison ss. [Morrison fm.]. Max. observed thickness over 4,500 ft. Lower div.
consists of alternating yeiiowish-gray grits, thin iss., and sh. beds reaching max.
observed thickness of 2,000 ft. The upper div. is composed of alternating beds of
cgl. and ss., with some shales and occasional Is. beds, and reaches max. observed
thickness of 2,500+ ft. at Mount Teocalli and Double Top ; it is of a peculiar red
or chocolate color, except in regions of local metamorphism, where greenish hues
occur, arising from development of minerals containing lime and iron silicates.
Named for typical developments on Maroon Creek, N. of quad. [In Aspen quad.]
[As thus defined includes the so-called "Weber grits" of later repts.]

S. F. Emmons, 1898 (U. S. G. S. Tenmile Special folio, No. 48), restricted Maroon
fm. to beds (1,500 ft. thick) above the so-called "Weber grits."

The present approved definition of Maroon fm. is for the beds above '[Weiter
grits and below Entrada ss. and Morrison fm. However, because of vari-
ation in lithology and the diHiculty of separating the Maroon strata
(which also include grits, especially in their upper part) from the under-
lying beds, the name Maroott fut. has in several areas been used to in-
clude the equivalent of fWeber grits.

Marquettan series.
A term applied by C. [R.] Keyes to the Huronian rocks of Lake Superior

region.

Marquette quartz porphyry.
Pre-Cambrian (pre-Iluroiiian?) : Central southern Wisconsin (Green Lake

County).

R. D. Irving, 1877 (Geol. Wis., vol. 2, p. 520). Marquette quarta porphyry.—Occurs
near village of Marquette, Green Lake Co.
C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 365). "May be sup-

posed to be pre-Huronian."

Marquette member.

Lower Cretaceous (Comanche series) : Central Kansas.

W. H. Twenhofel, 1924 (Kans. Geol. Surv. Bull. 9, pp. 31-32). Marquette memh.—
Zones 5 to 10 of Natural Corral section, consisting of (descending) : (10) 2 ft. of
cross-laminated medium-grained friable yellow ss.; (9) 17 ft. of friable hne-grained
yellowish ss. with a somewhat compact 6-inch band near middie and a similar 2-
in. band about 7 ft. below top; (8) 7 to 8 ft. of compact yellowish-white ss.; (7)
10 ft. of blue paper sh.; (6) 2 ft. of pale-yellow ss.; and (5) 14 ft. of blue
gypsiferous sh. Overlies Windom memb. and underlies Mentor memb., all included
in Belvidere fm.

Apparently named for exposures near Marquette, McPherson Co.

Marquette rhyolite.

Pre-Cambrian: Southeastern Wisconsin (Green Lake County).

C. C. Wang, 1932 (Geol. Soc. China Bull.,, vol. 11, No. 4, pp. 426-428). Marquette
rhyoMte lies 1 mi. SW. of village of Marquette [Green Lake Co.] in a group of
knobs rising abruptly 50 to 150 ft. above surrounding sandy and marshy plain.
The mass of the rhyolite is dark reddish purple or dark purplish on fresh surface
and dull reddish or grayish red on weathered surface. Mainly porphyritic, with
pinkish feldspar phenocrysts scattered through the dense dark groundmass, but in
some localities it becomes largely felsitic.

Marquette 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).

tMarquette series.
A term applied in some early repts to the Huronian rocks of Marquette

dist., Mich. In many early repts on this dist, the upper Huronian
rocks were called "Upper Marquette series" and the middle and lower
Huronian rocks were called "Lower Marquette series."

151627°—38------ 5
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[Marquettian system.

Pre-Cambrian: Northeastern Minnesota (Marquette district).

A. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. 16th Ann. Rept., p. 365). Mar-
quettian system.—Includes Ogishke group (cgis., 10,000 ft.), Tower group (earthy
schists, 15,000 ft.), and Graywacke group (2,500 ft.). Thickness 27,500 ft. Over-
lies Vermilion group. Heretofore called Keewatin.

Marseiiles morainic system.
Pleistocene (Wisconsin stage) : Northwestern Indiana and northeastern
Illinois. Shown on moraine map in U. S. G. S. P. P. 106. Named for
Marseilles, Ill. In some earlier repts called "Marseilles-Iroquois mo-

raine."

Marsh shale.
Pre-Cambrian (Belt series) : Southern central Montana (Belt Mountains).
C. D. Walcott, 1899 (Geol. Soc. Am. Bull.,, vol. 10, pp. 199-215). Marsh abates.—

Reddish shales and thick-bedded sss., 300 ft. thick, forming top fm. of Belt series
in Marysviile-Neihart region. Overlies Helena Is. and uncon. underlies Camb.

Named for Marsh Creek, N. of Marysville.

Marsh sand.
A subsurface sand, of probable Dev. age, in western N. Y., lying near
horizon of Richburg sand.

Marshall sandstone.

Mississippian (Osage or Kinderhook) : Michigan (Southern Peninsula).

A. Winchell, 1861 (Mich. Geol. Surv. Ist Bien. Rept. Prog., pp. 80, 139). MorshaH
growp.—Consists of (descending) : (1) Reddish, yellowish, and greenish sss., 147 ft.
(exposed at Marshall, Pt. aux Barques, etc.) ; (2) shaly micaceous ss., 10 ft.;
(3) cgl, 2 ft. (exposed at Point aux Barques grindstone quarries). Thickness of
group 159 ft. Contains Chemung Dev. fossils. Grades into overlying unfossillfer-
ous Napoleon group and rests on Huron group. [Regarding propriety of excluding
or including Napoleon, see under Napoleon as., 1861 entry.]

In 1871 (Mich. Geol. Surv. Rept. Prog., pp. 26-33) A Winchell defined
Marshal yrowp as overlain by Michigan salt group [Michigan fm.] and
underlain by Huron group, thus including in it the beds previously
called Napoleon ss.

A. C. Lane, 1593 (as reported by M. E. Wadsworth, Mich. Geol. Surv. Rept. 1891 and

1892, pp. 62—73), applied MarsbaH ss. to beds overlain by Grand Rapids group and
underlain by Coldwater shales. This is present accepted definition.

[ Marshall shale.

Mississippian: Northwestern Arkansas and northeastern Oklahoma.

J. C. Branner and F. W. Simonds, 1891 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 4,
pp. xiii, 26, 53-54). [According to p. xiii the fm. was named by Branner; the
description is by Simonds.] Marshal sh.—Black, more or less bituminous sh., 0
to 80 ft. thick, overlying Batesville ss. [not Batesville ss., but the younger
Wedington ss.] and underlying Archimedes [Pitkin] Is. [See under FoyetteviHe sh.
for explanation of erroneous correlations in above definition.]

Preoccupied. The sh. at Marshall type loc. is same as Fayetteville sh. See

under FayetteviMe sh.
Named for a sh. mtn just E. of Marshall, Searcy Co., Ark.

Marshall granite.

Pre-Cambrian (post-Glenarm series) : Western central and northern Vir-
ginia.

A. L. Jonas, 1928 (Va. Geol. Surv. prel. ed. geol. map of Va.). MarshaH granite.—
Pink to green granite and quartz monzonite. Intrusive into Lynchburg gneiss,
Lovingston granite gneiss, and Catoctin greenstone. Assigned to pre-Camb.
Mapped at and around Marshall, Fauquier Co.
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Marshall moraine (also morainic system).
Pleistocene (Wisconsin stage) : Southern Minnesota and Grant County,
South Dakota.

F. Leverett, 1932 (U. S. G. S. P. P. 161, pp. 99-103). In places develops into a
system of unnamed moraines. Village of Marshall, Lyons Co., stands on it.

Marshall green-shale zone.

Name applied by drillers and oil geologists to a deposit of green sh., Is.,
dol. and sand, of Ord. age and 5 to 160 ft. thick, encountered in wells
beneath "First Simpson sand" and above "Second Simpson" ("Wilcox")
sand, in Lucien Held, T. 20 N., R. 2 W., northern Okla. (See B. B.
Zavoico, 1935, Tulsa Geol. Soc. Digest 1934, pp. 59-62) and loose plate.
Derivation of name not stated.)

Marshall limestone. (In McLeansboro formation.)
Pennsylvanian: Southeastern Illinois (Clark County).

See 1934 entry under 13. memb., the only known use of the name.
Derivation unknown.

Marshall Hill conglomerate.
Pre-Cambrian (upper Huronian) : Central northern Wisconsin (Marathon

County).

S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Buii. 16, p. 357). Marshal HRi epi—
Mainiy a graywacke grading into cgl. on one hand and into sh. on the other
hand. Basai cgl. forms lowest part. Is either upper or middle Huronian. Forms
large part of broad upland known as Marshall Hill, about 6 mi. N. of Wausau.

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598).
MarshuH Hid epi. belongs to Animikie group (upper Huronian).

Marshall Lake series.
Pre-Cambrian : Ontario.

P. E. Hopkins, 1917 (Ont. Bur. Mines Ann. Rept., vol. 26, p. 206).

t Marshalltown shale.
Mississippian: Central northern Iowa (Marshall County).

S. W. Beyer, 1897 (Iowa Geol. Surv. vol. 7, pp. 211, 226-227). MarsTtaHtowt
sMes.—Nonfossiliferous ash-blue to deep-blue shales interbedded with argill. Iss.
with chert nodules in upper calc, layers. Exposed near Marshalltown Flouring
Mills. Thickness 15 ft. Referred provisionally to Kinderhook. Younger than
Le Grand beds.

Only recorded use. Name established for a fm. in N. J.

Marshalltown formation. (In Matawan group.)

Upper Cretaceous: New Jersey.

G. N. Knapp, as reported by R. D. Salisbury, 1899 (N. J. Geol. Surv. Ann. Rept.
State Geol. 1898, pp. 35, 36). MurshalRoum bed—Marly clay sand underlying
Wenonah bed and overlying Columbus bed [Englishtown sand]. Included in Clay
Marl series [Matawan group],

H. B. Kiimmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 155). JfarshaH-
towrr bed—Ranges from sandy clay to clayey marl. Thickness 30 to 40 ft. Under-
lies Wenonah sand and overiies Columbus sand.

Named for occurrence near Marshalltown, Salem Co.

Marshburg slates.1 ,

Marshburg shale, f R

Pennsylvanian: Northwestern and central northern Pennsylvania (McKean,
Elk, and Forest Counties).

C. A. Ashburner, 1885 (2d Pa. Geol. Surv. Rept. Ro, pp. 307, 325).
sZaZes, 2 ft. thick in Forest Co.; contain a coal bed. Included in Pottsville cgl.

sville formation.}
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Lie btw. Kinzua Creek ss. above and Olean [?] cgl. below. [On pp. 67-119 and
225-241 of same vol. he gives sections in Elk Co. in which he shows 10 ft. of

Jfarsbbar<y sh. btw. Kinzua Creek ss. and Olean ss. and cgl. Marshburg is in

McKean Co.]
S. H. Cathcart, 1934 (Pa. Topog. and Geol. Surv. Bull. 110, p. 14), states this coal
and sh. are same as Sharon.

Marsh Creek group.
Pliocene (?) : Southeastern Idaho (Bannock County).

A. C. Peale, 1879 (U. S. Geol. and Geog. Surv. Terr. 11th Ann. Rept., pp. 612, 641,
642). Jfarsb (p. 612), Jfar.s/i. CreeZc grroap (p. 642).—These beds are
exposed on Marsh Creek above Red Rock Gap, are very white, friable sss., which
dip a degree or two from the mtns. Farther down the valley they are covered
by the basalt Sow. They are probably older than the deposits I have included
under Cache Valley group. Thickness 85 ft.

Probably a part of Salt Lake fm.

Marshfield sandstone.
Lower Ordovician (Beekmantown) : Southwestern Missouri.

E. M. Shepard, 1904 (Bradley Geol. Field Sta. Drury Coll. Bull. 1, pt. 1, pp. 8. 42).
ss.—Ss., 100 ft. thick; equiv. of Bolivar ss., First ss., Pacific ss., and
Crystal City ss. Underlies Finley Is. and overlies Jefferson City Is.

II. F. Bain and E. O. Ulrich, 1905 (U. S. G. S. Bull. 260, p. 234, and Bull. 267, p.
12), correlated AfarsA/ieM ss. with either Jefferson City Is. or Roubidoux fm., con-
sidering it older than St. Peter ss.

E. M. Shepard, 1907 (U. S. G. S. W. S. P. 195). Jfars7t%eM and Bolivar sss. are
commonly believed to represent St. Peter ss., but Ulrich regards them as lenses in
Jefferson City Is.

J. Bridge, 1930 (personal communication), stated that this ss. is now definitely
known to be a ss. in Cotter dol.

Marshfield moraine.
Pleistocene (Wisconsin stage) : North-central Wisconsin.

S. Weidman, 1907 (Wis. Geol. and Nat. Hist. Surv. Bull. 16, p. 452). The town
of Marshfield, Wood Co., is located on this moraine.

Mars Hill conglomerate.
Silurian: Northeastern Maine (Aroostook County).

II. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 119, 134-136). Afar.9 —With
exception of Mars Hill diabase dikes, Mars Hill is composed of a cgl. which in
places becomes quite fine grained. It is quite distinct from all other sss. and
cgls. thus far found in NE. Maine. Absence of igneous fragments is noticeable,
and great abundance of si. fragments makes it almost a si. cgl. The sheared
and broken condition of whole mass and of its individual pebbles, and its intimate
association with the crumpled and brecciated slates and Iss. at its base, indicate
an age at least as great as the Aroostook slated Is., and it is considered, on
lithologic grounds alone, to belong to that series. Named for development on
Mars Hill, on Int. Bdy, Aroostook Co.

Mars Hill diabase.
Age (?) . Northeastern Maine (Aroostook County).

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 115, 177-179). Afars diabase
occurs in two dikes situated close together on SW. dank of Mars Hill. The dikes
differ widely in appearance and type of structure. The easternmost dike closely
resembles Aroostook Falls diabase and is considered as normal for this region.
The other dike is exceedingly basic in composition and is microscopically charac
terized by a glossy base. Named for occurrence on Mars Hill, Aroostook Co.

Marsh Valley group.
See AfarsA CreeA
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Marsouin series.
Silurian: Canada.

J. W. Dawson, 1896 (Canada Roy. Soc. Proc, and Trans., n. s., vol. 2, sec. 4, p. 93).

(Martha Washington sandstone.
Pennsylvanian: Southwestern Indiana (Spencer County).
E. T. Cox, 1871 (Ind. Geol. Surv. 2nd Ann. Rept., p. 169). ".Martini TFasldnpton" ss.

forms the bluff at Rockport [Spencer Co.] and presents a vertical face of 30 to BO
ft. on side fronting the river. I found Roclcpwt ss. to be the millstone grit.

Probably same as Mansfield ss. Has also been called tLady Washington ss.
and tLady Washington Rock.

D. D. Owen (Geol. Surv. of Ind., 2d Rept., 1839, p. 7). Rockport is built on a con-

of ss. to height of 70 or 80 ft. known familiarly as "The Lady Washington."

Martin limestone.
Upper and Middle Devonian: Southeastern and central Arizona.

F. L. Ransome, 1904 (U. S. G. S. P. P. 21). Jfartin. Is.—Dark-gray, hard, compact,
fossiliferous lIss.; occasional beds of lighter hue and sometimes calc, shales of
decided pinkish tint. The Is. beds are usually less than 4 ft. thick, being thicker
than those of Abrigo Is. and thinner than those of Escabrosa Is. Thickness 340 ft.
Rests, apparently conformably, on Abrigo Is. (Camb.) and is overlain, apparently
conformably, by Escabrosa Is. (Miss.). Upper limit not always sharply dehned.
Named for Mount Martin, on Escabrosa Ridge, where fm. is typically developed
and well exposed.

As thus originally defined, and as used in subsequent repts, Martiw Is.
included all of Dev. of SE. Ariz. In 1936 A. A. Stoyanow restricted
Martin Is. to upper 260 ft. of Martin Is. of previous repts, and applied
BicacAo de Calero /Mt. to lower 73 ft. of the Dev. Is. in Picacho de Calera
Hills and Rincon and Whetstone Mtns. In Santa Catalina Mtns he
named the upper 150 ft. of the Dev. the Lower Owray fm, (a name trans-
planted from SW. Colo.) and applied Hurtin Is. to underlying 145 ft,
The U. S. Geol. Survey has not yet had occasion to consider these re-
strictions. (See also Ranta Rita 13.)

Martin sandy zone.
A subsurface sand in upper part of Colorado sli. of Bowdoin dome, central
northern Mont. Lies higher than Bowdoin. 3and gone (25 to 100 ft.
thick), which overlies PAiMipg sand (20 to 83 ft. thick).

Martin Bridge formation.
Upper Triassic: Northeastern Oregon (Wallowa Mountains region).

R. W. Chaney, 1932 (16th Int. Geol. Cong. Guidebook 21, p. 4). wW.—
Calc, sh., Is., aggl., basalt, andesite, and tuff, of Upper Triassic age. [Named
for locally well-known bridge on Eagle Creek, according to C. P. Ross, personal
communication.]

Gilluly, J. C. Reed, and C. F. Park, Jr., 1934 (U. S. G. S. Bull. 846, p. 12). The
Triassic rocks of Wallowa Mtns have been named Jfartw Rridye /w. They consist
of 1,000 to 3,000 ft. of Is., limy sh., and interbedded volcanic rocks of Upper Tr.
age. A comparable thickness of chiefiy andesitic volcanic rock exposed in valley
of Cliff River is believed by C. P. Ross to be contemp. with Martin Bridge fm.
[C. P. Ross states (personal communication) that latter rocks were probably
included in Martin Bridge fm. of Chaney.]

=

tMartin Canyon beds.
Tertiary (lower Miocene and upper Oligoceéne) : Northeastern Colorado.

W. D. Matthew, 1901 (Am. Mus. Nat. Hist. Mem., vol. 1. pt. 7, pp. 355-374, 444).
Cedar CreeA awd Jfartiw Ca?u/0% beds.—Upper part of White River fin. and younger
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than Horsetail Creek beds (TdawotheWam beds). Fine light-coiored, pinkish or
buff elays, much softer than underlying Horsetail Creek beds. Include Deptfwehenw
and Oreodon clays. Correspond with Darton's Brule clays, though how accurately
it is impossible to say in absence of lists of Brule fauna.

H. F. Osborn, 1909 (U. S. G. S. Bull. 361, pp. 65, 106, 112). Martin Canyon beds—
lower (or lower Miocene) part of Arikaree and upper (or upper Olig.) part of
Brule fm. [Osborn repeated this assignment in 1918 (Am. Mus. Nat. Hist. Mem.,
YOL. 2, pt. 1, pp. 9, 12, 13).]

Named for Martin Canyon of Cedar Creek, Logan Co.

Martinez formation.
Eocene (lower) : Western California.

W. M. Gabb, 1869 (Calif. Geol. Surv., Pal., vol. 2, p. xiii, as reported by .l. D.
Whitney from unpublished paper by Gabb, and footnote by Gabb on p. 129). The
term Martwe# yroMp is proposed provisionally for upper part of "Div. A" of
Calif, repts, to include a series of beds, of small geographical extent, found at
Martinez and on N. Hank of Monte Diablo. It may eventually prove to be worthy
of ranking only as a subdivision of Chico group. Underlies Tejon group and
overlies Chico group.

T. W. Stanton, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, p. 1028). The Martine#
yroup of Calif. Survey is not a simple fm. that can be considered a mere sub-
division of the Chico, but consists of two distinct parts, one of which is Cret. and
il{ls'eparable from the Chico, while the other is Eo,, and is here classed as Lower

ejon.

J. C. Merriam, 1897 (Jour. Geol., vol. 5, pp. 767—775). Martine# pronp.—The name
Martwe# is here applied to that part of Gabb's Martinez group which remains
after the removal of the Chico Cret. element. Is the Lower Tejon of Stanton,
and consists of sss., shales, and glauconitic sands. At Martinez it appears to be
conformably overlain by the Tejon and conformably underlain by the Chico,
although an uncon. probably exists at its base. Differs from adjoining fims. in
slightly diterent aspect of its sss. and the presence in them of considerable
quantities of glauconite. The sss. of the Martinez are grayish, those of the Chico
yellowish or bluish, and those of the Tejon white to dull red. The fauna also
differs from the Chico and Tejon faunas, and is a unit, although it grades to
some extent into Tejon fauna.

The present generally accepted definition of Martinez fm. is for the beds
uncon. underlying Meganos fm., uncoil, overlying Chico fm., and varying
in thickness up tn 3,500 or more ft. The rocks consist of cgl., ss., and
sh. characterized by fossils of lower Eo. age. See deHnition of Meganos

fm.

Martinez marine member.
Eocene: Southern California (Ventura County, south of Simi Valley).

R. N. Nelson, 1925 (Calif. Univ. Pub., Dept. Geol. Scl. Bull.,, vol. 15, No. 11). On
SW. side of the faults the Martinez group has been separated into following
lithologic units: Martinez marine memb., Las Virgenes ss., and Simi cgl. These
members grade into one another both laterally and vertically, but with suScient
abruptness that their boundaries can be accurately mapped. The fossiliferous
Martine# marine mem&. of Martinez group consists of 800 to 2,400 ft. of beds that
may be subdivided into a ss. above and a sh. below but their boundaries are
too indefinite to be indicated on map. With exception of about 260 ft. of light-gray
sh. at top, the marine memb. of the Martinez consists of medium- to fine-grained
sss. with occasional beds of coarse-grained ss. in lower part.

Martinian series.
A term introduced by C. [R.] Keyes in 1915 to cover upper part of Dev.
section in N. Mex., the lower part of the Dev. being called Fercitciw. aeries.
(See his conspectus of geol. fms. of N. Mex., 1915.) In 1922 he applied
Martiwitm series to lower part of Upper Dev. in Ariz. and Perc/nwt series
to upper part. (See Martiit is. and FercAd sA.)
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Martin Lake limestone. (In Palo Pinto formation.)
Pennsylvanian: North-central Texas (Wise County).

G. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull. 3224, p. 22). Hortin Lulr is.
lies 20 ft. below Boone Creek Is. and higher than Hudson Bridge Is., all included
in Palo Pinto fm. Consists of 4 ft. of reddish brown Is. that is a veritable
bed of FwwMno. It is lowest of a series of 3 lIss. outcropping around S. and W.
sides of Martin Lake, 2 mi. S. of Bridgeport. Not found elsewhere in Wise Co.

Martinsburg shale.

Upper and Middle Ordovician: West Virginia, western Virginia and Mary-
land, southeastern Pennsylvania, and New Jersey.

H. R. Geiger and A. Keith, 1891 (Geol. Soc. Am. Bull,, vol. 2, pp. 156—163, pl. 4).
MurMttstmrp sh.—Sh. [character not described] in Blue Ridge region near Harpers
Ferry, W. Va., of small but uniform thickness, overlying Shenandoah Is. and
underlying Massanutten ss. Is=Hudson River. [The ss. in this area, as Mr.
Keith later discovered, is not Massanutten ss., but a ss. underlying Shenandoah
Is., while the Martinsburg is here overlain by Triassic.]

A. Keith, 1894 (U. S. G. S. Harpers Ferry folio, No. 10. p. 3). MtwHnsbvry sh.—
Black and gray calc, and argill. shales of fine grain. Contain 80 percent of
argill. and siliceous matter, remainder being chiefly carbonate of lime. Thick-
ness 700 to 1,000 ft. Overlies Shenandoah Is. and underlies Newark fm. Equiv.
to Hudson River and Utica of Rogers. [This folio includes type loc. of fm.]

Is of Maysville, Eden, and Trenton age. The present definition of U. S.
Geol. Survey includes in it 300 ft. of shaly Iss. of Trenton age that were
originally included in underlying Chambersburg Is.

Named for Martinsburg, W. Va.

Martinsburg limestone. (In Washington formation.)
Permian: Southwestern Pennsylvania (Washington County) and eastern
Ohio.
E. V. d'Invilliers, 1895 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 3, pt. 2,
p. 2579). MhrtwM&wp hs\—A fairly local deposit, underlying Waynesburg "A"
coal. Burned for lime on Bacon Street Run, Morgan Twp [Washington Co.], and
elsewhere. Also frequently found beneath coal XII (Zollarsville, Waynesburg "A")
in Ohio.
Martinsville limestone.
Pennsylvanian: Central eastern Illinois (Clark County). See under Qwarry
CreeA

Martinsville sand.
A subsurface sand in St. Louis Is. (Miss.) of Ill. (See Ill. Geol. Surv.
Bull. 54, index.)

Martinville limestone.
Pennsylvanian: Illinois.

C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 39, No. 4, p. 320). MartwuiHe Is., 25 ft.
thick, underlies Platte (?) sh., 200 ft. thick, and overlies Lawrence (?) sh.,
100 ft. thick, in III. geol. section. [Probably is a misprint for MctrHnaoiRe is.]

Martville sandstone.
Silurian : Central New York.

G. H. Chadwick, 1918 (Geol. Soc. Am. Bull, vol. 29, pp. 327-368). Marseille sa.—
Type loc. is Bentley's quarry, intermediate btw. Martville [Cayuga Co.] and
Hannibal, where about 10 ft. of thin grayish green ss. and sh., with fossils,
are seen at top of quarry resting with a sh. contact on the 4 or 5 ft. of light-
gray or slightly mottled ss. considered Oneida (or Thorold) by Vanuxem, below
which is the red Medina ss. Lies beneath horizon of Fumaceville ore. Considered
younger than Maplewood sh. Belongs in lower part of Clinton fm.
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J. T. Sanford, 1935 (Jour. Geol., vol. 43, No. 2, p. 180). Strat, position and
lithologic character of Martville ss. of Chadwick indicate the beds are but a
sandy, perhaps beach, phase of the Reynales. It is suggested, therefore, if "Mart-
ville" is to be retained, it be used to designate a memb. of the Reynales.

Marvel limestone.
Lower Paleozoic (?): Southeastern California (Inyo County).

F. MaeMurphy, 1930 (Econ. Geol., vol. 25, pp. 309-310 and map). Jfuruel dolomiMo
Is—Essentially a light bluish-gray cherty rock, showing frequent irregular mot-
tling due to brecciation. All traces of organic structure destroyed. Age unknown.
Complexly folded. From general characteristics a lower Paleozoic age is assumed.
Underlies Surprise fm., usually with gradation from a true Is. to a true schist
for a distance of 5 to 30 ft. Exposed along Marvel Canyon, S. part of Panamint
Range. ["Interbedded schist in Marvel dolomitic Is." is mapped separately.)

F. MaeMurphy, 1933 (Calif. State Div. Mines, Rept. 28 of State Min., July-Oct.
1932, pp. 329-356). [Repeats 1930 definition. "Thickness unknown."]

Marvin Creek limestone.

Devonian or Mississippian: Central northern Pennsylvania (McKean
County).

C. A. Ashburner, 1880 (2d Pa. Geol. Surv. Rept. R, pp. 68-69). Jfaruiu CreeA Is.—
Near bottom of the Pocono a well-defined bed of Is. has been found in every sec-
tion in McKean Co. where the rocks of this part of section are exposed. Along
Shepherd Run, In S. part of Bradford Twp., it consists of a hard bluish-gray fos-
siliferous Is. 2 ft. thick, and is overlain by 25 ft. of haggy ss. and sh. and under-
lain by 50 to 60 ft. of greenish-yellow sandy si. Greatest development seems to be
in Marvin Creek Valley. On W. slope of Chappel Hill, in Sergeant Twp, it con-
sists of hard siliceous and argill. Is. 5 ft. thick, containing fragments of fossils of
Chemung type. Is probably same as Lower Meadville Is. of Crawford Co.

K. E. Caster, 1933 (Geol. Soc. Am. Bull,, vol. 44, No. 1, p. 203). Rmethport sh.,

thyris zone. [In 1934 (Bulls. Am. Pal., vol. 21, No. 71) Caster discarded his Smeth-
port sh. and introduced Kushequu sh. for basal memb. of his Cussewago stage, and
included Marvin Creek Is. in his Kushequa sh.)

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, pp. 105—106). The persistent Is.
in midst of Kushequa sh. may best be known compositely as Mctruln. Creeh Is.
#oue, because it is utterly impossible to differentiate which one of the many Iss.
Ashburner saw on Marvin Creek when he denominated it. At least 2 separate
lenses of Is. in the Kushequa occur along Marvin Creek. In Warren Co. this zone
lies discon, on Oswayo sh. In Marvin Creek Valley and around Kushequa village
this zone is composed chiefly of large plates and bones of fishes. Marvin
Creek Is. has been traced and extensive collections made over most of McKean,
Elk, and Forest Counties, Pa.

fMarylandian.
A term introduced by A. Heilprin (Phila. Acad. Nat. Sei. Proc. 1882, pp.
183-184, 1883 ; also Phila. Acad. Nat. Sei. Jour., 2d ser., vol. 9, pt. 1, p.
120, 1884) for the "Lower Atlantic Miocene, older deposits of Md. and
possibly the lower beds in Va. ("Yorktown' epoch in part, of Dana)."
See under fCciroMitwn. Corresponds to an indefinite part of Chesapeake
group of present nomenclature.

Mary Lee coal group.

Pennsylvanian: Central Alabama.

A group of coal beds in Pottsville fm. of Warrior coal field, lying 80 to 150
ft. above Black Creek coal group, and the coals occurring within a vertical
section of 220+ ft. Includes Newcastle (at top), Mary Lee, Blue Creek,
Jaggar, and Ream coals and near its base the Lick Creek ss. memb.

fMary River formation.
C. [R.] Keyes, 1924 (Pan-Am. Geol,, vol. 42, p. 288). Mary Ewer /m.—
Sss., of Foxian (?) age, composing uppermost Cretacic fm. in Alberta.
[Apparently same as Saint Mary River fm., of Tert. (?) age.]
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Marysville sands.
Pieistocene: British Columbia.
S. J. Schofield, 1915 (Canada Geol. Surv. Mem. 76, p. 85).

Marysville formation.

Eocene (middle) : Northern California (Sutter County).

Howel Williams, 1929 (Calif. Univ. Pub., Dept. Geol. Sei. Bull.,, vol. 18, pp. 112, 121-
124). Marysville fm.—Loose buff sands, usually traversed by parallel strings of
ferruginous calc, concretions and by thin lenticular masses of compact, green-gray
ss. and, more rarely, Is. In many places this sandy facies is associated with a
thick development of green-gray glauconitic shales that weather to a deep reddish
brown soil. In some places, on W. side of the Buttes, there is a Melania-bearing
grit at base. Lithology and thickness are very variable over small areas. The
ferruginous concretions range in size from a hen's egg to 4 or 5 ft. long. Thick-
ness 300 to 600 ft. Discon, overlies Chico beds, and underlies, with minor discon.,
White Ione sands. Fauna referred by B. L. Clark to Meganos (middle Eo.). The
fm. is present at Marysville and on Marysville Buttes.

Maryville limestone.

Middle Cambrian: Northeastern Tennessee, southeastern Kentucky, south-
western Virginia, and western North Carolina.

A. Keith, 1895 (U. S. G. S. Knoxville folio, No. 16, p. 3). MoryviHe Is.—Massive
blue Is., with little change in appearance except frequent earthy, siliceous bands
and occasional grayish blue and mottled beds. Thickness 150 to 550 ft. Underlies
Nolichucky sh. and overlies Rogersville sh.

Foregoing is original definition of fm. at type loc. The name, however,
first appeared in print in 1894, in U. S. G. S. Estillville folio (No. 12), by
M. R. Campbell, who accepted Keith's name, correlating the rocks of
Estillville quad, with those in Knoxville quad. He described the fm. as
consisting of 550 to 650 ft. of comparatively pure heavy-bedded blue Is.
carrying large masses of chert in SE. part of quad., "which make it
difficult to separate from Knox dol." Underlies Nolichucky sh. and over-
lies Rogersville sh.

Named for Maryville, Blount Co., Tenn.

Maryville rock.
Carboniferous: Eastern Kansas.
G. C. Broadhead, 1886 (St. Louis Acad. Sei. Trans., vol. 4, p. 489), mentioned a

mag. Is. quarried at Maryville, Kans., and casually alluded to it, in one place, as
"the Maryville rock."

This name is listed in U. S. G. S. Bull. 191.

Mascall formation.
Miocene (middle) : Central northern Oregon (John Day Basin).

J. C. Merriam, 1901 (Univ. Calif. Pub., Bull. Dept. Geol.,, vol. 2, No. 9, p. 305).
MascaM fat—Ashes, tufts, and possibly gravels. Generally been considered wholly
a lake deposit, but doubtful whether it owes its origin solely to this mode of ac-
cumulation. Has been called Cottonwood beds, Loup Fork, TMtoleptus beds (in
part), and Amywn beds. Cottonwood is preoccupied in Kans.; doubtful if true
Loup Fork occupies same horizon; Ticholeptus beds belong to another horizon;

beds are older and=Clarno fm. (Eocene). Thickness at Rattlesnake Creek,
near Cottonwood not less than 800 to 1,000+ ft. Uncon. underlies Rattlesnake fm.
(Plio.) and [uncon.] overlies Columbia [River] lava. Type exposure near Mascall
ranch, 4 mi. below Dayville.

F. C. Calkins, 1902 (Univ. Calif. Pub., Bull. Dept. Geol., vol. 3, No. 5). In John
Day Basin Mascall fm. is preserved only in monoclinal trough extending along S.
end of Basin from Spanish Gulch to Canon City.

Some geologists assign the flora of this fm. to upper Mio., others assign it to
middle Mio., and ot hers to middle or upper Mio. The U. S. Geol. Surv. at
present classifies the fm. as middle Mio.
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Masearene series.
Silurian and Devonian (?) : New Brunswick, Canada.

L. W. Bailey and G. F. Matthew, 1873 (Canada Geol. Surv. Rept. 1870-71, pp. 148—
163), 1876 (Canada Geol. Surv. Rept. 1874-75, p. 85), 1877 (Canada Geol. Surv.
Rept. 1875-76, pp. 352-366). [Assigned to upper Sil. in all of these repts, but
Ells (Canada Geol. Surv. Summ. Rept, for 1903, p. 154, 1904, and Canada Roy.
Soc. Proc, and Trans., 2d, vol. 11, sec. 4, p. 28, 1906) assigned the rocks to Dev.]

fMason series.
Pre-Cambrian (Llano series) : Central Texas.

T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. Ist Ann. Rept., pl. 3, pp.
lvii, 276-281). Masoa series.—Sandy shales and schists with mica, forming basal
div. of Texan system. Overlies Archean Fernandan system and underlies Llano

series [restricted sense].

Is a part of Packsaddle schist.
Probably named for Mason Co.

Mason shale. (In Conemaugh formation.)
Pennsylvanian: Southern West Virginia.

1. C. White, 1903 (W. Va. Geol. Surv. vol. 2, p. 281). Mason shales.—Dark or black
sh., 3 ft. thick, immediately underlying Lower Cambridge Is. Frequently contain
marine fossils, especially in upper half, in Pa., Md., and northern W. Va. Named
for Mason, on Elk River, Kanawha Co., W. Va.

Mason clay. (In Conemaugh formation.)
A name applied to the light-gray to drab, brown, or pink clay, 1 to 10 ft.
thick, underlying Mason coal in Ohio.

Mason City limestone or dolomite.
Upper Devonian : Central northern Iowa.

W. H. Norton, 1897 (Iowa Geol. Surv. vol. 6, p. 148). Mason City sahstapc. [Only
definition is use of name in tabie for upper part of Cedar Valley Is., overlying
Solon substage of Cedar Valley and underlying Lime Creek stage, in which was
included the Is. later named Nora Is. by Thomas.]

S. Calvin, 1897 (Iowa Geoi. Surv. vol. 7, pp. 145-160). Mason City sahstaye of
Cerro Gordo Co., is=upper part of Cedar Valley Is. as developed in Johnson and
adjacent counties. It consists of (descending) : 22 ft. of variable beds, 21 ft. of
argill. and argillo-dolomitic beds; 30 ft. of stromatoporoid beds; 14 ft. of regularly
bedded white or light-gray fossiliferous Is.; 20 ft. of dol., generally compact and
regularly bedded ; and 20 ft. of earthy dol., including near top thin calc, bed with
peculiar stromatoporoids and PachyphyWant. woodmani. Underlies Hackberry sub-
stage of Lime Creek sh. or stage.

C. H. Belanski, 1927 (Am. Mid. Nat., vol. 10, No. 10), restricted Mason City suh-
staye to lower heavily dolomitized part of beds previously included in Mason City,
part of the upper beds being named by him Hoch Creeh swtstaye and the uppermost
beds (First AcHnostroma zone) being included in his Nora substage. He defined
type exposure of the Mason City as located at Nora Springs, "because the zones
there are more distinct and their faunas more readily determined than at Mason
City." He divided his Mason City into (descending) LepMocentrua zone, 7'ri-
yonotreta zone, and Aalopora zone.

See also under NImW jRocA /s.
Named for exposures at Mason City, Cerro Gordo Co.

Mass amygdaloid.

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 younger than North Butler amygdaloid and older than
Merchants amygdaloid. Belongs to Central Mine group. The mineralized
part is the Mass lode. Named for occurrence in Mass mine, Ontonagon

Co.
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Mass How.
Includes Mass amygdaloid and the underlying trap.

Massacre volcanics.
Pliocene? (lower Pliocene?) : 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). Massacre
voicawics.—Well-consolidated red to brown basic cindery tuff, in places containing
angular fragments of underlying fms. At many places contains at base a persistent
fine-grained blue basalt Sow 23+ ft. thick. Thickness of fm. 150+ ft. The
feeder dikes form Massacre Rocks, a group of knobs of diabase, in sec. 6, T. 9 S.,
R. 30 E., Power Co. Older than Rockland Valley basalt and younger than Eagle
Rock tuff.

tMassanutten sandstone.
Silurian and Upper Ordovician: Western Virginia and Maryland and north-
eastern Virginia.

H. R. Geiger and A. Keith, 1891 (Geol. Soc. Am. Bull, vol. 2, pp. 156—163, pl. 4).
MassawMttew ss.—Ss. [character and thickness not described] overlying Martins-
burg sh. and underlying the Newark in Blue Ridge near Harpers Ferry, W. Va.
Is=Medina. Named for Massanutten Mtn, which is characterized by the ss. [The
typical Massanutten ss. overlies Martinsburg sh., but the ss. in the particular area
covered by above map was later found by Keith to be an older ss. (the Antietam),
faulted over, and to underlie Shenandoah Is., instead of overlying Martinsburg sh.
(See Harpers Ferry folio, No. 10).]

N. H. Darton, 1892 (Am. Geol, vol. 10, pp. 13, 14). Massaa’tte™ ss.—Rocjks of
Massanutten fm. vary in local characters, mainly in color, thickness of bedding,
and degree of silicification, but white and red qtzites prevail. In most sections
basal beds are alternating dark sss. and shales, succeeded by white and gray
qtzites, which in turn give place to thinner bedded red and brown sss. and shales.
Fossils rare. Thickness 600 to 800 ft. Has been called Medina and Clinton. Over-
lies Martinsburg shales and underlies Lewistown Is. in Staunton quad, and in cen-
tral Appalachian Virginia region. [As thus defined Massanutten ss. included the
overlying Rockwood fm., which is 150 to 200 ft. thick in Staunton quad, and 800
to 1,000 ft. thick in Massanutten Mtn area.]

N. H. Darton, 1894 (U. S. G. S. Staunton folio, No. 14, p. 2). Massa?t%%e? ss.—
Hard ss. and qtzite; most prominent memb. a hard massive qtzite, usually white
or gray, which outcrops in high cliffs or steep slopes at crest of the mtns. This
memb. is underlain by considerable thickness of red or brown thinner-bedded ss.
and qtzite, which merges into sandy beds of underlying Martinsburg sh. Thick-
ness 450 to 700 ft. Merges into overlying Rockwood fm.

Now divided into Tuscarora qtzite (Sil.) and Juniata fm. (Upper Ord.).
Named for Massanutten Mtn, NW. Va. (Rockingham, Shenandoah, and Page
Counties).

Masset volcanics.
Tertiary : British Columbia.

J. D. MacKenzie, 1915 (Canada Geol. Surv. Summ. Rept. 1914, pp. 35, 36).

Massie clay.
Silurian (Niagaran) : Southwestern Ohio (Clark County).

A. F. Foerste, 1929 (Ohio Jour. Sei., vol. 29, No. 4, p. 168), applied Massie clay
to beds underlying his Euphemia dol. and overlying his Laurel Is. in Springfield
area. Derivation of name not stated; but in 1935 (Denison Univ. Bull.,, Jour.
Sei. Lab., vol. 30, p. 129) he stated it is exposed on Massie Creek, short distance
W. of Cedarville, Ohio. On p. 152 he stated Massie ciay s’L is 5% ft. thick S. of
Yellow Springs, Ohio, and that on Massie Creek, W. of Cedarville, Ohio, it carries
a typical Waldron fauna. On p. 153 he gave further details, under heading
Massie clay, and stated that the Massie Creek locality (N. side of creek, at a
well known spring) is only place in Ohio where a fauna (listed) closely re-
sembling Waldron fauna has been found, but that a clay (closely resembling
typical Waldron) underlying Euphemia dol. at Bryan Farm State Park, S. of
Yellow Springs, 5 mi. NW. of Cedarville, is identified as Massie or Waidrow ciay
$%., although no diagnostic fossils were found there.
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tMassillon sandstone. (In Pottsville formation.)
Pennsylvanian: Eastern Ohio.
J. S. Newberry, 1874 (Ohio Geol. Surv., vol. 2, p. 131). .Massillon ss., 20 to 80
ft. thick, in Lower Coal Measures. Separated from underlying coal No. 1 by
5 to 40 ft. of gray sh. Overlain by 20 to 50 ft. of sh.
Same as Connoquenessing ss. memb. of Pottsville fm.
Named for Massillon, Stark Co.

Mass Mountain.
Mississippian: Northern California (southern part of Klamath Mountains).
N. E. A Hinds, 1930 (Geol. Soc. Am. Bull., vol. 41, p. 158), in table divided
Mississippian of S. part of Kiamath Mtns into Baird rhyolitic pyroclaaWcs and
sedunents (above) and Musa Mountain. hasalt /lotos and pyroclastics (below).
Latter is probably a misprint for Bass Mtn.
Masuk sandstone member (of Mesaverde formation).
Upper Cretaceous: Central southern Utah (Henry Mountains region).
G. K. Gilbert, 1877 (Geology of Henry Mtns, pp. 4+). Mosul; ss.—Heavy-bedded
yellow ss., 500 ft. thick, overlying Masuk sh. in Masuk Plateau, Henry Mitns.
Now treated by U. S. Geol. Survey as basal memb. of Mesaverde fm. in
Henry Mtns region.

tMasuk shale. (In Mancos shale.)
Upper Cretaceous: Central southern Utah (Henry Mountains region).
G. K. Gilbert, 1877 (Geology of Henry Mtns, pp. 4-f-). MosuA sh.—Gray argil!, sh.,

slightly aren, toward top. Thickness 500 ft. Underlies Masuk,ss. and overlies
Blue Gate ss. in Masuk Plateau, Henry Mtns.

Now treated by U. S. Geol. Survey as top memb. of Mancos sh. in Henry
Mtns region. Name conflicts with Masuk ss., the adopted name.

Masukian series.

C. [RJ Keyes, 1924 (Pan-Am. Geol.,, vol. 41, pp. 36, 64-65, 280, 303). Shales,
1,600 ft. thick, uncon. underlying Pennell [Masuk] ss. in Utah and uncon. over-
lying 1,000 ft. of unnamed shaies. Same as Gilbert's Masuk shales, and same
as Lewis sh. of western Colo., "which should be replaced by Gilbert's earlier
name."

Matachewan series.
Pre-Cambrian : Ontario.

D. G. H. Wright, 1922 (Ont. Dept. Mines 31st Ann. Rept., vol. 31, pt. 7, p. 15).

Matagami series.
Pre-Cambrian : Quebec.

J. A. Bancroft, 1913 (Quebec Dept. Coionization. Mines and Fisheries, Mines Branch,
Rept. on Mining Operations 1912, pp. 150, 157).

Later writers spell this name JfaHayami.

fMatanuska series.
Tertiary, Cretaceous, Jurassic: Alaska.

W. C. Mendenhall, 1900 (U. 8. G. 8. 20th Ann. Rept., pt. 7, pp. 307-309). Mata-
nusha series.—Chiedy shales, red, green, buff, and black especially abundant;
many coarser beds, most important of which is hgavy bed of cgl., probably not
less than 1,000 ft. thick, that makes base of Castle Mtn. Also, near top near
Limestone Gap and along upper course of Bubb Creek, a Is. bed, 300 ft. thick,
containing Lower Cret. fossils. Matanuska River Sows nearly along strike of
the series. Probably overlaps Sunrise series (upper Paleozoic?). Assigned tenta-
tively to Lower Cret. or older.
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G. C. Martin, 1926 (U. S. G. S. Buil. 776). Matanuska series of Mendenhall in-
cluded all sed. rocks seen by him, in a rapid reconn., in Matanuska and Nelchina
Vaiieys, and included rocks ranging from Lower Jurassic to late Tert. The larger
part of area supposed to be occupied by this "series" contains these Upper
Cret. strata, and nearly all exposures on banks of Matanuska River, from source
to mouth, consist of these Upper Cret. rocks. Therefore the name MatanusAa Im.
is here adopted, with a different definition.

Matanuska formation.

Upper Cretaceous: Southern Alaska (Matanuska Valley).

G. C. Martin, 1926 (U. S. G. S. Bull. 776, pp. 317-327, tabie opp. p. 471). The
Upper Cret. rocks of Matanuska Valley here designated Matanuska. fm. consist
of marine sh. and ss., at least 4,000 ft. thick on Granite Creek, of which lower
half is practically all sh. and upper half alternating beds of ss. and sh., the ss.
predominating. Cgl. is present but not in thick or numerous beds. Base not
seen. Probably rests uncon. on rocks ranging in age from Lower Jurassic to
Lower Cret. Is uncon. overlain by Tert, arkose and cgl. Contains Upper Cret.
fossiis.

Matanzas series.
Pliocene : Cuba.

J. W. W. Spencer, 1894 (Geol. Soc. Am. Bull., vol. 6, p. 124).

Matapedia series.
Ordovician: Quebec.

G. W. Crickmay, 1932 (Am. Jour. Sei., Sth, vol. 24, p. 377).

Matawan group (also formation).

Upper Cretaceous: New Jersey, Delaware, and northeastern Maryland.

W. B. Clark, 1894 (N. J. Geol. Surv. Ann. Rept. 1893, pp. 335-336, and Jour. Geol,
vol. 2, pp. 161-177). Matawan fm.—ChieOy dark-colored clays with interbedded
layers of sand, the latter very pronounced in upper part. At some points green-
sand beds appear, but greensand is less pronounced than in overlying fms. Thick-
ness 275 ft. Is Clay Marls of previous repts. Conformably underlies Navesink fm.
[broad use of Navesink] and overlies Raritan fm. [broad use of Raritan fm., which
included Magothy fm. at top], from which its fauna differs greatly. Typically
developed on shore of Raritan Bay in vicinity of Matawan Creek and along banks
of the creek.

W. B. Clark, R. M. Bagg, and G. B. Shattuck in 1897 (Geol. Soc. Am. Bull,
vol. 8, pp. 315-358) redefined Navesiu7c, by separating from it the sands at
base, under name Mount Laurel gauds. They also introduced Monmoutli,
to include the Redbank, Navesink, and Mount Laurel deposits. The
Matawan group therefore underlies Mount Laurel sand, the basal fm.
of Monmouth group. In Md. the subdivisions are not recognized and the
Matawan is classified as a fm.

Matewan 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. 199). Matewan ss.—Massive, medium-grained, micaceous, light gray,
cliff forming. Thickness 20 to 60 ft. Lies 5 ft. below Matewan coal and overlies
Eagle A coal. Named for town in Mingo Co.

Matheid shaie. (In Chase group.)
Permian: Eastern Kansas, central northern Oklahoma, and southeastern
Nebraska.

C. S. Prosser, 1902 (Jour. Geol., vol. 10, p. 714). MatfieM <s7tales—Variously colored
shales, with some shaly, buff, occasionally cherty Iss. and a light-gray Is., 2 ft. or
more thick, about 30 ft. below top. Thickness of fm. 60 to 70 ft. Overlies Wre-
ford Is. and underlies Florence dint. Included in Chase stage.

Named for development in Matfield Twp, Chase Co., Kans.
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Matilija sandstone member.
Eocene: Southern California (Ventura County).

P. F. Kerr and H. G. Schenck, 1928 (Geol. Soc. Am. Bull,, vol. 39, p. 1090). MaMMja
ss. ment& —Basal memb. of Tejon fm. Comprises beds, 2,500+ ft. thick, in which
ss. predominates over sh. The resistant massive arkose at base forms convenient
guide for separating from underiying Chico fm., upon which it rests without ap-
parent angular discordance. Is discon, overlain by Cozy Dell sh. memb. Well
exposed at type loc. (in canyon at Matilija Springs), also on top of Topatopa Bluff,
and on San Cayetano Mtn. Near the springs is a bed of lignitic facies distinguished
by abundant mollusks embedded in a green and purplish sandy sh., and the same
bed is found farther E. at same position in geologic column.

tMatinal series.

Nongeographic name introduced by H. D. Rogers (Am. Jour. Sei., 1st, vol. 47,
pp. 153-158, 1844) to include all rocks beneath Medina group of N. Y.
and base of tCalciferous ss. [BeekmantownJ. Redefined by Rogers in 1858
(Geol. Pa., vol. 1, pp. 105, 124-126, 239, 246, 252, 260+, and vol. 2, p. 752)
and restricted to beds btw. base of Trenton Is. and base of Oneida cgl.
Divided into (descending) : (1) MatiwaZ .s/m/ts (HWsoh Rfper -slates of
IV. F.), 1,200+ ft. thick in Centre Co., Pa.; (2) Matinal bZac/c sZ. (Utica
st. of IV. y.), 300 to 400 ft. thick; and Matinal arpiU. 7s. (Trenton Is. of
IV. y.), 300-350 ft. in Northampton, Mifllin, and Centre Counties, Pa.

Named to indicate "morning period of the great Appalachian Palaeozoic
day," according to Rogers 1844 citation above.

tMatinal limestone.
tMatinal shales.
tMatinal slate.
See under tMatinal series.

Mattagami series.
Pre-Cambrian : Quebec.
See MatayawM series.

Mattagami series.
Lower Cretaceous or Upper Jurassic: Ontario.

F. H. McLearn, 1927 (Canada Geol. Surv. Summ. Rept. 1926, pt. C, p. 20).

Mattapan volcanic complex.
Devonian or Carboniferous: Eastern Massachusetts and northeastern Rhode

Island.

L. LaForge, 1917 (U. S. G. S. Bull. 597, pp. 200201 and map). Jfaftapcw t?0%ca’no
cowplar—The Carbf. volcanic rocks of Boston dist, and the associated stocks and
dikes of granite porphyry, felsite, and other rocks. Comprises an extensive series
of Hows, volcanic breccias, and accompanying pyroclastic sed. beds, associated with
and to some extent cut by intrusive felsites and granophyric rocks. The later
Sows of Mattapan volcanic complex are at several places interstratihed with
Brookline and Dorchester members of overlying Roxbury cgl. Named for exposures
in Mattapan, Dorchester dist, of Boston. [In U. S. G. S. Bull. 839, 1932, LaForge
changed age to Dev. or Carbf., he then being inclined to regard it as early Dev.,
and separated the so-called "later hows of Mattapan volcanic complex" as a distinct
fm. called BHpMow melap”pre.]

M. Billings, 1929 (Am. Jour. Sei., Sth, vol. 18, pp. 100-134). Jfattapaw voKcaTMCs
(restricted).—The rocks assigned to Mattapan complex in U. S. G. S. Bull. 597
belong to at least 3 distinct strat, horizons. Youngest of all are the basic lavas
interbedded with Roxbury cgl., which are considered to be of Perm. age. Writer
prefers to restrict Mattapan to the group of volcanics which underlie Roxbury cgl.—
in some places with slight angular uncon.—but which rest on eroded surface of
Dedham granodiorite and contain pebbles of it. They are here tentatively con-
sidered to be of Penn. age. Oldest of all the extrusive volcanic rocks are certain
felsites, tuffs, and breccias which are intruded by Dedham granodiorite and are
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thus of pre-Camb. age. The Mattapan volcanics do not contain fossils, and are
didicult to date, for New England was seat of volcanic activity throughout most of
Paleozoic. Thickness varies from 0 to 2,000 ft. On accompanying map and struc-
ture sections the Mattapan volcanics have not been separated from Basement

Complex.

L. Lal-Porge, 1932 (U. S. G. S. Bull. 839). The Dev. or Carbf. igneous rocks of
Boston area can be divided into 2 general groups—an older group, composed chiedy
of volcanic rocks, forming the Lynn and Mattapan volcanic complexes, and a
younger group of intrusive rocks comprising Quincy granite and associated rocks.
Some or all may be Dev. or part of them may be Carbf. The subdivision of the
volcanic rocks is didicult problem. The division into 2 fms. (Lynn and Mattapan
volcanic complexes) herein adopted is based partly on lithologic character and
partly on structural relations, but there is considerable probability the two are
contemp., and their separation may therefore be invalid. Hence the fm. names
must be regarded as adopted only tentatively, chiedy as most convenient way of
expressing facts whose relations are not yet fully understood. The Mattapan
volcanic complex comprises the late Paleozoic volcanic rocks in and adjoining S. part
of Boston Basin. The Brighton melaphyre may represent final eruptions of Matta-
pan time and hence be a part of Mattapan complex, but it is here treated as
younger than Mattapan. Most of Mattapan rocks are of-same types as those of
Lynn complex. Thick beds of volcanic ash and of coarse tuff, mud hows, and
water-laid sediments composed of reworked tuft with some extraneous pebbles are
perhaps more abundant in the Mattapan. The sed. rocks are tuffs, tuft breccias,
and mud dows composed largely of andesitic material ; in places they are associated
with aggls. Near top are some interbedded lenses of cgl., ss., and si. The cgl. and
ss. lenses have been confused with lower part of Roxbury cgl., with which, in fact,
the Mattapan may be in part contemp. The Mattapan contains some dikes and
larger intrusive masses.

Matteawan granite.

Pre-Cambrian: Southeastern New York (Poughkeepsie quadrangle).

W. W. Mather, 1843 (Geol. N. Y., vol. I, pl. 18). [This geol. cross section shows
Matteaioaw yrontte exposed btw. Fishkill Landing and New Beacon Mtn.]

C. E. Gordon, 1910 (N. Y. State Mus. Bull. 140, pp. 16-20). Greenish granitic
rocks of Poughkeepsie quad., identical with gneisses of Fishkill Mtns. "This strip,
which will be referred to as the Glenham belt, was described by Mather as the
'Matteawan granite.' "

C. E. Gordon, 911 (N. Y. State Mus. Bull. 148, pp. 11, 18, 25-27, 33, 34, 78, 79, 85,
104). The Glenham belt is an inlier of pre-Camb. gneisses. Extends as a narrow
strip from point just N. of carpet mill at Glenham, Dutchess Co., northeastward
to Vly Mtn. South of Glenham belt, in town of Matteawan, are two small inliers
of the gneisses connecting the Glenham belt with the Highlands. [On p. 18,
immediately following the heading Glenham pneies, is following statement:] The
prevailing and characteristic rock of the Glenham belt is a granitic gneiss. It
appears to be an altered derivative of other gneisses. Is usually red, from dis-
seminated iron stains, and over much of the belt is deeply chloritized." Is "Mat-
teawan granite" of Mather.

tMatthews Landing group. | Midway group.)
tMatthews Landing senes. |

Eocene (lower) : Southwestern Alabama.

E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 57-60).

For definition, see Aaheola /m., which replaces it.

Named for exposures at Matthews Landing, on Alabama River, in Wilcox Co.
Matthews Landing marl. (In Midway group.)

Eocene (lower) : Southwestern Alabama.

E. A. Smith and L. C. Johnson, 1887 (U. S. G. S. Bull. 43, pp. 57-60).

For definition, see under .Vobcoin /nn, of which this bed is basal memb.

Named for exposures at Matthews Landing, on Alabama River, in Wilcox Co.
Matura formation.

Pliocene : Trinidad.

G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol., No. 7, p. 84).
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Mauch Chunk shale.

Mississippian (Chester) : Pennsylvania, western Maryland, and northern
West Virginia.

J. P. Lesley, 1876 (2d Pa. Geol. Surv. Rept. L, App. E, pp. 221, 222, chart opp. p. 224).

UmbruZ Red! No. XI, 100 ft. thick in Boyd's Hill gas well at
Pittsburgh, Pa. Underlies Pottsville Serai cgl. and overlies Umbral or Mountain Is.
(24 ft. thick), which rests on Pocono (No. X, Upper (gray) Catskill, Vespertine
of Rogers). [Type loc. not stated.]

C. A. Ashburner, 1877 (Am. Phil. Soc. Proc., vol. 16, pp. 521, 536). ChMwA
(UmbruZ) Red sh*—New name proposed by present State Geologist [J. P. Lesley].
Underlies Pottsville (Serai) cgl. and overlies Pocono (Vespertine) Gray ss. Is
No. XI of repts. Thickness 1,100 ft. Upper memb. consists of 910 ft. of red and
gray sss. and shales. Middle memb. is Mountain Is., 49 ft. thick, which in Green-
brier Mtn, Pocahontas Co., W. Va., attains thickness of 822 ft. and is known as
Leirisbio”r Zs. [Greenbrier Is. of later repts]. The lower memb., of reddish and
greenish sss. and shales, is 141 ft. thick.

F. Platt, 1877 (2d Pa. Geol. Surv. Rept. Hg, pp. xxiii-xxx). Atancb, Red s
New name proposed by State Geologist [J. P. Lesley] of Pa. for Rogers's Umbral,
No. XI. "Thickest, most solid, and best exposed at Mauch Chunk [Carbon Co.,
eastern], Pa." Thickness 3,000 ft. Underlies Pottsville cgl. and overlies Mountain
Is. [Greenbrier Is.]. Included in Kenawha River system.

J. Barrell, 1907 (Geol. Soc. Am. Bull., vol. 18, pp. 450-)-), stated that max. thickness
of 3,000 ft. is at Pottsville, Pa. J. P. Lesley (2d Pa. Geol. Surv. Summ. Final
Rept., vol. 3, pt. 1, pp. 1815, 1895) gave a detailed section of the Mauch Chunk at
Mauch Chunk, Carbon Co., Pa., that footed 2,168 ft.

Maude argillites.
Jurassic: British Columbia.

J. D. MacKenzie, 1914 (Canada Geol. Surv. Summ. Rept. 1913, p. 40).

Mauldin beds.
Permian: Central southern Oklahoma (Garvin County).

A. R. Denison, 1923 (A. A. P. G. Bull, vol. 7, No. 6, pp. 627°644). beds.—
Subsurface Perm, deposits, 200 ft. thick, lying at depth of 1,200 to 1,400 ft.,
consisting of a series of gas sands alternating with red and blue shales, called
Mauldin producing horizon, after original large gas well. The sands appear to
be lenticular. Underlies Garvin beds (also a subsurface Perm, fm.) and rests on
strata ranging in age from Perm, to possible Camb. Lies above Newberry sands
(Perm.).

Maumee.
Name applied to a glacial lake, of Pleist. -age, in Great Lakes region. (See
U. S. G. S. Mon. 53, 1915, p. 469.)

Maunawili volcanics.

Pleistocene (late) : Hawaii (Oahu Island).

H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Hydrog.
Bull. 1). JfaiOtawiM uoZcamcs.—Basalt and cinders. Exposed on Maunawili
ranch, 2 mi. W. of Waimanalo. Included in middle part of Honolulu volcanic
series [q. v.].

Maury glauconitic member (of Ridgetop shale).

Mississippian (lower) : Western and central Tennessee.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 141, 143).
Afam'?/ sZntZe (RaZZ or pbosp/mte).—Green or greenish sh., few in. to
5 ft. thick, with embedded roundish concretions of calcium phosphate from size
of marbles to that of a man's head, and in kidneylike, cakelike, and gourdlike forms
of various sizes. Underlies Tullahoma fm. and overlies [uncon.] Chattanooga black
sh. (Dev.).

Because of fossils, thinness, and structural relations is now treated as basal

memb. of Ridgetop sh. (See N. F. Drake, 1914, Tenn. Geol. Surv. Res. of
Tenn., vol. 4, No. 3, p. 105) But according to J. H. Swartz, 1924 (Am.
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-Tour. Sei., 5th, vol. 7, pp. 28, 30), the Maury sh. of western Tenn, carries
a much younger fauna than Maury sh. of central Tenn. According to
G. H. Girty (personal communication) the Maury sh. of Waynesville
quad, contains fossils of basal Miss, (probably basal Kinderhook) age,
and he has no fossils from typical Maury sh.

Named for Maury Co., central Tenn.

Mauumae volcanics.

Pleistocene (late) : Hawaii (Oahu Island).

C. K. Wentworth, 1926 (Bernice P. Bishop Mus. Bull. 30, pp. 42, 45). Mauumae
volcanics.—Materials ranging from medium-textured black ash through coarser
aggl. and rhyoclastic lava to how lava. Erupted from Mauumae.

H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu. Hawaii: Div. Hydrog.
Bull. 1). Mawnwac volcanics.—Pyro-explosion deposits and basalt composing
Mauumae cinder cone. Included in middle part of Honolulu volcanic series [q. v.J.
Assigned to late Pleist.

Maverick limestone.

Miners' local name for an ore-bearing Is., 0 to 5 ft. thick, in lower part of
Oquirrh fm. (Penn.), Stockton dist., central northern Utah. Lies 230
ft. below South Ada Is. of miners and 40 ft. above their Honerine Is.
Is a stray Is. found in workings of Honerine mine, "Maverick" being
a Western word meaning unbranded. (See U. S. G. S. P. P. 173, 1932.)

Maxfield limestone.

Upper Cambrian: Central northern Utah (central Wasatch Mountains).

F. F. Hintze, Jr., 1913 (N. Y. Acad. Sei. Annals, vol. 23, p. 107). Mmrfhdd fm.—
Alternating Iss. and shales, 481 ft. thick, uncon. overlying Alta sh. (Lower Camb.)
and uncon. underlying Benson Is. [Detailed section of beds given.] Contains
largest ore deposits in region, including the rich galena bedded vein of Maxfield
Mine at Argenta [mail Salt Lake City] ; for which the fim. is named. No fossils,

but tentatively assigned to Ord.
L. D. Burling, 1914 (Canada Geol. Surv. Mus. Bull. No. 2, pp. 100-102). Hintze's
Maxfield Is. at type loc. contains Middle Camb, fossiis.

Fossils from base of Maxfield is. are assigned by C. D. Walcott, E. Kirk,
and C. E. Resser to Upper Camb, and fossils from upper part have been
assigned by E. O. Ulrich to Upper Camb. The fm. overlying Maxfield Is.
is now tentatively called Jrffer.soH. (?) 7s. and the fm. underlying it is
the Ophir sh.

Maxinkuckee moraine.
Pleistocene (Wisconsin stage) : Northern Indiana. Shown on moraine map
(pl. 32) of U. S. G. S. Mon. 53. Named for Maxinkuckee Lake, Marshall
Co.

Maxner limestone.
Mississippian : Nova Scotia.
W. A. Bell, 1921 (Am. Jour. Sei., S5th, vol. 1, p. 166).

Maxon sandstone. (In Trinity group.)
Comanche series (Lower Cretaceous) : Western Texas (Glass Mountains).

P. B. King, 1930 (Univ. Tex. Bull. 3038, pp. 91-93, map). M<naron ss.—Outcrops
in prominent ledge midway up scarps along E. side of Marathon Basin. Extends
S. from vicinity of Gap Tank at least as far as SE. corner of Marathon Basin.
Southernmost observed outcrop is 1 mi. N. of Jones ranch house. First described
by Baker and Bowman, but age not discussed. Later mentioned by T. W. Stanton
(Am. Jour. Sei., 5th, vol. 16, p. 404, 1928), who noted that it has much same
age and relationships as Paluxy sand of north-central Tex. These sands are but
Part of a transgressive series of basal sands of indefinite strat, position. For
this reason, within area of this rept (Glass Mtns), the basal sands in the N.

151627°—38----- 6



1324 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

are termed Basement sands; those to S. occur at definite level btw. rocks of
Fredericksburg and Trinity ages and are deserving of a formational name. Paluxy
cannot appropriately be applied here because the two sands are now widely
separated and probably were never a continuous deposit. A new name (Maxon) is
thus necessary. Type loc. is Maxon Station, near point where the Southern
Pacific leaves Marathon Basin. It outcrops in rather prominent ledges about
100 ft. above valley level E. of station and caps several buttes of Glen Rose fm.
to W. of it. It is a brown, well indurated, coarse to medium-grained ss. with
prominent cross bedding. In places there are one or more thin shaly layers.
It is 90 ft. thick 1% mi. S. of Gap Tank, sec. 61. According to Stanton it is
145 ft. thick in scarps immediately N. of Tesnus Station. Near the tank it
loses its massive character and is interbedded with cgl. and sandy marl. Passes
out by overlap about 1 mi. N. of this place. In Mesas 5 to 8 mi. E. of Gap
Tank it can be traced N., overlapping beyond point of disappearance of Glen
Rose fm., to form Basement sands of that area. No fossils found. Stanton
writes : "Whether it should be classified as Trinity or Fredericksburg is largely
a matter of personal preference. Following the precedent established in classifying
Paluxy sand of north central Tex., which is in approx, same strat, position, it
would be placed in Trinity, but it may well be in part at least of Fredericksburg

age."

Maxon sand.
The Mazton sand (Miss., subsurface) of Appalachian region has been
incorrectly spelled Matron in many repts.

Max Patch granite.

Pre-Cambrian: Western North Carolina (Madison County) and eastern
Tennessee.

A. Keith, 1904 (U. S. G. S. Asheville folio, No. 116). Mmr Patch pranite.—Almost
wholly coarse granite, in places porphyritic and in piaces of uniform grain.
The minerals are orthoclase, and plagioclase feldspar, quartz, biotite, and a
little muscovite. The porphyritic varieties are light gray or dull white. Another
variety of great extent is a coarse red granite, which appears to be a modification
of the usual massive rock. Intrudes Cranberry granite and the older gneisses.
Surrounds Max Patch Mtn, Madison Co., N. C.

Maxton sand.

A name that has been applied to subsurface sands of different ages. In
northern Ky. and Ohio to a sand in Pottsville fm. (Penn.). In western
Pa. to a sand that probably corresponds to basal memb. of Pottsville
fm., also to an older sand (of Miss, age) that lies at horizon of Mauch
Chunk fm., above the tPencil Cave. In W. Va. it has also been applied
to two sands, both of Mauch Chunk age, the upper one said to probably
correspond to the bed called by W. Va. Survey Priwcetow cyl. or as.
memh. of the Hunch, Chuub, and the lower one said to probably cor-
respond to the bed called Droop as. memh. by that Survey. According
to I. C. White (1919) the sand was first discovered near Sistersville,
Tyler Co., W. Va., and named for its discovery on land of a farmer named
Mazton (not Maxon). According to Hennen (Fayette Co., W. Va. Rept,,
p. 338) the higher of the sands in W. Va. is the true Maxton; according
to D. B. Reger the lower sand in W. Va. is the true Maxton sand. (See
W. Va. Geol. Surv., vol. 1A, pp. 176-180; also W. Va. Geol. Surv. Rept.
Mercer, Monroe, and Summers Counties, p. 418.) According to W. Stout
et al, 1935 (Geol. of nat. gas, A. A. P. G, pp. 902-903), Maxton sand of
Sistersville pool is correlated with some certainty with Sharon cgl,
basal memb. of Pottsville fm.

Maxville limestone.
Mississippian: Ohio and northeastern Kentucky.

E. B. Andrews, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, pp. 80, 84). There is.
above Logan ss. group, a Is. horizon, although the Is. is not everywhere persistent.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1325

It often gives place to ss. of the usual coal measure grit. But as these Iss. group
themselves upon one geological horizon, and always rest upon Logan ss. group, I
have no doubt that they have the same age and were formed at same time.
I have called it Muaville la., from village of that name in Perry Co., Ohio,
where it has been extensively burned into quicklime.

The commonly accepted definition of Maxville Is. is that it underlies Potts-
ville fm. (Penn.) and overlies Logan fm. It ranges in thickness up to

MO A.

Maxville block ore. (In Pottsville formation.)

An ore bed which in early repts was included in Maxville Is. In 1922
(Ohio Geol. Surv., 4th ser., Bull. 25) Helen Morningstar called the bed
HarWsott ore, gave its thickness as 6 in. in Scioto Co. and 4 ft. in Jackson
Co., and included it in base of Pottsville fm. "Is patchy, but has been
traced from Scioto Co. to Muskingum Co." "Formerly included in
Maxville Is., but Morse in 1910 proved it is Penn."

Maxwell limestone. (In McLeansboro formation.)

Pennsylvanian: Central western Illinois (Peoria County).

E. F. Lines, 1912 (Ill. Geol. Surv. Bull. 17, pp. 89, 90). Ifuru'ell Is—Ls., 13% ft.
thick, forming top part of McLeansboro fm. where it outcrops. Upper 12 ft.
fine-grained argill. and siliceous Is. in %-in. layers at top and 4-in. layers
at bottom ; basal 4 to 5 ft. coarse-grained grayish Is. containing calcite crystals
and fossils. Underlain by clay sh. containing thin coal; overlain by soil.
[Probably named for occurrence at or near Maxwell, Peoria Co.]

Maxwell terrane.

A name applied by C. [R] Keyes to 800 ft. of sh. in his Ratonan series
(early Eocene and probably same as Raton fm. of SE. Colo.). Derivation
of name not stated. Uncon. undelies Denver fm. and overlies Houten ss.
"The Maxwell, Houten, and underlying Maya cgl. taken together probably
correspond to Eldridge's Arapahoe fm. farther N." (See Iowa Acad.
Sei. Proc., vol. 22, 1915, p. 257.)

Maya conglomerate.

Name applied by C. [R] Keyes (Iowa Acad. Sei. Proc., vol. 22, p. 257,
1915, and Conspectus of geol. fms. of N. Mex., 1915, pp. 2, 9) to basal
memb. of Tert, section in NE. N. Mex. Thickness 100 ft. Derivation of
name not given. Underlies Houten ss. [See under MtnweM]

Mayagiiez shales.
Tertiary: Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. Sei. Annals, vol. 26, p. 61).

Maybelle limestone.

Permian: Central northern Texas (Baylor County).

A. S. Romer, 1928 (Univ. Tex. Buil. 2861, p. 74). In Baylor and Archer Counties,
Tex., the Wichita group (Clyde fm.?) is topped by a scarp-forming Is. known
locally as Maybelle Is. This and lower members of the Is. belt are continuous
with Lueders Is.

M. M. Garrett, A. M. Lloyd, and G. E. Laskey, 1930 (Tex. Bur. Econ. Geol. geol.
map of Baylor Co.). MaybeHe Is., a memb. of Lueders fm., lies 45 ft. below Lake
Kemp Is., the top memb. of Lueders fm.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 174). Maybelle Is. is a memb.
of Lueders fm., E. of Lake Kemp, Baylor Co.

Derivation of name unknown.
May Creek formation.
Devonian (?): Southwestern Oregon (Riddle quadrangle).

J. S. Diller and G. F. Kay, 1924 (U. S. G. S. Riddle folio, No. 218). May Creek fm.—
Mica schist and mica slates, 1,600-]- ft. thick. Thrust fault contact with Galice
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fm. (Jurassic). No fossils in Riddle quad., but to SW., in similar rocks, fossils in
Is. lentils have been identibed as Dev., hence May Creek fm. is classihed as Dev. (?).
Exposed for 3 mi. along May Creek and to beyond mouth of May Creek.

In other parts of SW. Oreg, this fm. is chiefly schist, and is there called
Muy Cree/c geMst.

fMayes formation.
Mississippian: Northeastern and central eastern Oklahoma.

C. W. Shannon and L. E. Trout, 1915 (Okla. Geol. Surv. Bull. 19, pt. 1, pp. 127-130).
Mayes fm.—Dark-gray to black Is. separated by thin bands of black sh. Thickness
thin to 100 ft. Of Chester age. Conformably underlies Fayetteville sh. Uncon.
overlies Boone fm. Usually a thin sh. memb. separates Boone and Mayes.

L. C. Snider, 1915 (Okla. Geol. Surv. Bull. 24, pp. 27-35, 47). Mayes fm.—Dark-
gray to black Is., locally argill., weathering drab or light gray, the Is. beds
separated by thin bands of black sh. In some places 4 or 5 ft. of sh. at base and
3 or 4 ft. of sh. at top. Thickness 8 to 100 ft. Uncon. overlies Boone fm. Con-
formably underlies thick bed of black sh. forming basal memb. of Fayetteville fm.
Is basal fm. of Chester group. In Tahlequah quad, includes Iss. mapped by Taff
as upper part of Boone, but described as lower Is. bed of the Fayetteville. In
Muskogee quad, includes equiv. beds mapped by Taff with Fayetteville and

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, pp. 59-60). Mapes fm—Named by
D. C. Snider, 1915. Consists of dark-gray to black Is., locally argill., separated by
thin beds of black sh. Thickness 3 to 100 ft., averaging 40 ft. Occurs around
margin of Boone Is., on which it usually rests discon. Is of.Chester or older
Mississippian age. 7s composed of beds that are assigned bp some peoloyists to
Moorefield sh., Batesville ss., and lower part of Fayetteville sh. Fossils listed.

E. O. Ulrich, 1927 (Okla. Geol. Surv. Bull. 45, p. 30). Mayes fm. is of middle Chester

age.

G. % Buchanan, 1927 (A. A. P. G. Bull, vol. 11, No. 12), R. Roth, 1928 (Econ. Geol.,
vol. 23, pp. 48-51), E. G. Woodruff and C. L. Cooper, 1928 (Okla. Geol. Surv. Bull.
40U). Mayes fm. assigned to Meramec epoch.

E. Bloesch, 1928 (Okla. Geol. Surv. Bull. 40EE, pp. 24-30). Mayes fm. is of lower
Chester and upper Meramecian age.

H. A. Ireland, 1930 (Okla. Geol. Surv. Bull. 40NN). Mayes Is. is of Chester age.

I. H. Cram, 1930 (Okla. Geol. Surv. Bull. 40QQ). Mayes fm. is here restricted to
beds containing "Spring Creek" fauna, of Meramecian age. In Cherokee and
Adair Counties [central eastern Okla.] these beds are 0 to 70 ft. thick. The Mayes
fm. as heretofore used in Okla, included these beds and lower part of overlying
Fayetteville sh. as here defined. In Batesville region, northern Ark., the upper
Boone contains this fauna, but these beds are believed not to be present in typical
Boone of Boone Co., Ark., where upper beds are of Warsaw age and uncon. overlain
by Hindsville Is. memb. of Batesville ss., of Chester age. Rests on Boone without
evidence of uncon.

The U. S. Geol. Survey discarded this name front its classiHcation in 1925.
Named for Mayes Co.

Mayflower amygdaloids.
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. Belong to Central Mine group. The Old Mayflower amygdaloid
is younger than Isle Royale amygdaloid and older than Old Colony ss.
Its mineralized part is the Old Mayflower lode. The New Mayflower
amygdaloid is oider than Isle Royale amygdaloid and younger than New
Arcadian amygdaloid, and its mineralized part is the New Mayflower lode.
Named for occurrence in Mayflower mine, Houghton Co.

Mayflower flows.
The Old Mayflower flow includes Old MayHower amygdaloid and the under-
lying trap. The New MayHower How includes New MayHower amygdaloid
and underlying trap.
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MayHower schist.
Ordovician (?) : Central Nevada (Manhattan district).

H. G. Ferguson, 1924 (U. S. G. S. Bull. 723). Jfayjdowcr sc&tst.—Chloritic "knotted"
or spotted schist and schistose si., prevailingly dark, with commonly a greenish
tinge ; more aluminous than schists of underlying Gold Hill fm.; for most part
without admixture of other rocks, but in some sections outcrops of a dark-gray Is.
similar to overlying Zanzibar Is. were seen, and seem to be interbedded with the
schist, but may represent infolded parts of Zanzibar Is. Exposed thickness 800 ft. ;
maximum probably not much greater. In fault contact with Gold Hill fm. Exposed
in Mayflower Gulch.

Maynardville limestone.
Upper Cambrian: Eastern Tennessee.

C. R. L. Oder, 1934 (Jour. Geol., vol. 42, No. 5, pp. 474-476, 494, 497). Jfen/Murd-
viRe —Tliin-bedded to massive, light-bluish gray to dark-gray, fine to coarse-
grained, more or less laminated Is., with dark-gray dol. forming upper third of fm.
Basal third carries Is. cgl. in which small black clay balls suggest oolitic textures.
Sometimes thin bluish-green calc. sh. occurs in lower part and dark-gray chert
occurs sparingly in upper beds. On W. side of valley top is usually marked by 2
ft. of dark-gray shaly dol. with undulating upper contact. On E. side of valley
upper limit is formed by 5 to 10 ft. of ss. Thin aren, zones occur. Thickness 60
to 250 ft. In places formerly mapped with underlying Nolichucky sh., but on
older geol. maps of Claiborne and Union Counties it was included in Knox dol. Its
known fossils consist of problematical cystid plates and an unidentified sp. of
Crg/pt&aoow. Croixan trilobites occur in the Nolichucky up to base of Maynard-
ville, but they have not been discovered within the latter. In lithology it com-
pares with lower Knox beds. Hence it seems well to consider it, at least tenta-
tively, as basal memb. of Knox dol. and as marking beginning of deposition of
Ozarkian series of Camb, system in east Tenn. Uncon. underlies Conococheague-
Copper Ridge fm. Named for Maynardville, Union Co.; well exposed along State
Highway 33, about 5% mi. NE. of town.

Mayne Creek formation.
Mississippian: Central northern Iowa.

F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, pp. 52, 92, 105, 108). Jfaiw
CreeA /m.—Chiefly soft brownish dolomitic Is., aren, at several horizons; occa-
sionally chert nodules yield well-preserved fossils. Thickness about 68 ft.
Underlies Eagle City beds and overlies Chapin beds. Is a fm. in Kinderhook
group. Named for exposures in N. bluff of Mayne Creek, NE% sec. 21, Reeve
Twp., Franklin Co.

L. R. Laudon, 1931 (Iowa Geol. Surv. vol. 35, pp. 388-396), stated that he had
made slight change in basal bdy of Jfapaes o/ /w., as he
called the beds. See under bed#.

R. C. Moore, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., pp. 242, 245). 1
regard Jfapwea (7ree& %. as=part of Fern Glen [of Osage group].

May Pen beds.
Pleistocene or Pliocene: Jamaica.

R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 84).

Maysville group.

Upper Ordovician: Northern Kentucky, southwestern Ohio, and southern
Indiana.

A. F. Foerste, 1905 (Sei., n. s., vol. 22, p. 150). JfapswMe d%v.—Hitherto identified
as Lorraine, but fauna is so different from typical Lorraine as to warrant another
name. Includes (descending) Amheim, Mount Auburn, Corryville, Bellevue, Fair-
mount, and Mount Hope beds, all of which are exposed along railroad S. of
Maysville, Ky.

The Arnheim was many years ago transferred to Richmond group. The
Mount Hope sh. and Fairmount is. are now treated as members of
Fairview fm. and the Bellevue Is., Corryville sh., and Mount Auburn
(concretionary strata) as members of McMillan fm.
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Mayville limestone.
Silurian: Southeastern Wisconsin.

T. C. Chamberlin, 1877 (Geol. Wis.,, vol. 2, pp. 336-345). AfayviMe —
Usually a rough, coarse, gray, mag. Is., with considerable difference in the layers.
Max. thickness 100 ft.; average 60 ft. Is lowest memb. of Niagara series.
Underlies Waukesha beds and overlies Cincinnati [Maquoketa] sh. In Sheboygan
region it underlies Byron beds (considered=basal beds of Waukesha Is.). Fossils
[listed]. Named for max. development and hnest exposure S. of Mayviiie,

Dodge Co.

T. E. gavage, 1916 (Geol. Soc. Am. Buii., vol. 27, pp. 305-324), correlated MayutHe
is. with his Kankakee and Edgewood Iss. of IU.

E. O. Ulrich, 1924 (Wis. Acad. Sei. Trans., vol 21, pp. 71-93), stated that MayiuHe
do!., as he calied it, is of middle Ciinton age.

A. H. Sutton, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol Soc., p. 278). Mayviiie
is pre-Niagaran and correlates with Edgewood of IU.

Mayville ore bed.
See under [Veda /m.

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

Maywood formation.
Silurian (?) : Central western Montana (Philipsburg region).

F. C. Calkins and W. H. Emmons, 1913 (U. S. G. S. P. P. 78). .Maywood /m.—
Fiaggy reddish, gray, and whitish mag. iss. and gray, whitish, and olive-green
caic. sh., with beds of light-colored calc. ss. about 46 ft. above base. Thickness
200-300 ft. Of marine origin. No fossils. May be Lower Dev., Sil., Ord., or
Upper Camb. Overlies Red Lion fm., possibly uncon. Underlies Jefferson is.
conformably. Named for Maywood Ridge, W. of Princeton, on whose NE. face,
2 mi. above mouth of South Boulder Creek, the best exposure occurs.

Maywood clay.
Pleistocene : British Columbia.

C. H. Clapp, 1913 (Canada Geol. Surv. Mem. 36, p. 109).

Mazarn shaie.
Lower Ordovician (Beekmantown) : Southwestern Arkansas and south-
eastern Oklahoma (McCurtain County).

H. D. Miser, 1917 (U. S. G. S. Bull. 660, p. 68). Magurw sh.—Sh. with small
amounts of Is. and ss. The sh. is ribboned, consisting of alternating black and
green layers that spiit at an angle with the bedding. Thickness 1,000 ft. in
Caddo Gap and De Queen quads., Ark.-Okla. The name is applied to the part
of "Ouachita sh." lying below Blakely ss. Named for Mazarn Creek [eastern
Montgomery Co., Ark.]. Overlies Crystal Mtn ss. and underlies Blakely ss.

Mazatzal quartzite.
Pre-Cambrian: Central Arizona.

E. D. Wilson, 1922 (Pan-Am. Geol., vol. 38, pp. 299-312). The massif of Mazatzal
Range is composed almost entirely of schists, slates, and qtzites of pre-Camb. age,
the sedimentaries being usually disposed at high angles. The great succession
of indurated sss. to which the title Maautgai qtaite is here applied, constitutes main
part of the mtns from central Mazatzal Peak northward. There are, however,
four separate and distinct areas of the qtzite, which is a hard, vitreous rock,
light-brown to gray in color, fine-grained, and often cross-bedded, but possessing
at various levels also many phases of cgl. the subangular to rounded pebbles of
which vary from very coarse sand to small boulders one-haif foot or more in diam-
Occasionally there are lenticular layers (up to 150 ft. in thickness) of maroon-
colored, gray-spotted, hard aren, shales which frequently display ripple marks
and sun cracks.
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N. H. Darton, 1925 (Univ. Ariz. Bull. 119, pp. 234-235), reported uncon. btw. Mazatzal

qtzite and overlying Apache group (pre-Camb.) on Haigler Creek, near Payson.

Named for development in Mazatzal Range.

Mazomanie sandstone.
Upper Cambrian: Central southern Wisconsin (Dane County).
E. O. Ulrich, 1920 (Wash. Acad. Sei. Jour., vol. 10, pp. 73-78). Mctaomame as.—A

more or less decidedly calc. fm. ; a magnesian ss. ; contains considerable disseminated
glauconite. Approx, thickness 10 to 100 ft. Rests on Franconia ss. and underlies

. T. Thwaites, 1923 (Jour. Geol., vol. 31, p. 548). Maaomawte fm.—Fine to medium-

grained gray to dark-red ss. irregularly cemented by dol.; locally beds of red,
green, and gray calc. sh.; base consists of gray dol. with purple spots very similar
to St. Lawrence or Black Earth memb. of Trempealeau fm.; entire fm. contains
more or less dol. Max. thickness 165 ft.; average 100 ft. Thins out to W. and
overlaps Franconia for distance of 10 to 20 mi. Is known from far NE. Wis. to
near Spring Green, Wis. In northern Ill. it was formerly correlated with the
Madison and Mendota of Wis., but it bears no resemblance to those fms. Underlies
Trempealeau fm. [St. Lawrence fm.] and overlies Franconia fm.

A. C. Trowbridge and G. I. Atwater, 1934 (Geol. Soc. Am. Bull,, vol. 45, pp. 21-79).

J.

Maaomaptie sg. is same as Franconia ss., and not younger, as Ulrich claims.

M. Wanenmacher, W. II. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Sei., 5th,
vol. 28, p. 13). Formerly it was rather generally believed Mazomanie fm. of
Ulrich was—the Franconia. Ulrich then advanced the view that there are 2
distinct fms., the Mazomanie representing an invasion from the E. and the
Franconia from the W., and the former overlapping the latter. Little evidence
was advanced to support this view. Recent studies have shown that Mazomanie
faunas extend W. beyond the Miss, and that Franconia faunas underlie those of
the Mazomanie wherever lower part of the succession is fossiliferous. Also,
Pentland's study of the Franconia and Mazomanie shows a homogeneity of min
eral content which could hardly have been possible had the materials been derived
from different regions. As Frtwtcowia has priority it is here used, and it is recom-
mended that Mtapomtwwe be abandoned or given rank as a memb.

A. C. Trowbridge et al., Sept. 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc.,

pp. 116-117). The strata designated "Mazomanie" by Ulrich in 1920 are now known
to be a part of Franconia fm., from which they differ in being somewhat coarser-
grained and more dolomitic. Ulrich at first supposed Franconia is confined to W.
side of Wisconsin arch and the Mazomanie to the east. Later studies showed
this is error, and most geologists have abandoned Jfa“oma”e as a synonym,
although it has been given wide currency among well drillers in E. Wis. and in
IIl. [Type section by F. T. Thwaites, on p. 116, calls the beds FraMCo"ta.]

W. H. Twenhofel, G. O. Raasch, and F. T. Thwaites, Nov. 30, 1935 (Geol. Soc. Am.

Bull., vol. 46, No. 11, p. 1702). Upper beds of Hudson memb. of Franconia fm.
in various parts of Wis., notably central area, contain fauna Ulrich assigned to
his proposed Mazomanie fm., but which writers designate Prosaw&ta subfaunal
zone. Lower part of Hudson memb. contains subfauna. Ulrich named
his Mazomanie fm. from Mazomanie village, on Wisconsin River, near which the
strata are exposed in conspicuous cliff. [Summarize parts of Ulrich's dehnition.]
Nothing of kind described by Ulrich exists. His Mazomanie continues westward
to Miss. River and beyond, and his Franconia continues E. over the arch with
undiminished thickness. Writers do not consider the Mazomanie to merit rank
of a fm. but to be little more than a minor subdivision of Franconia fm.

E. O. Ulrich, 1936 (Geol. Soc. Am. Proc. 1935, p. 113). Mazomanie ss. is quite dis-

tinct from "Franconia," both faunally and lithologically, and is younger.

Mazourka formation.
Lower Ordovician: Central eastern California (Inyo Range).
F. B. Phleger, Jr., 1933 (Southern Calif. Acad. Sei. Bull, vol. 32, pt. 1, pp. 1-6).

JfaaoarRa fm.—A succession of argill. shales and Iss. 675 ft. thick. Lower 125
ft. consists of calc. sh. interbedded at irregular intervals with thin-bedded lenses
of dark-gray argill. Is. Rest of fm. consists of argill. Is. interbedded at infrequent
intervals with a few thin sh. layers. Typically exposed in Mazourka Canyon
btw. Barrel Spring Canyon and Lead Canyon trail. Conformably underlies Barrel
Spring fm. and conformably overlies Is. that Kirk considers to be of Beekmantown
age. Fossils (identihed by Kirk) listed. The fm. is faunally a wunit and
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Meade gravel.
Pleistocene: Southwestern Kansas.

F. W. Cragin, 1896 (Colo. Coll. Studies, voi. 6, p. 52). Meade gravels. Highly fos-
siliferous gravels and sands, mostly unconsolidated, 10 to 40 ft. thick, laid down
in deep and broad vaileys. Overiain by Pearlette ash, into which they frequently
grade. Supposed to be late Piio. and to belong to Tule div. of Cummins (Zguas
beds of Cope). Named for Meade Center, Meade Co.

Meadow limestone.
Pennsylvanian: Southeastern Nebraska, eastern Kansas, and northwestern

Missouri.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sei. Pub., voi. 9, No. 2, pp. 7,
13,22,37). Meadowls.—Firstdistinctls. memb. of Braddyville fm. a%ove
Forbes Is. Has wide distribution in Nebr. and apparentiy in Kans, and Mo. Is
usually in one bed, but in places is in 2 beds. Lightbluishgray, massive, hard,
semicrystalline ; upper part weathers light-colored and basal part buff. Lies 6
to 10 ft. above Forbes Is. and 5 to 6 ft. below Union is. Thickness 2 ft. 7 in.
to 4 ft. Outcrops W. of Meadow, Nebr., and at other places.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 43, 51), named the sh.
overlying Meadow Is. the /owa Point s&. and the sh. underlying it the dones'
Point sit., and assigned all 3 to Calhoun sh. memb. He also renamed Union le.

. %)reoccu ied? the (700% OreeA %s.

G. E. Cong 930 (Nebr. Geol. Surv. Bull. 3, 2d ser., pp. 11, 12, 26, 28, 31, 47). It
has been found that Meadow le. as originally deHned should be extended to include
a sh. and a Is. next above; that (by tracing) the true Meadow Is. is basal bed
of Stanton Is. memb., instead of in Calhoun sh. memb.; that the sh. underlying
the Meadow is not the Jones Point sh. but Vilas sh. memb ; that the true Jones
Point sh. is basal bed of Calhoun sh. memb. and Iowa Point sh. is top bed of
Calhoun sh. memb. The Is. separating Jones Point sh. and Iowa Point sh. not
being the Is. that outcrops W. of Meadow it is here named RheMon la. and the sh.
overlying Meadow Is. is here named Eudora sh. The Meadow Is. as here redefined
is 10% ft. thick, and consists of (descending) : is., 4 ft.; sh. 3 ft.; Is. 3% ft.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, Aug. 28 to
Sept. 3), reported 2 units btw. Meadow Is. and underlying Vilas sh., and applied
Linwood sh. memb. to the upper one (1 to 2% ft. thick) and IVaish is. memb.
(also Naish ss.) to the lower one (1 to 1.8 ft. thick). He included both of
these newly named units in Stanton Is. Whether his Linwood and Naish had
previously been included in Meadow Is. or in Vilas sh. was not explained. This
classification was adopted by Moore and Condra in their Oct. 1932 revised classifi-
cation chart of Penn, rocks of Kans, and Nebr.

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pt. 1, pp. 76—79), introduced
Captain Cree/c is. for basal memb. of Stanton Is., underlying Eudora sh. memb.
and overlying Vilas sh.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 132, 191), discarded Meadow Is.,
applying Captain Creeh is. to typical Meadow Is., which is said to be basal memb.
of Stanton Is., and EheMon Is. to the bed in Calhoun sh. that was originally but
erroneously named Meadow la. He did not explain fate of Linwood sh. and
Naish is.

G. E. Condra and E. C. Reed, June 1937 (Nebr. Geol. Surv. Bull. 11, 2d ser., PP-
48-49). Meadow was originally assigned by Condra and Bengston to what has
later been correlated as lower Is. memb. of Plattsburg Is. fm. at Meadow Station, bi-
of Louisville, Nebr.

See Kans.-Nebr. chart compiled by M. G. Wihnarth, 1936.

Meadow marble member (of Sevier shale).
Lower Ordovician (Chazy) : Central Tennessee.

C. II. Gordon, 1924 (Tenn. Dept. Ed., Div. Geol. Bull. 28, pp. 39-40, 63-65, and
ma?). The marble here called Meadow marMe has not been mapped hithert&).
outcropmakesitsappearanceabout2mi.SW. of Meadow Station and ends neat'
Miser, 2% mi. NE. of Friendsville. It consists of light gray and pink marble-
identical in appearance with corresponding variety of Holston marbie fm. It b'iS
its best development from Meadow Station to point SE. of Kiser, a distance of
about 2% mi. Thickness roughly estimated at 200 to 300 ft. Difference <d
opinion exists as to strat, position of this marble, some, including writer, holding
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it to constitute a lentil near middie of Tellico fm., while others consider it to be
at base of overlying Ottosee (Sevier). The latter view makes it correspond in
position with the variegated marble at Vestal, whereas marble identical with the
latter outcrops % mi. E. of the Meadow with several hundred ft. of typical Tellico
intervening btw. the two marble fms.

Adopted by U. S. Geol. Survey as a local basal memb. of Sevier sh. in E.
part of Loudon Co. and W. part of Blount Co.
Named for exposures near Meadow Station, Loudon Co.

Meadow Creek trachyte.

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

F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Fine-grained volcanic how, with
fairly large but ill-defined phenocrysts of sanidine, nearly identical with Flag
Spring trachyte, which it overlaps slightly in position. Occurs on N. side of
Meadow Creek.

Meadow Creek limestone.
A name erroneously credited to Condra and Bengston (1915) in Kans.
Geol. Surv. Bull. 22, 1986, pp. 132, 191. Condra and Bengston named the
Is. Meadow la., and did not use Meadow Cree7c /3.

Meadows sand.
A subsurface sand, of probable early Penn. (Cherokee) age, in Kay Co.,
central northern Okla., lying lower than Bartlesville sand. L. C. Snider
(1913) says it is same as Tucker sand.

Meadowvale member.
Upper Ordovician (Richmond) : Ontario.

W. S. Dyer, 1925 (Ont. Dept. Mines 32d Ann. Rept., vol. 32, pt. 7, p. 124).

tMeadville Upper limestone. (In Cuyahoga formation.)
Mississippian: Northwestern Pennsylvania.
I. C. White, 1880 (2d Pa. Geol. Surv. Rept. Q.J. Jfcadvdlc tipper is.—A remark-
able shell bed in upper part of Crawford shales. At Meadville it lies about 25 ft.

beneath Shenango ss.
I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Q,). Meadville tipper is. might at
many places be called a fishbone cgl.

This is a Is. bed in midst of Meadville sh. memb. of Cuyahoga fm. of
present nomenclature. The U. S. Geol. Survey does not apply same
name to a unit and to a part of that unit. Caster proposed (1934) it be
renamed Frew7i Cree7t 73.

tMeadville group. (In Pocono group.)
Mississippian: Northwestern Pennsylvania and northeastern Ohio.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Q4, pp. 83-90). Meadville froMp.—Con-
sists of (descending) : (1) Meadville tipper .sb., 25 ft. (bluish-gray or ashen-gray
sh., argill. at top, sandy lower down, sometimes daggy, never massive) ; (2) Mead-
ville tipper Is., 1 ft.; (3) Meadville Lotver sb., 40 ft. (generally ash gray sh. with
sandy dags, which increase in number toward bottom; (4) “barpsviHe tipper ss.,
50 ft. (layers of One bluish-gray or grayish-brown dagstone 1 to 2 ft. thick, alter-
nating with thin layers of grayish sh.) ; (5) Meadville Lower Is., 1 to 2 ft. (impure,
hard, dinty, persistent) ; (6) <S7wrpsviHe Lower ss., 10 to 30 ft. (series of dags
0 in. to 2 ft. thick, exactly like Upper Sharpsville ss.; and (7) Orangeville sh.,
100 ft. Underlies Shenango group [Burgoon ss.] and overlies Corry ss.

Replaced by Cuyahoga fm. Nos. 1, 2, and 3 of above description correspond
to Meadville sh. m<ewtb. of present nomenclature, and Nos. 4, 5, and 6
correspond to Sharpsville ss. memb. In NE. Ohio the Cuyahoga is treated
ns a yroap and the Meadville, Sharpsville, and Orangeville as /m3.

Named for Meadville, Crawford Co., Pa.
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Meadpville shale member (of Cuyahoga formation).
Mississippian: Northwestern Pennsylvania and northeastern Ohio.

See under tMeadville yrowp.

tMeadville Lower shale. (In Cuyahoga formation.)
A name applied in early Pa. repts to lower part of Meadville sh. memb. of
Cuyahoga fm. of present nomenclature. See original description under
tMeadville yroMp, 1881. See also Harvest Home sA. memb. and Upham

Is. memb.

TMeadville Lower limestone. (In Cuyahoga formation.)
A name applied in early Pa. repts to a thin Is. in middle of Sharpsville ss.
memb. of Cuyahoga fm. See original description under tMeadville t/roap,

1881. Also see West Mead 7s. memb.

tMeadville Upper shale. (In Cuyahoga formation.)
A name applied in early Pa. repts to upper part of Meadville sh. memb. of
Cuyahoga fm. of present nomenclature. See original description under
tMeadville proap, 1881. See also Casta,'ds sh. memb.

Meadville monothem.
Meadville stage.

Names applied by K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, table
opp. p. 61, p. 129), to the rocks designated "Meadville group" by I. C.
White (1881), which were later proved to be same as Cuyahoga fm. of
Ohio, by which name they have been called in many repts, and divided
into (descending) Meadville sh. memb., Sharpsville ss. memb., and Orange-
ville sh. memb. Caster discarded Meadville sh. memb., dividing it into
several newly named units, and reverted to an old and conflicting usage of

"Meadville."

Meaford member.
Upper Ordovician: Manitoulin Island and southern shore of Georgian Bay.

A. F. Foerste, 1924 (Canada Dept. Mines, Geol. Surv. Mem. 138, pp. 7, 51, 53). Mea-
ford memb., of Waynesville age, is lower memb. of Richmond fm. Underlies Kaga-
wong memb. of Richmond fm. Intended to include all those strata which contain a
fauna suggesting their Waynesville age. Thickness probably reaches 90 ft. at
Streetsville. [Also calls it Meaford fm.J Named for exposures near Meaford,
Ontario, although better exposed on Manitoulin Island.

Meagher limestone.
Middle Cambrian : Central Montana 1l.ittie Belt Mountains and Fort Benton

quadrangles).

W. H. Weed, 1899 (U. S. G. S. Fort Benton folio, No. 55). Wolsey sh. is succeeded
by the thin-bedded Meayber Iss., 110 ft. thick, which are overlain by several hundred
ft. of Park shales and Is. cgls. All are included in Barker fm.

W. H. Weed, 1899 (U. 8. G. 8. Little Belt Mtns folio, No. 56). Meayber is. is a
thin-bedded Is., often formed mainly of Bat Is. pebbles, and carries Middle Camb-
fossils. It rests on Wolsey sh. and underlies Park sh., all included in Barker fm-
[Derivation of name not stated, but Barker fm. is mapped over large areas in
Meagher and other counties of this quad.]

W. H. Weed, 1900 (U. S. G. 8 20th Ann. Rept., pt. 3, p. 285). Meayber 7s. caps
summits of Belt Park buttes. It consists of thinly and irregularly bedded pure Iss-,
gray, mottled with patches of buff aren., clayey matter. The exposed edges of the
beds show wavy, almost crinkled bedding planes. Over 60 ft. exposed on Keegan
Butte. Lower strata carry no distinguishable fossils and weather into very small
irregular gravelly debris. Upper beds spotted with green glauconite grains and
contain numerous fossil fragments.
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Meakin sand.

Upper Cretaceous: Southwestern Arkansas (Smackover oil field. Ouachita
and Union Counties).

H. G. Schneider, 1924 (Am. Inst. Min. and Met. Engrs. Trans., voi. 70, pp. 1078-1099).
Meahin oil and pas sand.—Fine-grained sand, 18 ft. thick, forming basal part of
Marlbrook fm. Named for Meakin farm, on which first producing well was drilled.

H. G. Schneider, 1925 (A. A. P. G. Bull,, vol. 9, No. 7, pp. 1116-1117), gave 55 ft. as
thickness of Meahiw sand in Smackover Heid, and stated that it is also known as
Louann sand and, in B. part of Held, as Primm yas aone.

Meander shales.
Devonian : Northwest Territory.

A. E. Cameron, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. B, pp. 13, 29).

Mecca oil rock.
A subsurface sand in Ohio that lies at horizon of Berea ss. or Bedford sh.

Meehunck limestone.

Cambrian : Centra! Virginia.

W. A. Lambeth, 1901 (thesis presented to Univ. Va., p. 14). Mechuneh Is.—Lss.
interbedded or wrapped up in the mica states. They vary in thickness and physical
condition, the bed in Monticello area, Albemarle Co., showing no crystallization,
while one near Lynchburg has been worked for marble. Are generally schistose
or slaty, with seams filled with calcite. Assigned to Camb.

Meda rhyolite.
Tertiary: Southwestern Nevada (Goldfield district).
F. L. Ransome, 1909 (U. 8. G. 8 P. P. 66, pp. 28, 65, etc.). Meda rhyolite."—A
How of light-gray to pink rhyolite, which rests on Milltown andesite and on the
overlying dacite and dacite vitrophyre. Overlain by andesite breccia. Probably

varies much in thickness. Exposed in vicinity of Meda Pass and close to road
S. of Myers Mtn.

Medford diabase.
Upper Triassic: Northeastern Massachusetts.

A. W. G. Wilson, 1901 (Boston Soc. Nat. Hist. Proc., vol. 30, No. 2, pp. 353-374 and
map). [See also U. S. G. 8. Bull. 839, 1932, by L. LaForge.J

Named for occurrence in Medford, Mass.

Medford "granite."
Quarrymen's term for Medford diabase.

Medford black granite.
Commercial name of Medford diabase.

Medford gravel.
Commercial term for the coarsely granular residual material from the
weathering of Medford diabase. Is used for road material.

Media shale.
Miocene: Central California (San Joaquin Valley).

G. M. Cunningham and W. F. Barbat, 1932 (A. A. P. G. Bull, vol. 16, No. 4, pp.
419-421). Media sh.—Sh., with some ss. and characteristic sh. pelecypod fauna;
in lower part of Temblor fm. Thickness 450 to 490 ft. Overlies Carneros ss.
memb. of Temblor, 168 ft. thick, and at Devils Den is separated from overlying
beds by an angular uncon. [Derivation of name not stated.]

G. C. Gester, 1933 (A. A. P. G. Bull, vol. 17, No. 10, p. 1169). Temblor sh. in
McKittrick-Midway-San Emigdio region divided into (descending) Gould sh.. But-
ton bed ss., Media sh., Carneros ss., Santos sh., and Phacoides reef.
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tMedicine beds.
Cretaceous (Upper and Lower) : Central southern Kansas.

C. N. Gould, 1898 (Am. Jour. Sei., 4th, vol. 5, pp. 169—174). Ifedtofwe beds.—Deep-
sea to fresh-water transition beds from Kiowa shales (top fm. of Comanche series)
below to Dakota leaf-bearing ss. above. Includes (descending) Reeder ss., Kirby
clays, Greenleaf ss., and Spring Creek clays.

C. N. Gould, 1901 (Kans. Acad. Sei. Trans., vol. 17, p. 133), suggested discarding
term and "classing all the strata in either Comanche or Dakota, although exact line
of demarcation can scarcely be drawn."

This name was discarded by U. S. Geol. Survey in 1921. The TReeder ss. is
Upper Cret. Dakota ss., the flvirby clay, tGreenleaf ss., and tSpring
Creek clay are regarded as local facies of Cheyenne ss. without strat,
value. The name has since been discarded by Kans. Geol. Survey. (See
their Bull. 9, 1924, by W. H. Twenhofel, although Twenhofel revived
-Belvidere to include part of these beds, as explained in 1924 entry under

Named for upper Medicine River, W. of Belvidere, Kiowa Co.

Medicine Bow formation.
Upper Cretaceous: Southern Wyoming (Hanna Basin, Carbon County).

C. F. Bowen, 1918 (U. S. G. S. P. P. 108, pp. 228, 229, etc). IfedicMie 2%iv fm.
Alternating beds of light-colored to gray carbonaceous sh., gray to brown ss. show-
ing cross-bedding, ripple marks, and other features of irregular deposition, and
thin irregular beds of coal. Fresh- and brackish-water invertebrates, land plants,
and vertebrate bones. Thickness 6,200+ ft. Underlies fresh-water Ferris fm.
(Tert.?), without proof of uncon., and conformably overlies Lewis sh. (marine).
Best exposed along both sides of North Platte River at mouth of the Medicine
Bow. Assigned to Upper Cret. Is="Lower Laramie" of Veatch.

Medicine Lodge gypsum. (In Cimarron group, in Kansas.)
Medicine Lodge gypsum member (of Blaine gypsum in Oklahoma).
Permian: Southern Kansas and western Oklahoma.

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 27-39). Lodgre gryp.—
Persistent bed of massive gyp., 12 to 30 ft. thick, usually of grayish white color,
forming basal memb. of Cave Creek fm. Separated from overlying Shimer gyp.
memb. of Cave Creek fi. by 7 to 10 ft. of Jenkins clay. Underlain by Flower-pot
shales.

C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien. Rept., p. 48). Medicine Lodgre gryp,
memb. of B%ame div. is 18 to 24 ft. thick. Is separated from overlying Shimer
gyp. memb. by red sh. that corresponds to Jenkins clay of Cragin, which is overlain
by Altona dol. memb. Overlies Magpie dol. memb. of Blaine.

Gould later abandoned Altona dol. and Magpie dol., and dehned Medicine
Lodge as overlain and underlain by red shales (see 1906 and 1927 entries
under do%. wemb.), but he did not explain to what his Altona dol.
and Magpie dol. were equivalent.

N. Evans, 1931 (A. A. P. G. Bull, vol. 15, No. 4, p. 405). Nearly all geologists who
have traced the Blaine think Medicine Lodge memb. of Blaine of Kans, is=Fergu-
son memb. of Okla, section. It is suggested that, at least for NW. Okla., Medicine
Lodge memb. should be made name of lowest massive gyp. ledge of Blaine and that
very probably the term Fergr%so% should be dropped. E. C. Parker, Robt. McNeely,
I. H. Stein, and writer are agreed that base of Medicine Lodge gyp. of Kans, can
be correlated with base of Ferguson gyp. of Okla. But as writer has not person-
ally traced base of Blaine S. of Fairview, Okla., he makes no positive statement in
regard to the Ferguson. [In table on p. 408 Shimer gyp. memb. is placed below
Lovedale gyp. memb. and above Medicine Lodge gyp. memb., all included in Blaine
fm. On p. 410 Evans states : Shimer gyp. is in every way similar to the Medicine
Lodge, from which it is separated by 20+ ft. of red sh. The Shimer is 13+ ft.
thick and has a dol. bed at base very similar to dol. bed at base of the Medicine
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Lodge. The Shimer is well exposed in nil of NE% T. 26 N., R. 21 W., showing its
relationship to both the Medicine Lodge and Lovedale members.]

Named for Medicine Lodge River and town of Medicine Lodge, Barber Co.,

Kans.

jMedicine Lodge beds. (In Cimarron group.)
Permian: Kansas.

L. C. Wooster, 1905 (The Carbf. rock system of Kans.). Medicine Lodge beds.—In-

clude (descending) : Medicine Lodge (Cave Creek) gyp. (29 ft. thick) ; Flowerpot
shaies (170 ft. thick) ; Cedar Hills sss. (150 ft. thick) ; and Salt Piain shales (150
ft. thick). Overlies Harper beds and underlies Dog Creek shales.

Medicine Peak metaquartzite.
Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains).
E. Blackwelder, 1926 (Geol. Soc. Am. Bull,, vol. 37, pp. 620, 623, 632). Medicine

PeaA metagtzite.—Lower memb. a very massive, violet-gray metaqtzite about 1,700
ft. thick; certain beds dark steel gray; is generally cross-bedded. Upper memb. is
unusually pure and uniform metaqtzite nearly 4,000 ft. thick, generally not quite so
coarse as lower memb. and cross bedding not conspicuous. Conformably underlies
Lookout schist and conformably overlies Heart metagraywacke. Forms S. end of
Medicine Bow Peak Ridge. Assigned to early Algonkian.

tMedidial series.
Nongeographic name applied by H. D. Rogers (Am. Jour. Sei., Ist, vol. 47,

pp. 153-158, 1844) to the rocks of Appalachian region btw. base of Mar-
cellus sh. and base of Schoharie grit or top of Oriskany ss. Rogers
abandoned this name in his 1858 classification (Geol. Pa., vol. 1, pp. 59,
104-109; vol. 2, pt. 2, pp. 751-775).

Named to indicate "afternoon period of the great Appalachian Palacozoic

day," according to Rogers, 1844 citation above.

Medina group.
Silurian (early) and Upper Ordovician: New York and Michigan.

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 374, on 3d dist.). Medina ss.—

—

In former repts called red ss. of Oswego. Predominant color red, more rarely whit-
ish and greenish. Condned to Oswego Co., to high grounds of Oneida at Florence
village and other parts of town of Florence, and to extreme N. parts of Onondaga
and Cayuga Counties. Occupies strat, position btw. Oneida cgl. above and Salmon
River ss. below.

. Hall, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 453-455, on 4th dist., western N. Y.),

gave following rock succession for N. Y. (descending) Rochester sh., 2d Green sh.,
Pentamerus Is., Green sh. and iron ore, and Medina ss.; and stated: The Medina
ss., red marl and sh., is lowest rock in 4th dist., being found bordering shore of
Lake Ontario, from Niagara river to E. iimits of Wayne Co. The Salmon River
group, however, forms bed of the lake, and in some places is probably at no great
distance from shore, as boulders and pebbles containing the peculiar fossils of that
group are found on the lake beach in Niagara Co. and other places. The Medina
consists of upper gray portions, and below of red and variegated beds [marl and
sh.] [In 1862 Hall gave thickness as 1,000+ ft.]

. Vanuxem, 1842 (Geol. N. Y., pt. 3), stated that Medina ss. is overlain by Oneida

cgl. and rests on Grey ss. of falis of Salmon River and Oswego [Oswego ss.], which
in turn rests on Hudson River group.

. Ilali, 1843 (N. Y. Nat. Hist., Geol. 4th dist., quarto, pp. 31, 34-57). Medina S3.—

Usually a red or slightly variegated ss., solid and coherent in E. extremity of dist-,
becoming friable and marly in W. extension, and admitting an intercalated mass of
gray quartzose ss. containing marine shells, while in red portions are rarely found
other than marine vegetables and fucoids. The locality which gives the name ex-
hibits the rock best developed, and with its characteristic fossils. The rock is the
lowest of 4th dist. In Oswego Co. it rests on the Gray ss. that overlies Hudson
River group. It is overiain by Clinton group and sh. of the Niagara. At Aibion
there is a low fall on Sandy Creek over the same ss. At Medina, on Oak-orchard



1336 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Creek, this rock forms the beautifui little cascade pictured on preceding page. The
deep gorge and high clilfs on either side of the Niagara at Lewiston are more than
half excavated in this rock ; and the partial obstruction of the water at the whirl-
pooi is caused by a part of same mass. Its alternations of harder and softer masses
produce cliffs or cascades along its whole extent. Where best developed the rock
consists of (descending) : (1) The gray or greenish-gray argill. ss. forming terminal
part, which in 3d dist, is considered a distinct rock forming the Oneida or Shawan-
gunk cgl. ; in 4th dist, it always appears more or less as a part of Medina ss., pos-

)

sessing the same lithological features. Thickness at Medina 4 ft. (2) A repetition
of No. 4, gradually passing into a more sandy form in W. part of dist., but in E.
part of dist, the whole div. is more siliceous, and No. 3 does not appear. (3)
Gray quartzose ss., 25 ft. thick on Niagara River, entirely distinct from mass be-
low. (4) Red marl and marly or shaly ss., sometimes banded and spotted with
green, the bands being both horizontal and vertical.

In succeeding years some N. Y. geologists placed Oneida cgl. beneath Medina
ss. (see details under Oneida cyl), and the upper gray portion of the
Medina came to be known as "Medina gray ss.," "Upper Medina," and
"White Medina  while the lower red portion was called "Medina red
ss.," "Medina red sss. and shales," "Red Medina," and "Lower Medina."
The use of the name Medina was also extended to Canada, Pa., N. J.. Md,,
Va., W. Va,, Ky., Ga., Ohio, and Ind., for rocks believed to correspond to
all or some part of typical Medina of N. Y.

In 1891 (Smithsonian Inst. 45th Ann. Rept. Bd. Regents, pp. 252-253) G. K.
Gilbert stated that at Niagara Falls, beneath Clinton group and extending
downward for several hundred ft., is a great bed of soft sandy sh., inter-
rupted, so far as we know, by a single hard layer, a ss. ledge 10 to 20 ft.
thick.

In 1893 (Geol. Soc. Am. Bull., vol. 4, pp. 116-117) C. S. Prosser gave strat,
position of the Medina btw. Clinton above and "Oswego ss. or Oneida cgl."
below, and gave its thicknesses, in different parts of the State, as 400
(central N. Y.) to 1,075 (western N. Y.).

In 1899 (N. Y. State Geol. 16th Ann. Hept., pp. 199-226) D. D. Luther used
Medina yronp to include Medina 33. (740 ft. at Syracuse) and "underlying"
Oneida cgl. (25-100 ft.) ; and F. J. H. Merrill (N. Y. State Mus. Bull.,
vol. 4, No. 91) also used Medina in these two senses. The same year
(Sci., n. s., vol. 10, pp. 874-878) J. M. Clarke and C. Sehuchert stated that
Medina 33. underlies Clinton and overlies Oneida cgl.,, and that "it is=
Oswego ss. of Vanuxem" [Vanuxein used Grey 33. o/ O.sM'eyol. They
also introduced 03weyan period or yrowp to include Medina ss. and Oneida
cgl. In 1899 (Geol. Soc. Am. Bull., vol. 10, p. 135) G. K. Gilbert stated that
in type dist., about Medina, N. Y., Medina fm. is 800 ft. thick, and consists
chiefly of red sh. with beds of soft argill. sss., usually white or gray, in
upper 100 ft.

In 1901 (N. Y. State Mus. Bull. 45) A. W. Grabau applied Medina 3erie3
to the beds btw. Clinton above and Oswego ss. below, and gave their
thickness as 1,200 ft. at Niagara Falls and vicinity. In Buffalo Soc. Nat.
Hist. Bull. 6, No. 1, pp. 20-21, 1901, he called the same rocks Medina 33.
and gave 1,266+ ft. as thickness in Niagara region; and he used O.weyan
yrowp to include Medina ss. and underlying Oswego ss. or Oneida cgl.

In 1902 (N. Y. State Mus. Bull. 52, table opp. p. 658) E. O. Ulrich and
C. Sehuchert gave position of Medina as btw. Clinton above and Oneida
below, as did several other geologists in succeeding years. In 1905
(Sci., n. s., vol. 22, pp. 528-535) A. W. Grabau stated that lower 1.100
ft. of the Medina represents Richmond time, and he assigned these beds
to Ord. In 1906 (N. Y. State Mus. Bull. 92, pp. 120-124) Grabau applied
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Medina sag. to upper 125 ft. of Medina rocks and Medina 37taie3 and S33.
to underlying 1,140 ft., and again expressed opinion that latter beds are
of Richmond [Ord.] age. In 1907 (N. Y. State Mus. Bull. 114) C. A
Hartnagel stated "there is evidence which may show that all the Oswego
and probably part of the [overlying] Medina could with propriety be
included with the Lower Siluric" [Ord.].

In 1908 (Sei-, n. s., vol. 27, pp. 622-623) A. W. Grabau restricted Medina 33.
to "Upper Medina or Medina proper" of previous usage, and introduced
Qween3ton 37taie3 for the 1,100 ft. of red Medina 3/taie3 of previous usage,
which he stated are of Richmond age and which he assigned to Ord.
(The Queenston is unfossiliferous in western N. Y., but is now generally
conceded to be=beds not far distant in Ontario that carry a Richmond
fauna.) He also included Medina ss. as thus restricted and Oneida cgl.
in the Clinton. The same year (Sei., n. s., vol. 28, p. 347) G. H. Chadwick
proposed Lewi3ton 37i. for the same sh. that Grabau named Qaeen3ton,
and he also assigned it to Ord., and restricted Medina to post-Queenston
beds, which he included in the Niagaran. (Because of priority of publica-
tion Qneew3ton is name now used by geologists.) In 1909 (Jour. Geol,
vol. 17, p. 238) A. W. Grabau applied Whirlpool 33. to the 25 ft. of white
quartzose ss. forming basal memb. of "true or Upper Medina" and resting
on the beds of Richmond age.

In 1911 (Geol. Soc. Am. Bull, vol. 22) E. O. Ulrich applied Medina 33. to
the post-Queenston part of the original Medina (which he included in Sil.
and correlated with Oneida cgl.), and assigned the older and uncon.
Lewi3ton (Qwcen3ton) 3A. and the underlying Oswego ss. to Ord.

In 1912 (N. Y. State Mus. Hdb. 19) C. A. Hartnagel included Qween3ton
(Lewf3ton) 37,. in Medina bed3, and assigned all to Sil.

In 1913 the term .1/Mon was suggested by J. M. Clarke as a name for the
post-Queenston part of the Medina, to which Grabau and Chadwick were
restricting the name Medina 33. (See AJMon 3s.) The same year E. O.
Ulrich (Geol. Soc. Am. Bull,, vol. 24, pp. 107-108) recommended that
Medina "be retained in its original significance," and that it be called
Medina 3erie3, a "term equivalent in rank to Niagaran also that "Lower
Medina" be called Jwniata (a well-established Pa. name), instead of
Qween3ton 37i., more recently proposed; and he transferred the Richmond
(and the Queenston) to Sil. In 1913 (12th Int. Geol. Cong., Canada)
Ulrich used Mediaan as a series term to cover At&ion 33. and Richmond
(Queenston sh.), both of which he assigned to Sil. In Niagara folio of
U. S. Geol. Survey, No. 190, 1913 (Paleozoic geology hy E. M. Kindle),
Medina yroap was used to include AtMon 33. (Sil.) and Qween3ton 37t. (Sit.
or Ord.), the latter fm. not having yielded fossils, and its age being
questioned by some geologists. The same year (Canada Geol. Surv.
Guidebook 4, pp. 127-140) W. A. Parks proposed that Medina be still
further restricted, by removal of Whirlpool ss. and some 80+ ft. of over-
lying red and gray shales included in Albion ss. as defined, but to which
Schuchert in 1913 applied name Cataract /m. Parks stated that Cataract
fm. of Schuchert represents an invasion from N. and W. at commencement
of Sil. time. In Geol. Soc. Am. Bull., vol. 24, pp. 461-463, 1913, A. W.
Grabau included in top of the Medina of Niagara Gorge 6 ft. of beds
which he designated as Sodus 3A, a memb. that had previously been
assigned to the Clinton.

In 1914 (Sci., n. s., vol. 39, June 19, pp. 915-918) E. M. Kindle disclaimed
responsibility for use of names At&ion 33. and Medina yrowp in Niagara
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folio, and expressed opinion that Grabau's application of Jledina to beds
above base of Whirlpool ss. "is the usage which the writer believes should
and will prevail," and that Albion ss. should be dropped. Kindle proposed
that these beds be called Medina /m. He included Thorold ss. in his
Medina /w. This usage was followed by M. Y. Williams (1914 and later
repts), who also referred Queenston sh. to Ord., and stated that Whirl-
pool ss. overlapped it; and by C. Schuchert, 1914 (Geol. Soc. Am. Bull,
vol. 25, Sept., pp. 277-320), although some of Schuchert's sections restricted
Medina ss. to beds above his Cataract fm. [now said to correspond to
lower part of Albion ss.]. Schuchert stated that Grabau's restriction of
Medina to beds above the [unfossiliferous] Queenston sh. was "altogether
correct," for "at Medina along Oak Orchard Creek one practically sees only
these red and white sss. characterized by the well-known fauna."

In 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 327-368) G. H. Chadwick still fur-

ther restricted Medina at top, by removing Thorold ss. member (5 ft.
thick), and applying Medina to the beds btw. base of Thorold ss. and
base of Whirlpool ss.

In 1923 (Md. Geol. Surv. Sil. vol., pp. 244, 267, 347, etc.) E. O. Ulrich and

R. S. Bassler transferred top memb. (Thorold ss.) of Albion ss. and of
Medina group to Clinton fm., and used Mediaan to include this restricted
Albion ss. and the uncon. underlying Queenston sh., both of which they
assigned to Sil. They proposed that Albion be retained for the "sandy
facies that prevails in N. Y. and rather generally in Appalachian Valley,"
and used Alexandria yronp to cover Albion ss. and contemp. deposics. In
same vol. C. K. Swartz used Mediaan aeries to cover only Tuscarora fm.
(=Albion ss.), and assigned the underlying Juniata ss. (—Queenston sh.)
to Ord. In Denison Univ. Bull., Jour. Sei. Lab., vol. 20, pp. 50-51, 1923,
A. F. Foerste included in Mediaan only the rocks to base of Whirlpool ss.,
or those equiv. to Albion ss.

The 1924 ed. of Schuchert's Textbook of geology used Alexandrian as time

C.

term for post-Richmond part of the original Medina. Two repts of
W. Va. Geol. Surv. (Rept. on Mineral and Grant Counties, 1924, and Rept.
on Mercer, Monroe, and Summers Counties, 1926, both by D. B. Reger)
used Medina Witiie as. (instead of Tuscarora ss.), Red Medina acWes
(instead of Juniata fm.), and Grey Medina sa. (basal 250 to 300 ft. of Sil.
system and said to be=Oswego ss. of N. Y.), because Medina has long
priority. 1. C. White, then State Geologist of W. Va., used same classifica-
tion in 1926 (Geol. Soc. Am. Bull,, vol. 37, p. 509). A 1924 rept of Ohio
Geol. Surv. (4th ser., Bull. 28, by W. Stout and R. E. Lamborn, chart
opp. p- 358 and elsewhere) included in Medina Seds all rocks btw.
base of Sodus sh. and base of Queenston sh. The Pa. Geol. Surv. included
in Medina period-aeriea the Tuscarora ss. (=Albion ss.), the Juniata fm.
(=Queenston sh.), and the Oswego ss., according to Pa. Geol. Surv., 4th
ser., Bull. M?, by B. L. Miller, pp. 57-60, 1925, and G. H. Ashley, State
Geologist, Geol. Soc. Am. Bull., vol. 37, p. 510, 1926. The 1916 geol. map
of Va. applied Medina to Tuscarora ss. (=Albion ss.) and placed Juniata
fm. in Ord. E. O. Ulrich, 1926 (Geol. Soc. Am. Bull., vol. 37, pp. 279-
348) used Mediaan to include all beds btw. base of Clinton and base of
Richmond. The 1928 geol. map of Va. used Tnscarora 33. and Jwniata %,
and included both In Sil.

A. Hartnagel and W. L. Russell, 1929 (A. A. P. G. Structure of No. Am.
oil fields, Symposium, vol. 2, pp. 274-278), used Medina series to include
both the white and the red beds, or all beds below the Clinton and
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above the so-called "Hudson River." W. Goldring, 1931 (N. Y. State
Mus. Hdb. 10), used Medwta% to include Albion ss. and Queenston sh.,
but included Thorold ss. and Oneida cgl. in the Clinton. J. T. Sanford,
1933 (Geol. Soe. Am. Bull.,, vol. 44, No. 1, p. 194), stated that Thorold
ss. is a transition phase composed of Medina sediments reworked by Clin-
ton seas, included it in the Clinton, and applied Medina 33. to underlying
rocks. G. H. Ashley and J. D. Sisler, 1933 (Pa. Topog. and Geol. Surv.,
4th ser., Bull. M19), stated Medina 3crie3 of central Pa. includes Tusca-
rora (=Albion), Juniata (=Queenston), and Oswego (=Oneida). C. R.
Fettke, 1935 (Pa. State Coll. Bull.,, Min. Industries Exp. Sta. Bull. 19),
stated : Medina prowp has been restricted to beds below Thorold ss. and
above Queenston sh.

The U. S. Geological Survey has not yet formally discarded the original
and long-established definition of Medina yroup, to include the gray
Albion ss. (Sil.) and the red Queenston sh. (Ord.). But it avoids the
use of the name in its publications, a group name to include fms. be-
longing to 2 systems being contrary to its practice; and the several
modern restricted definitions of the name, to various portions of the
upper (and very minor) part of the assemblage to which Medina was
originally and for many years applied, tending to confuse, rather than
clarify, the nomenclature.

Medina sandstone.
See under Medina proap, 1840 and later.

Medina shales.
See under Medina yrowp, G. K. Gilbert, 1891, and A. W. Grabau, 1906.

Medina "series."
Same as Medina proap. See under Medina pronp, A. W. Grabau, 1901, and
E. O. Ulrich, 1913. Other writers also have used this form of the name.

Medinan.

A time term that has been used in several senses: (1) to include Albion
ss. and Queenston sh. and contemp. deposits (see under Medina prowp,
E. O. Ulrich, 1913) ; (2) Albion ss. only (see under Medina prowp, E. R.
Cumings, 1922, A. F. Foerste, 1923, and C. K. Swartz, 1923) ; (3) Albion
ss. restricted to beds beneath Thorold ss. memb. at top and Queenston
sh. (see under Medina prowp, E. O. Ulrich and R. S. Bassler, 1923, and
E. O. Ulrich, 1926).

Medora amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Name in use locally many years. Used by B. S. Butler in U. S. G. S. P. P.
144, 1929. Belongs in Central Mine group. Is older than Allouez cgl. and
younger than Manitou amygdaloid. The mineralized part is the Medora
lode. Named for occurrence in Medora miné, Keweenaw Co.

Medora How.
Includes Medora amygdaloid and underlying trap.

Medora coal group.

A term applied to a group of strata forming upper part of Tongue River
memb. of Fort Union fm. in SW. N. Dak., and including coals B to E,
both inclusive. (See A. G. Leonard, 1908, N. Dak. Geol. Surv, 5th Bien.
Rept.)
151627°—38-----7
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Medora Knob facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons. Div. Geol. Pub. 98, pp.
76, 237, etc., 1981) to a lithologic development of his Edwardsville fm.
in a part of southern Ind.

Meek Bend limestone. (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 J. M. Armstrong, on geol. of Parker Co. (See 1933 entry under JfiHsap
JbaEe fwt.) Type loc. not stated.

F. B. Plummer and J. Homnberger, Jr., 1936 (Univ. Tex. Bull. 3534, pp. 15, 16).
Mee% Bend la., 20 ft. thick, is included in Lazy Bend memb. of Millsap Lake fm.
by Scott and Armstrong (unpublished ms.). Is typically exposed in Parker Co.

tMeekoceras beds.

A term that has had considerable usage in SE. Idaho and northern Utah, for
the basal 50 ft. of Thaynes group (Lower Triassic), which is characterized
by genus Hfee“ocerns. The MeeTcocerag zone (as the U. S. Geol. Survey
designates the beds) has also been recognized (by J. P. Smith and others)
in Nev. and Calif. So far as known it is confined to those areas in the
United States, but it occurs in other parts of the world.

Meers quartzite.
Pre-Cambrian: Southwestern Oklahoma (Wichita Mountains).

M. G. Hoffman, 1930 (Okla. Geol. Surv. Bull. 52, pp. 26, 31, 45). Meers qtzite.—
Oldest rock in Wichita Mtns. Outcrops at N. base of Mount Sheridan along Medi-
cine Bluff Creek, and (4 mi. SW. of old Meers townsite, where it covers an area
% mi. wide. This outcrop was first described by Taylor in 1915. A small expo-
sure (200 ft. long by 50 ft. wide) of qtzite not previously described was found
at top of hill in SW%SE% sec. 34, T. 4 N., R. 14 W. Another small mass cuts
across the road immediately S. of Meers townsite. These 3 exposures of meta-
morphosed sedimentary rock are here named Meers qtzite. They all occur In north-
central part of the Wichitas.

Meeteetse formation.
Upper Cretaceous: Northern Wyoming (Bighorn Basin).

D. F. Hewett, 1914 (U. S. G. S. Bull. 541, pp. 91, 102). Meeteetse fm.—Argill. ss.
and sandy sh. with many beds of brown carbonaceous sh. and lenticular coal near
top. Thickness 1,110 ft. in Shoshone River region. Poorly exposed along the
liver, and therefore more thoroughly studied in region S. of it, where it contains
a Montana dora. Overlies Gebo [Mesaverde] fm. and underlies Ilo [Lance] fm.
Named for town of Meeteetse, on Greybull River.

Later work proved that this fm. includes equivalents of Bearpaw sh. and
upper part of Judith River fm.

Megalonyx beds.
A paleontologie name applied by E. D. Cope to strata containing fossil re-
mains of Megcdonyz. According to H. F. Osborn (U. S. G. S. Bull. 361.
1909, pp. 82, 83, 87, 88) this genus occurs in strata ranging in age from
middle Plio. to middle Pleist.

Meganos formation.
Eocene (lower) : Western California.

B. L. Clark, 1918 (Geol. Soc. Am. Bull, vol. 29, pp. 94, 281-296). The name
Meganos group is given to the new group situated btw. typical Martinez and typical
Tejon. It is believed that deposits of this group have wide distribution through-
out Coast Ranges of Calif. In certain localities they have been referred to
Martinez group and at other places to the Tejon. Uncon. underlies typical Tejon
and contains a faunal representative differing considerably from that of typical
Tejon and also differing from typical Martinez fauna of the lower Eo. Uncon.
overlies typical Martinez group. Includes TurriteRu ondersotw beds.
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B. L. Clark and R. B. Stewart, 1925 (Geol. Soc. Am. Bull., vol. 36, p. 227), and
B. L. Clark, 1926 (Calif. Univ. Pub., Dept. Geol. Sei. Bull. vol. 16, No.
5), restricted Meganos to lower part of Meganos as above defined, and applied

to the beds btw. typical Tejon and Meganos restricted. (See under
Domewgriwe /m.) The U. S. Geol. Survey has accepted this restricted definition of
Meganos.

Named for exposures on Meganos ranch or land grant, SE. of Martinez, Con-
tra Costa Co. In 1927 (Calif. Univ. Pub., Dept. Geol. Sei. Bull., vol. 17,
p. 71) B. L. Clark and A. O. Woodford stated that type section of Meganos
restricted is a strip beginning about 1% mi. E. and a little N. of Clayton
and ending in vicinity of Byron Hot Springs.

Meguma series.
Pre-Cambrian : Nova Scotia.

1. E. Woodman, 1904 (Am. Geol., vol. 33. p. 368, and vol. 34, p. 13).
C. W. Knight, 1911 (Min. Soc. Nova Scotia Jour., vol. 16, p. 94). scries
assigned to Algonkian.

Mehama volcanics.
Oligoceéne: Central northern Oregon (Cascade Mountains region).

T. P. Thayer, 1933 (Pan-Am. Geol., vol. 59, No. 4, p. 317). uolcamcs, sub-
aerial, uncon. underlie Stayton lavas (Mio.) in Cascades. Probably grade west-
ward into Illahe fm., which contains lower-middle Olig, fossils. [Derivation of
name not stated.]

Mehrten formation.
Miocene and Pliocene (?) : Northern California (Mokelumne River Basin).

A. M. Piper, H. S. Gale, and H. E. Thomas (U. S. G. S. W. S. P. 780, in press).
JfcTtrte% /w.—Fluviatile ss., siltstone, and cgl, commonly well assorted and well
stratified ; incloses layers of coarse aggi. of mud-flow origin; dominantly of ande-
sitic detritus associated with andesitic eruptions in High Sierra Nevada. Thickness
75 to 400 ft. Underlies Laguna fm. (Plio.?) and uncon. overlies Valley Springs
fm. (Mio.). Exposed near Mehrten dam site, 3% mi. upstream from Clements
bridge. Is believed to be of Mio. and Plio.(?) age.

tMeigs Creek white limestone. (In Monongahela formation.)
A name applied by W. T. Griswold (U. S. G. S. Bull. 198, pp. 17-19, 1902)
to Is. later named ZMwsmore Probably named for association with
Meigs Creek coal.

Meiocene.
An early spelling of Miocene.

Meisner sand. See sawd.

Melbourne bone bed.
Pleistocene: Florida (east coast, central part; west coast; and interior).

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). jMé&owwe
bo%e bed.—Disconnected patches of sand and other materials (clay, carbonaceous
matter, cavity fillings) which at Melbourne and elsewhere contain a large and
characteristic vertebrate fauna and heretofore have been called "No. 2 bed" and
"bone bed." Max. known thickness 10 ft. Wherever examined the bed lies
uncon. on coquina or shell marl of Anastasia fm., but in interior of State it rests
on older fms. Where the bone bed does not lie at surface of ground it is overlain
by wind-blown sand, or, more commonly, by muck, peat, or alluvium. At Mel-
bourne, Brevard Co., it consists chiefly of sand that appears to be wind blown.
Farther inland, where wind action was less effective, the Melbourne bone bed
is to be looked for in old lake beds, in hood plains, in accumulations of residual
sands and clay, and in sinks and caverns. Has been found at intervals along the
100-mile stretch btw. Vero and New Smyrna, and probably occurs along east coast
both N. and S. of those towns. On west coast it has been explored on Pinellas
Peninsula near Seminole and near Sarasota. The Melbourne fauna has been
found also in caverns or sinks near Lecanto, Citrus Co., and at Ocala.
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Mellen or High Bridge 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).

fMellenia series.

Miocene (upper) : Southern California.

0. II. Hershey, April 1902 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 3, pl. 1, map).
[On legend of map of part of southern Calif. MeWenia series appears btw. San
Pablo series below and upper Plio. above.]

0. H. Hershey, 1902 (Am. Geol., vol. 29, pp. 349-372). MeHenia series.—Fresh-
water sediments, 1,700 ft. thick, composed of cgls., shales, and sss., uncon. under-
lying Lang div. and believed to be younger than San Pablo fm.

W. S. W. Kew, 1924 (U. S. G. S. Bull. 753, p. 52). As "Mellenia," so far as could
be ascertained, is not a place name, and its origin is doubtful, this series of
strata is here renamed, to correspond to rule of nomenclature of U. S. Geol.
Survey, Mint Canyon fm., the beds being particularly well developed in Mint
Canyon region.

Melmont.

Eocene: Western Washington (Puget Sound region).

W. F. Jones, 1914 (Geol. Soc. Am. Bull,, vol. 25, p. 122), divided the Eocene coal-
bearing rocks of Pierce Co. into (descending) : (1) Burnett, 8,000 ft.; (2) Wilke-
son, 950 ft.; (3) Carbonado, 2,300 ft.; (4) Melmont, 1,400 ft.; and (5) Falrfa;r,
2,000 ft. Melmont and Fairfax are apparently named for towns in N. part of
Pierce Co., but they are not defined.

Melozi formation.

Upper Cretaceous: Southwestern Alaska (Nulato-Norton Bay district,
Lower Yukon River region).

G. C. Martin, 1926 (U. S. G. S. Bull. 776, pp. 395-412, chart opp. p. 474). Upper
Cret. of lower Yukon region divided into 4 conformable fms. (descending) Kaltag
fm., Nulato fm., Melozi fm., and Ungalik cgl. The 3 first are contemp. with
Shaktolik group. The Melozi consists of 1.000-]- (possibly several thousand) ft.
of fresh-water sh. and ss., containing fossil plants and fresh-water invertebrates.

Named for exposures on N. bank of Yukon River from 8 to 20 mi. below Melozi
telegraph station.

See under yrowp. Also see U. S. G. S. P. P. 159, 1930.

Melrose.
A name applied by C. [R-] Keyes (Pan-Am. Geol., vol. 46, 1926) to 25 ft.
of Carbf. gtzite in Mont. Derivation of name not stated.

Melrose granite facies (of Columbia granite).

Pre-Cambrian: Central Virginia (Campbell County).

A. L. Jonas, 1932 (Va. Geol. Surv. Bull. 38, pp. 22-23, map). Melrose granite facies
of CWwmMa pranlte.—Is much coarser-grained and darker-colored than Columbia
granite. In area E. of McKeever Ferry the Melrose granite (pre-Camb.) has
been converted into augen gneiss. Intrudes Wissahickon fm. [Mapped at and
around Melrose, Campbell Co.]

Memorial shale.

Pennsylvanian: Eastern Kansas.

R. H. Dott, 1936 (see Kans. Geol. Surv. Bull. 22, by R. C. Moore, pp. 58, 67).
Moore stated : Memorial sb. (mss. by R. S. Dott) is name applied to beds of
undet, thickness btw. top of "Eleventh St." Is. [Lenapah] and uncon. at top of
Marmaton group, top of Des Moines series. [The brackets around Lenapah are
Moore's. This new name replaces Dudley sh. as restricted by Moore in 1932.
Derivation of name not stated.]

Memphis loess.
Pleistocene : Southwestern Tennessee.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 162).
Memphis loom.—BIluff loam. The fm. upon which most of city of Memphis stands
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Fine siliceous earth or loam, more or less calc, and of light ashen, yellowish, or
buff color. Quite compact.

tMemphis sandstone. (In Peacock formation.)
Permian: Central northern Texas (Hall County to Motley County).

A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull, vol. 13, p. 953, pl. 10). A
fossiliferous limy pink to red ss. is present in Hall Co. approx. 250 ft. above base of
Whitehorse ss. Although similar in appearance to Verden "channel" ss. of Okla.,
the authors have called this bed Afemphig ss., from buttes formed by it near Mem-
phis, the county seat of Hall Co. is 3 to 10 ft. thick and similar in general char-
acteristics to Verden ss. except that it crops out in belt 10 or 12 mi. wide, and is
much higher in geologic section, the Okla. memb. being in upper part of Dog
Creek sh. Most southerly outcrop of this bed is in northern Motley Co., near town
of Northfield.

Replaced by Dozier ss. memb. of Peacock fm., q. v.

R. Roth, 1932 (Jour. Geol., vol. 40, No. 8, p. 703), believes Memphis ss. is a continua-
tion of Dozier Hills, which are channel deposits, and that it marks base of his
Custer fm., which he assigned to Lower Triassic.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, p. 167). The name AfempTtls ga. has
been abandoned by U. S. Geol. Survey and Dozier ss. substituted for it.

Memphremagog slate.
Ordovician : Northeastern and southeastern Vermont.

C. II. Richardson, 1906 (5th Rept. Vt. State Geol., p. 115, footnote). U. S. G. S.
has adopted .AfewtpTtremapopr  instead of AfowtpeMer s%. preoccupied. [For defini-
tion see 1906 entry under fAfowtp"Mer al]

C. H. Richardson, 1908 (6th Rept. Vt. State Geol, p. 276). Afemph”rema”og slates.—
Black, carbonaceous, highly fissile si. Youngest memb. of Lower Trenton series in
Vt. Consists of: (1) shallow sea deposits; (2) Coventry Is., deposited in deepen-
ing sea; (3) muds and silts laid down near the shore; (4) Is. deposited in subsid-
ing sea; (5) finely triturated clays in shallow, quiet sea. Named for Lake
Memphremagog.

G. II. Perkins, 1912 (8th Rept. Vt. State Geol.,, pp. 21-56). Reference of Afemphre-
mapop &% to Trenton is to be regarded as probable, not certain.

C. H. Richardson, 1912 (8th Rept. Vt. State Geol.). Ifetn"TL-remagro® st. extends from
Lowell Mtn to Lake Memphremagog. Is definitely Lower Trenton.

C. H. Richardson and II. G. Turner, 1914 (9th Rept. Vt. State Geol., pp. 283-293).
Afemp/M-ewagmgr st. has now been carried southward in somewhat broken belt to S.
bdy of Greensboro. In its northern extension into Canada it bears abundant
Lower Trenton graptolites.

C. H. Richardson, 1916 (10th Rept. Vt. State Geol.,, pp. 120-146). Western memb.
of states of previous repts was broken in Craftsbury, reappears in
Hardwick, also in Woodbury, and continues into Northfield. The black or bluish-
black slates and associated shales were named by this author Afewp”remapoy
states, because of fact that in their northern extension in Vt. they dip under
Lake Memphremagog and appear on E. side of lake, where they contain graptolites.
This name is retained for the slates and shales in their southern extension as far S.
as writer's work has extended, approx. 100 mi. The Memphremagog si. and Waits
River Is. range from Lower Trenton to Deepkill [Beekmantownl.

C. H. Richardson, 1919 (11th Rept. Vt. State Geol.). AfempTwemagrog? s%—In N. part
of State is represented by 3 belts, roughly parallel, and separated from each other
by belts of Waits River Is. Each si. belt passes under Lake Memphremagog and
reappears on E. side of lake in Canada. The E. belt in its more northerly exten-
sion is a black carbonaceous, often pyritiferous si.,, which to S. becomes phyllite
schist. Central belt is black clay si. with perfect cleavage, occasionally pyritiferous.
Western belt is black carbonaceous, highly fissile si. These slates may represent 3
different noncalc, beds of Ord. sediments or one bed that has been repeated by a
fan fold. All 3 belts contain graptolites, those found in Roxbury and Northfield
proving the southern extension of the slates are of Deepkill (Beekmantown) age,
according to Ruedemann.

C. H. Richardson, 1924 (14th Rept. Vt. State Geol.). Afemp7M*emagrogr grroap.—Slates
and phyllites ; in Bethel phyllites predominate. The slates extend unbroken from
Lake Memphremagog S. for 100 mi. The phyllites have been more or less broken in
their continuity by Iss, The slaty characters were so pronounced in Newport and
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Coventry that the terranes were named MempZtrewagrogf sZates. In southerly exten-
sion the 2 easternmost members soon lose their slaty characteristics and become
phyllites. In Bethel westernmost belt is nearly all phyllite. It has been obvious
for long time these phyllites should receive a more definite name, and therefore
RtmdoZp” p7tpZZite has been selected for them. [See RaMZoZp7& pT"ZZZte.]

C. H. Richardson, 1927 (15th Rept. Vt. State Geol., p. 150). Meiwp7Lremogfogf $?ro%p
of slates and phyllites divided into Random p7"ZZRe and Jlfemp“rewa™op sZ.

E. L. Perry, 1929 (16th Rept. Vt. State Geol.). MempZtremagrogr “roap of sZates awd
pZ"ZZZZes occurs in and near base of Waits River Is. in northern section.

C. II. Richardson, 1931 (17th Rept. Vt. State Geol, pp. 192-211).
g/roap of slates and phyllites in SE. Vt. includes si., RrattZe&oro pTtg/ZZtte, and
Waits River Is., which usually is interbedded with the phyllite.

A. Keith, 1932 (Wash. Acad. Sei. Jour., vol. 22, No. 13, p. 360), showed that in
central Green Mtns, Vt., the Ord. consists of Randolph phyllite (correlated with
Black River Is. of N. Y.), Waits River Is. (Chazy fossils), and Memphremagog si.
(Beekmantown fossils).

C. II. Richardson and J. E. Maynard, 1933 (18th Rept. Vt. State Geol., pp. 316-347).
MewpT”remap'Ogr proap (Ord.) consists of slates, phyllites, and qtzites. In N. half of
State the si. appears as a continuous belt from Northfield to Int. Bdy. On E. side
of the Ord. the belt is more or less broken, but beds of si. appear in nearly every
twp southward from Waterford to Mass. line. Includes Brattleboro phyllite.

Menard limestone. (Of Chester group.)

Mississippian: Southern Illinois and western Kentucky.

S. Weller, 1913 (Ill. Acad. Sei. Trans., vol. 6, pp. 120, 128). Jfeaard fw.—Upper
part, thin-and moderately thick-bedded close-textured fine-grained lIss., with shaly
partings and with some sh. beds 5 or more ft. thick ; basal 35 ft. or more hue blue
clay sh. Thickness 80 ft. Uncon. underlies Palestine ss. and overlies Okaw fm,
Weller, 1920 (Jour. Geol., vol. 28, No. 4 and No. 5, also Ill. Geol. Surv. Bull. 41,
pp. 202-205, and Sci., n. s., vol. 51, p. 494) reported three fms. (Waltersburg ss.,
Vienna Is., and Tar Springs ss.) in southern III. btw. Jfeimrd Zs. [restricted] and
horizon of underlying Okaw fm., which are absent in Randolph Co. (See O&ato
fm.) On p. 202 he stated: When these units (Waltersburg ss., Vienna Is., and Tar
Springs ss.) were first observed they were considered as subordinate members of
Menard fm., but as held studies have been carried to W. they have proved to be=
in importance and magnitude with other Chester units and have come to be recog-
nized as full fms. [In the three 1920 repts cited above Weller restricted Menard
to beds above Waltersburg ss. This is present commonly approved definition.]

Named for Menard, Randolph Co., IIl., where it is well exposed immediately
SE. of hospital for criminal insane.

Mendenhall sand.
A subsurface sand in Rico fm. (Perm.) of southern San Juan Co., SE.
Utah.
Mendez formation.
Upper Cretaceous and Eocene (?) : Mexico.
I. C. White, 1913 (Geol. Soc. Am. Bull,, vol. 24, p. 255).

Has been assigned to Upper Cret., to Eo., and to both.

©«

Mendha limestone.
Upper Cambrian: Eastern Nevada (Pioche region).

L. G. Westgate and A. Knopf, 1927 (Am. Inst. Min. and Met. Engrs. Trans., No.
1647, p. 7) and 1932 (U. S. G. S. P. P. 171). Zs—Descending: (1) Blue-
gray thick and thin Is., somewhat cherty, with layers of hat Is. cgl, 450 ft.!
(2) dark-gray to black dolomitic Is., cherty, 350 ft.; (3) gray heavy-bedded crystal-
line Is., 300 ft.; (4) gray Is., thin- to thick-bedded, much oolitic and conglomeratic
material, 800 ft. Conformably overlies Highland Peak Is. In fault contact with
overlying Yellow Hill Is. (Lower Ord.). Named for Mendha mine, on W. side
of Arizona Peak, which is entirely composed of these rocks. Larger areas are
in Highland quad. Absent in Ely Range. Present in Bristol Range quad. Fossils
basal Upper Camb, according to C, E. Resser.



LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1345

Mendon schist.
Pre-Cambrian: Southwestern Vermont (Rutland County) and northwestern
Vermont (Addison County).

C. L. Whittle, 1894 (Am. Jour. Sei., 3d, vol. 47, pp. 347-355). [See lst entry under
#0%/ gneiss.]

C. L. Whittle, 1894 (Jour. Geol., vol. 2, pp. 396-429). Afewdow series.—A series,
200 to 2,000 ft. thick, of more or less metamorphosed clastic rocks of sed. origin.
Referred to Algonkian. Overlies Mount Holly gneiss and underlies (uncon.?)
Lower Camb, qtzite. So far as known best section occurs in town of Mendon,
I mi. S. of Mendon village.

W. G. Foye, 1919 (11th Rept. Vt. State Geol., pp. 82-98). Jfeitdon. series.—Cgls.,
arkoses, qtzites, calcite marbles, dolomites, calc, schists, biotite schists, chlorite
schists, actinolite schists, tourmalinized schists, and gneisses. Ripton cgl. is
basal layer of Mendon series. Overlies Mount Holly gneiss. Is later Algonkian.

E. L. Perry, 1929 (16th Rept. Vt. State Geol, pp. 1-61), states there is erosion
interval btw. Jfewdow, serie# and Mount Holly series.

E. J. Foyles, 1929 (16th Rept. Vt. State Geol, p. 284). In town of Mendon
Cheshire qtzite is in contact with the dol. series. As we go up the hill from
this quartz we go down through Mendon series, according to Whittle. Next
outcrop to E. is shaly Is. 800 ft. thick. Next outcrop is impure qtzite, 500 ft.
thick, which has been injected by volcanic material. Going up higher we find
50 ft. of the fine-grained dol. marble known as Lfewdow. do%. It contains quartz
grains.  Highest outcrop reported is 350 ft. of green mica-quartz-actinolite
schist, undoubtedly sedimentary and possibly injected by volcanic material. It
could have been derived from Canajoharie sh. The Jfew-dow, dof. in Whittle's
type loc. overlies, apparently conformably, the Camb, qtzite, which may be seen
in bed of brook beside the dol. outcrop. The Mendon series as seen in Brandon
is not strictly =the series in town of Mendon, and there is some doubt that the two
sections are comparable as a series. Upon the basis of these meager facts the
suggestion is offered that Hendon serie# may at present be assigned to Camb,
and that there is no pre-Camb. along Green Mtn front. [In correlation table
accompanying this rept. "Hendon" do/.(?) is assigned to Beekmantown D,
and endow series to Lower Camb., Upper Camb., and Beekmantown.]

L. M. Prindle and E. B. Knopf, 1932 (Am. Jour. Sei., 5th, vol. 24, p. 265). Over
Mount Holly gneiss lies a succession of mica schist and qtzite, including some
Is. or dol. with a prominent structure that strikes nearly due N. This assemblage
was called endow; "series" by Whittle. Being chiefly schists, it is here called
Ifendow sc/tist. It is of younger pre-Camb. age, and uncon. underlies qtzite
containing Lower Camb, fossils.

E. J. Foyles, 1933 (18tli Rept. Vt. State Geol., pp. 366-367). The establishment of
"Jfendon series" has hampered clear understanding of geol. history of W. side
of Green Mtns. Has never been proved to be pre-Camb., and yet its records
have often been used by authors as an infallible classic. Many series of some-
what similar nature but in no way exactly comparable have been correlated with it.
For several years I have been unable to reconcile Mendon series with the fins,
of the region. In summer of 1931 side trips from beaten path were made, and
nothing unusual was encountered until the well-known dol. outcrop of type section
was reached at 1,240 ft. above sea level. The dol. is large block 15 ft. long by
10 ft. wide, surrounded by glacial till and without recognizable bedding planes.
It is concluded that "Hendon do/." is really Rutland dol., which arrived in its
present position through faulting or glaciation. Although Whittle (Jour. Geol,
vol. 2, 1894, pp. 396-429) thought "Mendon series" in Blue Ridge Mtn was
completely overturned, there is no field evidence tq prove it. "Mendon series"
may prove to be Paleozoic.

Mendon dolomite.

Pre-Cambrian: Southwestern Vermont (Rutland County) and northwestern
Vermont (Addison County).

See E. J. Foyles, 1929* and 1933 entries under schisL  If this dol.
belongs to Mendon schist, it is of pre-Camb. age, according to Prindle
and Knopf (1932). But Foyles (1933) thinks it is Rutland dol. (Lower
Camb.) faulted. (See under #eTid#t.)



1346 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Mendota dolomite member (of St. Lawrence formation).
Upper Cambrian: Southern Wisconsin.

R. D. Irving, 1875 (Am. Jour. Sei, 3d, vol. 9, pp. 441-442). JfemZot# 7a. of south-
central Wis., 30 ft. thick, underlies Madison ss. and rests on Lower or Potsdam ss.

T. C. Chamberlin, 1877 (Geol. Wis., vol. 2, p. 260). 7s—Alternating mag.
Is., sandy calc, shales, and shaly and calc. sss.; the lIss. soft, granular, porous,
friable, rather thin-bedded, buff-colored, and frequently contain greensand ; shales
variegated with yellow, red, and purple; two kinds of ss. Thickness of fm. 60 ft.
Should be included in Potsdam ss. series and not with Lower Mag. series. Base of
Lower Mag. should be placed at top of Madison ss. Paleontology corroborates this
view. Named by Prof. Irving from its occurrence on Lake Mendota, near Madison.
Grades into underlying calc. ss. (155 ft. thick), which, with underlying sh. and sss.,
is also included in Potsdam ss. Also grades into overlying Madison ss.

R. D. Irving, 1877 (Geol. Wis., vol. 2, pp. 525, 577, 583-584, 590-592, 602, 603).
Underlying Madison ss. and overlying Potsdam ss. proper is a well-marked and very
persistent yellow Is. layer to which I have given specific name of ]Meytdota 7s., from
a large exposure at MacBride's Point [now known as Maple Bluft] on N. shore of
Lake Mendota. Only intended as local name in central Wis.

In many subsequent repts this dol. was correlated with St. Lawrence fm.
by several authors, including E. O. Ulrich; but later work led Ulrich to
belief that it is younger than St. Lawrence fm. and younger than
Jordan ss.

E. O. Ulrich, 1916 (Geol. Soc. Am. Bull, vol. 27, pp. 477-478). IJfeMdot# do7. is
25 ft. thick on Lake Mendota and at other points in area btw. the two cuts. It
overlies Jordan ss. and underlies Madison ss. At Madison the Mendota is absent
and the Madison rests on Jordan ss. All of 8§ known outcrops of true Mendota are
practically identical in lithologic character and contained fossils, and they arrange
themselves in a narrow NW-SE belt (probably an erosion valley) some 50 mi. long
and 4 or 5 mi. wide, that passes btw. the localities of the 2 cuts in which the
true Mendota type of rock is absent. Hotchkiss, Weidman, and I agree that the
beds immediately underlying these Mendota outcrops vary decidedly in age from
place to place, hence contact is uncon., and that differential movement, emergence,
and locally varying amounts of surface erosion occurred before deposition of the
Mendota began.

E. O. Ulrich, 1924 (Wis. Acad. Sei. Trans., vol. 21, pp. 71-93), defined Jfewdofa do7.
as underlying Madison ss. and overlying Devils Lake ss., and he assigned all three
to his "Lower Ozarkian," and assigned the Jordan ss. and underlying St. Lawrence
fm. to Upper Camb.

F. T. Thwaites, 1927 (Ill. Geol. Surv. Rept. Invest. No. 13, table 1, footnote). Writer
is of opinion the Mendota is=lower part of Trempealeau fm., the original St.
Lawrence.

A. C. Trowbridge and G. 1. Atwater, 1934 (Geol. Soc. Am. Bull., vol. 45, pp. 51, 55)-
There can be no doubt the Mendota of Irving directly overlies the greensand beds
here called Frawcowta, directly underlies Madison ss., and includes not only the dol-
but the overlying beds now called Ulrich's chief basis for considering the
Mendota younger than the St. Lawrence is paleontological. Ulrich, however, points
out that Black Earth dol. contains 13 sp. of fossils, 10 of which are identical with
sp. that occur commonly in the Mendota, but he interprets this as a preoccurrence
of Mendota fauna in the St. Lawrence. We are of opinion that St. Lawrence,
Black Earth, and Mendota dolomites represent same strat, unit and are of same age.

J. M. Wanenmacher, W. H. Twenhofel, and G. O. Raasch, 1934 (Am. Jour. Sei., Sth,

vol. 28, pp. 21-23). Trempealeau fm. [redefined] is here divided into (descending)

Jordan ss. memb., Mendota dol. memb., Lodi sh. memb., and basal greensand and

greensand cgl. memb. All evidence indicates that the Black Earth, Mendota, and

St. Lawrence [restricted] are different expressions of same dol. Writers prefer to

wait for better evidence than has yet been presented before they can give serious

consideration to Ulrich's interpretation of Mendota dol. [The Lodi sh.

Mendota, instead of underlies it, according to C. E. Resser and J. Bridge (personal

communication, 1935).]

. T. Thwaites, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., p. 118). At close

of 1914 field season writer and S. Weidman (then of Wis. Geol. Surv.) made ah

intensive study of Black Earth Valley. They discovered fossils in both Lodi silt'
stone and underlying dol. The rock is exactly like original Mendota in lithology*

and most critical study by Ulrich failed to discern more than minute differences i**

es]
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fossils. Ulrich named the dol. "Black Earth" in 1916. Later students of this
controversy, with aid of more fossils, insoluble residues, and heavy minerals, have
confirmed conclusion of Weidman and writer. In 1933 Ulrich (in letter to G. O.
Raasch) stated he had abandoned his former contention. [On pp. 129—-130 Thwaites
said : Type section of Mendota was what is now known as Maple Bluff (Macbrides
Point in Irving's day). Irving correctly correlated Mendota with St. Lawrence
[restricted] and Lodi members of what is now called Trempealeau fm. Ulrich, on
basis of fossils collected by Alden, assumed that Mendota is much younger and
lies in narrow erosional trough extending NW. to Baraboo region.]

The U. S. Geol. Survey now considers Mendota dol. and Black Earth dol. as

synonyms. Mendota has long priority, and therefore BtacA Forth dot.
has been discarded.

Menefee formation. (In Mesaverde group.)

Upper Cretaceous: Southwestern Colorado and northwestern New Mexico.

A. J. Collier, 1919 (U. S. G. S. Bull. 691K). Menefee fm.—Middle fm. of Mesaverde
group in SW. Colo. Approx. 400 ft. thick. Consists of ss., sh., and coal beds.
Is "Middle Coal Group" of W. II. Holmes' subdivisions of Mesaverde group. Named
for Menefee Mtn [Montezuma Co., Colo.], in which coal in it is being actively
mined. Underlies Cliff House ss. and overlies Point Lookout ss.

J. B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134, p. 5). Menefee fm. consists of rocks
of fresh- and brackish-water origin with only a few marine beds.

I'Menevian.
A term used in some early repts as synonymous with Acadian (Middle
Cambrian). It is of British origin (Hicks and Salter, 1865).

Menifee sand.
A subsurface sand, of Dev. age, in eastern Ky.

tMeniscus limestone.

Nongeograpliic name applied by J. M. Safford to Is. of late Sil. (Cayugan)
age in Tenn., which was later named fSneedville Is. by Safford and Han-
cock Is. by A. Keith. Named for abundance of fossil sponge shaped like
the glass lens called meniscus.

tMenominee series.

A term applied in some early repts to the Huronian rocks of Menominee
dist., Mich. In many early repts on this dist, the upper Huronian rocks
were called "Upper Menominee series" and the middle and lower Huronian
rocks were called "Lower Menominee series."

Mentasta schist.

Paleozoic (pre-Devonian) : Southeastern Alaska (Upper Copper River
region).

W. C. Mendenhall, 1905 (U. S. G. S. P. P. 41, p. 26, in column of table credited to
"Schrader, geologic reconn, of headwater region of Copper and Tanana Rivers,
Alaska, Prof. Paper, in preparation"), showed Mentasto! schist opp. Pre-Pit. sedi-
ments. A. H. Brooks, 1911 (U. 8. G. 8. P. P. 45, table opp. p. 206) also referred
to Mentasta seMst of Schrader's rept in preparation, and placed it tentatively opp.
Party Paleozoic (Sit., Ord., Camb.). These are only recorded uses of Mentasta.
seMst. Schrader's rept referred to was not published, and his subsequent duties
called him to the States.

Menteth iimestone member (of Moscow shale).
Middle Devonian: West-central New York.

J. M. Ciark¢ and D. D. Luther, 1904 (N. Y. State Mus. Bull. 63, p. 22). Menteth Is.—
Compact layer, usually very pure, but in places quite argill. and nodular. Thick-
ness | ft. Is a well-defined bench mark in Moscow shales [of the Hamilton],
Lies 75 ft. above Tichenor Is. Very fossiliferous. Forms first falls in ravines at
Tichenor Point and Menteth Point, on Canandaigua Lake, Ontario Co.
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C. A. Hartnagel, 1912 (N. Y. State Mug. Hdb. 19, p. 68). Zs. L<eWWL—
Is a lentil in Moscow sh., 75 ft. above its base. Noted for fine replacement of
its fossils by silica.

G. A. Cooper, 1930 (Am. Jour. Sei., 5th, vol. 19, pp. 229-230). Za. is basal
bed of Moscow fm. as here redefined. It is a crinoidal Is. 1 ft. thick, and is here
included, with 8% ft. of overlying beds of alternating Ise. and shales, in .Z*oaZZaw(%
PowZ mewtb. of Moscow fm. It lies 55 ft. higher than true Tichenor Is. at
Canandaigua Lake, but traced westward it approximates stratigraphically the
Tichenor horizon. [See further explanation under PorZZtMMZ memb. and
Jfoseow sb*, memb.]

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 369, 394). Jfewteth, Za. is basal
bed of Moscow sh., and lies 50 to 75 ft. above Tichenor Is. in Ontario Co. In
Erie Co. it rests on Tichenor Is. through overlap, but thins out and disappears
before reaching the lake, according to Cooper, 1930.

The U. S. Geol. Survey treats Jfetiteth Zs. memfr as basal div. of Moscow sh.

Mentor formation.
Lower Cretaceous (Comanche series) : Central Kansas.

F. W. Cragin, 1895 (Am. Geol, vol. 16, p. 162). Mentor fnt.—Fossiliferous, varie-
gated, earthy mixtured, marine shales, with thin beds of brown ss. Thickness
50 to 60 ft. Formerly thought to belong to Dakota group, but now known to
belong to upper part of Comanche series. Whether they overlie all of Kiowa sh.,
or only lower part of it, or whether they merge southward into upper part of
Kiowa remains undet.

C. N. Gouid, 1901 (Kans. Acad. Sei. Trans., vol. 17, pp. 132-167). "Mentor beds"
of central Kans, same as Kiowa sh.

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3, p. 123). Age and
general character of so-called Mentor beds not satisfactorily determined.

I. Perrine, 1918 (A. A. P. G. Bull, vol. 2, p. 79). Type exposure of Mentor beds is on
E. side of Smoky Hill River about 3 mi. E. of Mentor. They outcrop in Saline,
McPherson, Ellsworth, Lincoln, Ottawa, and Clay Counties. Conformably overlie
Kiowa shales and underlie Dakota ss.

W. H. Twenhofel, 1918 (Kans. Acad. Sei. Trans., vol. 28, pp. 213-222). Comanehean
of central Kans, divided into (descending) : (1) Some beds that have been called
Dakota; (2) Mentor beds [restricted] ; (3) unfossiliferous beds, 65=+ft. thick, that
are quite probably nonmarine; and (4) Kiowa sh. In Mentor beds it is proposed
to include only the fossiliferous sss. and such associated beds as can be proven
to be marine. These beds total 10+ft. in thickness. Are variable locally. At
type loc. they consist of dark-brown friable fine-grained ss.; at Natural Corral
the rock is heavy-bedded brown ss., coarser-grained than at Mentor, and in places
carries many ferruginous concretions that are characteristic of Dakota.

W. H. Twenhofel, 1920 (Am. Jour. Sei., 4th, vol. 49, p. 291), correlated Mentor marine
ss. with middle part of Kiowa sh.

W. H. Twenhofel, 1924 (Kans. Geol. Surv. Bull. 9, pp. 31-32). It is here proposed
to include in Belvidere fm. all strata from top of Mentor horizon down to Permian,
and those above the Mentor in "Dakota." The Mentor beds drop out to N.
The Belvidere [in McPherson Co.] divided into (descending): Mentor memb.;
Marquette memb., 53 ft.; Windom memb., 3 ft.; Natural Corral memb., 30+£ft.
These memb. names are used only for convenience to designate occurrence of fossils
and strat, position; the divisions are shown in few natural exposures. [This
classification was followed by W. H. Twenhofel and A. C. Tester in 1926 (A. A.
P. G. Bull,, vol. 10, No. 6, pp. 553-561).]

Considered to be of Washita age, and to correspond to Kiowa sh. of southern
Kans.

Meramec group.

Mississippian : Mississippi Valiey region.

E. O. Ulrich, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). Meramec group
proposed to include (descending) St. Louis Is., Spergen Hill Is., and Warsaw fm.
Replaces broad usage of "St. Louis Is." and "St. Louis group." Overlain by Ste.
Genevieve Is., basal fm. of Chester group.

S. Weller, 1907 (Ill. Geol. Surv. Bull. 6), excluded Ste. Genevieve Is. from Chester
group, and subsequently continued to exclude it, but did not dehnitely place
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it in Meramec group until 1920 (Iil. Geol. Sur?. Bull. 41) and 1921 (Ky. Geol.
Surv., ser. 6, vol. 4), when he drew top of Meramec groap at base of his Shetler-
ville fm., or in midst of Ohara Is. memb. of Ste. Genevieve Is. of Ulrich, stating
that original Ste. Genevieve Is. of Shumard did not include Shetlerville fm. of
Weller, and that it does not belong to Chester group, as contended by Ulrich, but to
Meramec group.

For many years the U. S. Geol. Survey did not (because of divergent views

of geologists who had made a special study of the problem) definitely
assign Ste. Genevieve Is. to either Meramec group or Chester group. (See
under Ste. Gettepieve Is.) In May 1937, however, it was decided by the
Federal Survey to include this fm. in Meramec group (which is the defini-
tion for some time followed by Ill. Geol. Survey), and to recognize the
"Upper Ohara" of repts as a part of Renault fm., instead of the upper
div. of Ste. Genevieve Is. The Ill. Geol. Survey at present includes the
Warsaw in Osage group; the U. S. Geol. Survey has for many years in-
cluded it in Meramec group.

Named for Meramec Highlands and Meramec River, W. of St. Louis, Mo.

Meramecian.
A time term used by some geologists to cover the epoch during which the

Meramec group was deposited.

Merced formation.
Pliocene: Western California (San Francisco Bay region).

A. C. Lawson, 1893 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 1, pp. 142-151).

For convenience the Plio. rocks here referred to will be designated Merced series,
from Lake Merced, which lies in a structural or synclinal depression of the Plio.
terrane, to S. of the city. The base of the series is observable at Mussel Rock.
Basal bed is a stratum of partially carbonized forest material. Is a local or

. delta accumulation. Very fossiliferous. The delta gravels on the San Benito [on

p. 153 casually called Sua Befwto yrcuels] are direct equiv. of Merced series.

The Merced fm. (marine) in San Francisco region rests uncon. on Fran-

ciscan rocks or on an ancient alluvium of post-Franciscan and pre-Mereed
age. Is considered=nonmarine Orinda fm., which lies conformably on
Pinole tuff. In Santa Cruz region the Merced rests on Purisima fm. It is
considered older than Berkeley group. (See U. S. G. S. San Francisco
folio, No. 193.)

This fm. is now being assigned R* middle Plio. by Calif, geologists. (See

E. Dorf, Carnegie Inst. Wash. Pub. 412, p. 7, 1933.)

Mercer limestone. (In Pottsville formation.)
Pennsylvanian: Western Pennsylvania.

H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 474-477). Mercer Is., 2 ft. thick,

—

included near base of Tionesta group [=Mercer sh. memb. of present nomen-
clature],

. C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Mercer la. (Lower WarL-mtarr/ Is-.).—

Tolerably compact dark-bluish Is. filled with fossils. Thickness 8 to 12 in. Per-
sistent from Old Homewood furnace up the Beaver and Connoquenessing to
Wurtemburg [Lawrence Co.], where it is Lower Wartembwry Is. in Prof. Lesley's
Slippery Rock section, in Rept. J.

. C. White, 1879 (2d Pa. Geol. Surv. Rept. Q,). Rogers' name Mercer is. here

changed to Lower Mercer Is., which is same as "Lower Wurtemburg" Is. of
Lesley. The Upper Mercer is. (here introduced to replace Mahoning Is. of
Rogers) is same as Upper Wurtemburg Is. of Lesley. Named for Mercer, Pa. [See
quotation under Upper Mercer Is.]

B. L. Miller, 1925 (Pa. Geol. Surv., 4th ser., Bull. M,, pp. 280, 281, 332). [See

under Wartemburg le.]
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Mercer shale member (of Pottsville formation).

Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and
northern West Virginia.

J. P. Lesley, 1879 (2d Pa. Geol. Surv. Rept. ():. pp. xxi—xxxvi, 319-333). iifercer
group.—Middle part of Pottsville cgl. Underlies Tionesta (Homewood) ss. and
overlies Connoquenessing ss. [Corresponds to Mercer sir ntcmb. of PottsviHe fm.,
the name in general use for many years.]

H. M. Chance, 1880 (2d Pa. Geol. Surv. Rept. G4). Mercer coat group underlies
Homewood ss. and overlies Connoquenessing sss.

Mercer "formation."
Same as Mercer sh. memb.

Mercer "group."
See under .Mercer sit. mewb.

Mercer coal group.
See under Mercer g7t. wtemb.

Merchants amygdaloid.
Pre-Cambrian (Keweenawan): Northern Michigan.

Name long in use locally. Used by B. S. Butler in U. S. G. S. P. P. 144,
1929. Belongs in Central Mine group. Is younger than Mass amygdaloid
and older than Knowlton amygdaloid. The mineralized part is the
Merchants lode. Named for occurrence in old Merchants mine, Ontona-
gon Co.

Merchants How.
Includes Merchants amygdaloid and underlying trap.

Merchantville clay. (In Matawan group.)
Upper Cretaceous: New Jersey.

G. N. Knapp, as reported by R. D. Salisbury, 1899 (N. J. Geol. Surv. Ann. Rept.
State Geol. 1898, p. 35). MerohantviHe bed—Marly clay underlying Woodbury
bed and overlying Raritan fm. [original broad usage of Raritan, which included
Magothy fm. at top]. Basal bed of Clay Marl series [Matawan group].

H. B. Kiimmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 159). Mer-
chantviHe ctay.—Black marly clay, glauconitic and micaceous; weathers rusty
brown. Thickness 35 to 60 ft. Underlies Woodbury clay and overlies Raritan
clay series [upper part of which is now called Magothy fm.].

Basal fm. of Matawan group.
Named for fact Merchantville, Camden Co., rests on this fm.

Meredith granite.
Late Devonian (?): Eastern New Hampshire (Lake Winnipesaukee
region).

M. Billings, 1928 (Am. Acad. Arts and Sei. Proc., vol. 63, map, p. 83). Meredith
granite.—Porphyritic granite. One of most striking rocks in N. H. Inasmuch as
other porphyritic granites are present in State, it is proposed that this particular
type be designated Meredith granite, from typical exposures in Meredith Twp
[Belknap Co.]. Was called porphyritic gneiss by Hitchcock. Is closely related
to Chatham granite in chronology and mineralogy. Intrudes Montalbau schist
[of Billings],

M. Billings, 1935 (letter dated Aug. 27). Meredith granite is lithologically pre-
cisely like the porphyritic phases of Kinsman quartz monzonite, and there is no
doubt they should be correlated. This means the Meredith is detinitely younger
than Lower Dev. My guess is that it is late Dev.
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Meriden ash bed.
Meriden type.
Upper Triassic: Central Connecticut.

B. K. Emerson, 1897 (Geol. Soc. Am. Bull, vol. 8, pp. 66-67, 72-77). Meriden
"asb bed."—The bed at base of trap sheet W. of Lamentation Mtn, on Berlin
turnpike, 1 mi. N. of Meriden, Conn. Differs from Greenfield bed only in much
greater quantity of glass and in being only half as thick. Rests in places on
unbaked ss.

B. K. Emerson, 1905 (Geol. Soc. Am. Bull, vol. 16, pp. 91-130). Meriden type.—
Blending of mud and lava at base of Holyoke trap.

tMeridian series.

Nongeographic name introduced by H. D. Rogers in 1858 (Geol. Pa., vol. 1,
pp- 107, 137-138, 273+, and vol. 2, p. 755). Divided into Meridictw <s.
(OWsAawy ss. of A. V.), 150 ft. thick on Juniata River, underlain by
Meridian si., 170 ft. thick on Upper Juniata near Frankstown. The
latter rests on Pre-MeWdMwt Is. (Lower LeWerbcry Is. o/ A. F.).

tMeridian sandstone.
tMeridian slate.
See under series.

tMeridian formation.
tMeridian buhrstone.
Eocene (middle) : Southeastern Mississippi and southern Alabama.

W J McGee, 1891 (U. S. G. S. 12th Ann. Rept., pt. 1, pp. 413-415, 491+). The most
distinctive rock mass of Mississippi embayment. It is as characteristic and dis-
tinctive as Is., ss., sh., or marble; but by reason of its confinement to a com-
paratively restricted region it has never received the coordinate appellation it
deserves. Is typically displayed in vicinity of Meridian; from these exposures it
seems appropriate to designate the deposit Meridian /la.or, if the general though
unsatisfactory lithologic term be retained, Meridian bubrstone. Here it comprises
hard siliceous ledges, with intercalated beds of imperfectly indurated siliceous
clay or marl, the mass displaying moderately regular bedding; yet despite a
high degree of uniformity in composition and structure there is wide diversity in
texture, owing to variable degree of lithification. There is commonly a rude
nodulation or segregation of materials in plates and lenses, variously disposed in
attitude ; the nodules, plates, and lenses are generally hard, brittle, refractory
under the hammer, clinking sharply and breaking with conchoidal or splintery
fracture, while intervening mass is less perfectly lithified, and sometimes quite
friable. Sometimes nodules are an inch or less in diam., the plates and lenses
but hand specimens; again the harder aggregations measure feet or yards, the
nodules running into lenses which expand into ridges. Is middle Eocene. Underlies
calcareous Claiborne.

Replaced by Tallahatta fm., a later but better-established name. Pre-
occupied by Rogers' tMeridian series of Pa. See additional explanation

under tCAoetdw (wbrstoiie.
Named for development in vicinity of Meridian, Lauderdale Co., Miss.

Meridian sand member.

Eocene (middle) : Southeastern Mississippi.

E. N. Lowe, 1933 (Miss. Geol. Surv. Bull. 25). [On p. 1 Lowe states that Claiborne
group of Miss, includes Meridian- sand memb. and Tallahatta, Winona, Lisbon, and
Yegua (or "Cockfield") fms. On pp. 105-106 he gives sections around Meridian,
Miss., where he shows basal memb. of Tallahatta fm. to consist of 75 ft. of sand,
but he does not on those pp. use Meridian sand memb.]

Merigomish formation.
Carboniferous : Canada.

H. M. Ami, 1900 (Canadian Rec. Scl., vol. 8, pp. 162—163).
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Merkel dolomite member (of Clear Fork formation).
Permian : Central northern Texas.

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull,, vol. 1, pl., pp. 95, 96, 97). Mer&eE
do%—Dol. with clay parting 3 to 4 ft. thick. Is characteristically ripple marked
and weathers in thin plates like cross-bedded sss. Thickness of fm. 5 to 8 ft.
Top memb. of Clear Fork beds. Named for exposures just W. of Merkel [Taylor
Co.]. Traced across country to Abilene-Sweetwater section and to Double Mtn
section.

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, p. 49). MerM do%. is
highest dol. of Choza fm. of Clear Fork, lying 270 ft. below top of Choza.

J. W. Beede and W. P. Bentley, 1921 (Univ. Tex. Bull. 1850). Mer"eK is 20 ft.
thick in Coke Co.

J. W. Beede and D. D. Christner, 1926. [See 1926 entry under C%o#a /mJ

W. Kramer, 1934 (Jour. Geol., vol. 42, p. 193). Mer&e% top memb. of Clear Fork
fm. of north-central Tex., may be traced as a continuous ledge-maker from NW.
Taylor Co. northward for 50 mi. into NE. Stonewall Co. To N. of this continuous”
outcrop the horizon of the Merkel contains thin, apparently discontinuous dol.
beds having many ripple-marked surfaces, and can be identified by its position
a few ft. below San Angelo ss.

Some geologists spell this name but P. O. Guide spells the town
for which the dol. was named MeWceL

Merom sandstone.
Pennsylvanian: Southwestern Indiana and probably eastern Illinois.

J. Collett, 1871 (Ind. Geol. Surv. 2d Rept., p. 199). Merom ss.—Lower 10 to 25 ft.
massive ss., with ferruginous seams and veins (called Anvil Rock ss.) ; upper
20 to 25 ft., soft ss. Overlain by loess and drift; underlain by thin bed of calc,
cgl. succeeded below by Productal Is. Included in Coal Measures.

Probably=Inglefield ss., and possibly=in whole or in part Anvil Rock ss.
of western Ky.
Named for Merom, Sullivan Co., Ind.

fMerom group.
Pennsylvanian: Southwestern Indiana.

G. H. Ashley, 1902 (U. S. G. S. 22d Ann. Rept., pt. 3, pp. 273-277). Merom proap.—
Upper or barren measures, 400 ft. thick, overlying Wabash group.

Preoccupied. Includes Merom ss., Wabash fm., and Ingleheld ss.
Named for Merom, Sullivan Co.

Merriam limestone.
Pennsylvanian: Eastern Kansas.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 93, 97).
Members of Plattsburg Is. that are readily identified in many Kans, sections are,
in upward order: Merriam ia.; "middle," MicAorp (7ree& s/t-; and Rpriup
("upper"). [Derivation of names not stated. On p. 46 Merriam is. is described
as consisting of 2 to 5 ft. of gray to buff massive Is.]

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 71-73). Basal memb. of
Plattsburg Is., and perhaps most characteristic part of Plattsburg, is here termed
Merriam is. memb. In many places consists of 2 divisions, the lower a blocky,
even layer, less commonly cross-bedded Is., drab to light gray, generally weathering
white, often highly fossiliferous, up to 5 ft. thick, locally absent. The upper div.,
generally 1 ft. thick, is fine-grained dense gray massive blocky Is., in one layer,
seldom fossiliferous, but contains in upper part numerous irregularly disposed
hollow tubes. Underlies Hickory Creek sh. memb. Named for exposures at town
of Merriam, Johnson Co.

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

this name.
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Merrimac rhyolite.
Pre-Cambrian (pre-middle Huronian) : South-central Wisconsin (Baraboo
district).

J. T. Stark, 1932 (Jour. Geol., vol. 40, No. 2, pp. 120, 121, 130). Mermmao —
Flow rhyolite in Merrimac Twp, on S. Sank of syncline near Merrimac, sec. 32,
T. 11 N, R. 7 E. Assigned to pre-middle Huronian.

Merrimack quartzite.
Carboniferous (probably Pennsylvanian): Northeastern Massachusetts
(Merrimack River region).

C. H. Hitchcock, 1870 (2d Ann. Rept. Geol. and Min. N. H., geol. map and p. 34).
Merrimack grroizp—This name was informally applied by my father [where?]
to the mica schists, slates, and qtzites contained in valley of Merrimack River
in Mass. They skirt Exeter syenites in N. H., lying in troughs on the hanks
of an anticlinal. Probably belong to the earliest Sil. series. [This "group" was
in this rept mapped over a large area in SE. N. H., on both sides of Merrimack
River and near town of Merrimack.]

C. H. Hitchcock, 1871 (Official Topog. Atlas Mass.). Merrimac sckists belong to
Eozoic.

C. H. Hitchcock, 1873 (Proc. Boston Soc. Nat. Hist., vol. 15, pp. 304-309). Merri-
mack 6?roap.—A convenient term to represent the qtzites and fine-grained mica
schist following Merrimac River below Lowell, Mass.

C. H. Hitchcock, 1873 (Geol. Surv. N. H. Rept. 1872, p. 14). The Merrimack “rroap
seems to be distinct from the mica schist, though the two have heretofore been
confounded.

C. II. Hitchcock, 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 545). Merrimack
“yroap.—Micaceous qtzite not yet separated from Rockingham schist group. The
occurrence in it of large beds of soapstone suggests Huronian age. It abounds
in beds of coarse indigenous granite, which predominate in certain parts of
Strafford Co., N. H.

C. H. Hitchcock, 1877 (Geol. N. H. pt. 2, pp. 588-591, 621, and btw. pp. 658 and
675). Merrimack “roap.—Ferruginous and mica schists and micaceous qtzite,
varying to argill. schist; includes a little clay si. Occupies principal area btw.
Exeter and Newburyport ranges of sienite, as well as that btw. the 2 great
gneiss areas of Pelham and Andover, Mass. This is typical area of this group,
from which the name was derived. Thickness 4,300 ft. Older than Rockingham

C. H. Hitchcock, 1879 (Macfarlane's Geol. Ry. Guide, pp. 56-59), assigned his
Merrimac gtaite aad sckist of N. H. to Huronian, and gave thickness of 4,300 ft.
W. O. Crosby, 1880 (Boston Soc. Nat. Hist. Occ. Papers No. 3). "Merrimac

sckisfs" of Hitchcock's 1871 atlas of Mass, belong to Montalban system.

C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.). Merrimac sckists.—
Phyllites, mica schists, and qtzites, of Miss. age. Probably younger than sub-
alkaline rocks, although separated from them by faults. Intruded by Andover
granite.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, p. 58, correlation table, map). The
rocks of that part of Merrimack trough that lies btw. Lowell and Mass.-N. H.
line are fairly homogeneous, and for present it seems best to map and describe
them under one fm. name—Merrimack #t#ite. The fm. was named by C. H. Hitch-
cock (Geol. N. II., vol. 2, p. 621, 1877) from Merrimack River, along which it
causes the falls at both Lowell and Lawrence, Mass. It is typically shown in
gorge of the river below Pawtucket Falls at Lowell, [etc.]. Consists chiefly of
thin-bedded qtzite or quartz schist, as a rule somewhat actinolitic, generally gray
or greenish gray, but at many places made chocolate-colored by red biotite,
which is disseminated in it in small amount, and at other places stained rusty
brown by oxidation of pyrite. At many places there are thin intercalated beds
of si. or slaty quartz schist, and at others thin lenses and roundish nodules of
greenish calc, or epidotic rock, exactly as in Oakdale qtzite of Worcester trough,
to which it is probably equivalent. [Mapped by Emerson up to N. H. line over
a broad area in NE. Mass. ; but F. J. Katz (U. S. G. S. P. P. 108-1, 1917) adopted
local names for equiv. rocks a little farther N. in SE. N. H. and SW, Me. He
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stated that -Merrimack spates of Hitchcock Ot y. H. included Eliot si. and Kittery
qtzite (both of Penn. (?) age), some unnamed pre-Carbf. (Algonkian?) slates,
schists, and qtzites, and Berwick gneiss of Katz's classiOcation. At present the
name Mcrtimac/: qtzite is not used by U. 8. Geol. Survey in N. H. D. White con-
sidered the fm. to be "probably Pennsylvanian."]

E. E. Fairbanks, 1927 (Boston Soc. Nat. Hist. vol. 38, No. 8, p. 405). Merrimack
qtaite near Lowell, Mass., consists of well-bedded grayish to greenish qtzites
containing interbedded phyllite members. Is probably Camb.

Merrimack group.
See under At

Merriman limestone member (of Graford formation).
Pennsylvanian: Central northern Texas (Brazos River region).

F. Reeves, 1922 (U. S. G. S. Bull. 736E, p. 120). Merriment U. memb. of Brad fm.
Fine-textured yellow Is., very hard, usually weathering into rectangular blocks.
Thickness 4+ ft. Lies 84+ ft. below Ranger Is. memb. and 67 ft. above Adams
Branch Is. (top memb. of underlying Graford fm.). Crops out near Merriman
Church, 8. of Ranger, Eastland Co.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 104, 111), extended Graford fm.
up to top of Merriman Is., and restricted Brad fm. to Placid sh. memb. and
Ranger Is. member. He also applied the name Merriman is. to the Iss. formerly
called Clear Creel: la. (preoccupied) ; but the Merriman Is. of Reeves corresponds
to only the upper of the 2 Iss. that were included in Clear Creek Is. of Drake and
of Plummer and Moore. (See Wallace Lee and C. 0. Nickell, Univ. Tex. Bull,
soon to be published.)

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501), divided Brad fm.
of McCulloch Co., Colorado River region, into 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.

The U. S. Geol. Survey still uses Merriman Is. as defined by Reeves, that
is, for a bed in Brazos River region which lies in lower part of
Winchell memb. of Lee, Nickell, et al., which is top memb. of Graford fm.
as redefined by Sellards and later delimited by Wallace Lee and C. O.
Nickell, in publication cited above.

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534, p. 24), showed
Merriman Is. of Brazos River Valley as older than Clear Creek Is. of Colorado
River Valley, and included Merriman Is. and some older rocks in Brad fm.
On pp. 47—48 they define Merriman as top memb. of Graford fm. in Palo Pinto Co. ;
as consisting of 20 to 75 ft. of gray, massive, jointed, resistant, fossiliferous Is.
("previously mapped by Plummer and Moore as Adams Branch Is.") ; and as
resting on Wolf Mtn sh. memb. of the Graford. On p. 50 they state that

Merriman Is. varies in thickness from 175 ft. or more at Possum Kingdom Bend
on the Brazos to 20 ft. or less on Keeehi Creek near N. bdy of Palo Pinto Co.

Merritt sand.

Pleistocene: Western California (San Francisco region).

A. C. Lawson, 1914 (U. 8. G. S. San Francisco folio, No. 193). Merritt sand.
Marine sand, 30 ft. thick, uncon. overlying San Antonio fm. and uncon. underlying
Temescal fm. Forms the sand underlying cities of Oakland and Alameda.
Named for occurrence on Lake Merritt, in city of Oakland. Thickness 44 ft.

Mervine sand.
A subsurface sand, of Penn, age, in central northern Okla. In Mervine
pool, Kay Co., it is 25 ft. thick, lies at depth of 1,000 ft., the Hoover sand
lying at 1,250 ft. Is said to be same as Newkirk sand.

Mesa sandstones.
Cretaceous: Mexico (Baja California).
W. M. Gabb, 1867 (Calif. Acad. Sei. Proc., 2d ser., vol. 1, p. 175). [Assigned to Ctet.,
but C. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 206), assigned
Mesa as., divided into 3 members, to late Plio.]
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Mesa formation.

A term applied by W. P. Blake, 1899 (Rept. Governor Ariz. to Secy Interior
of U. S, p. 143) to deposits of wash, gravel, and sand, derived from
breaking down of granite and gneissic rocks and forming the mesa upon
which Univ, of Ariz. at Tucson is located.

Mesa basalt.
Tertiary (late) : Northwestern Nevada.

J. C. Merriam, 1910 (Univ. Calif. Pub., Bull. Dept. Geol.,, vol. 6, No. 2, pp. 21-53).
Mesa basalt.—Widely spread over region of Virgin Valley and Thousand Creek.
Consists of several fairly distinct layers. Thickness 25 ft. Appears to be last fm.
laid down before present valley was excavated. So far as known not distinctly
uncon. with underlying Virgin Valley beds.

tMesabi moraine.
Pleistocene (Wisconsin stage) : Northern Minnesota.

W. Upham, 1894 (Minn. Geol. and Nat. Hist. Surv. 22d Ann. Rept., pl. 1, p. 50).
Forms a hilly belt along Mesabi range.

This name is no longer used, because detailed mapping by F. Leverett has
shown that the morainal belt in region described follows a different course
from that indicated by Upham.

(Mesabi gabbro.
A name applied by N. H. Winchell (Am. Geol., vol. 16, p. 333,1895) to Duluth
gabbro in Mesabi dist., NE. Minn.

tMesabi series.
Pre-Cambrian (Huronian) : Northeastern Minnesota (Mesabi district).

C. R. Van Mise and C. K. Leith, 1901 (U. S. G. S. 21st Ann. Rept., pt. 3, pp. 351-
361). Upper J/Mrowmn (Jfe.sa6V .serica)—Includes, in Mesabi dist.,, Virginia si.,
Biwabik fm., and Pokegama fm. (descending).

C. K. Leith, 1933 (16th Int. Geol. Cong. Guidebook 27, p. 9), assigned Biwabik and
Pokegama fms. to middle Huronian.

Mesa Negra beds.
See Wefzra

Mesaverde group (also formation).
Upper Cretaceous (of Montana age) : Western Colorado, northwestern New
Mexico, eastern Utah, southern, central and northern Wyoming.

W. H. Holmes, 1877 (U. S. Geol. and Geog. Surv. Terr. 9th Ann. Rept., for 1875,
pp. 245, 248, pl. 35). Jfes# Verde “roMp.—Divided into (descending) : (1) Upper
escarpment ss. or group, consisting of 190 ft. of massive ss.; (2) middle coal group,
consisting of 800 to 900 ft. of ss., sh., marl, and lignite; (3) lower escarpment ss.
or group, consisting of 120 ft. of massive ss. Underlies Sand Shale group [later
named Lewis sh.] and overlies Colorado dark shales and Is. [later named Mancos sh.],
which are 1,200 to 1,500 ft. thick in valley of Rio San Juan, SW. Colo, and NW.
N. Mex.

W. Cross and A. C. Spencer, 1899 (U. S. G. S. La Plata folio, No. 60). Jfescwerde fm.
is a succession of alternating sss. and shales, with occasional marls or thin Iss.
and a number of coal seams, some of which are of excellent quality. Max. thickness
in La Plata quad. 1,000 ft. It overlies Mancos sh. and underlies Lewis sh. Its
fossils have been identified by T. W. Stanton as of Pierre age.

N. M. Fenneman and H. S. Gale, 1906 (U. S. G. S. Bull. 297). The beds in Yampa
coal field of NW. Colo, herein designated Afescwerdc fm. are apparently analogous
in character of constituent members, in position btw. two great clay-sh. groups,
and in contained fossils, to typical Mesaverde fm. of SW. Colo. In Yampa field,
however, they attain thickness of 2,500 to 3,500 ft., while in SW. Colo, their max.
development is 1,000+ ft. In Yampa field they consist of ss., sh., and coal beds,
the sss. and coals occurring in groups. They grade, through rapid transition, into
overlying sh. here identified as Lewis sh., and rest on dark sh. here identified as

151627°—38-----8
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Mancos sh. The fm. is of Pierre and Fox Hills age, the fauna of the shales
resembling Pierre fauna, the fauna of the sss. being more like Fox Hills fauna.

Subsequently the Mesaverde fm. was identified and mapped across central
Wyo.

A. J. Collier, 1919 (U. S. G. S. Bull. 691, p. 296), replaced Holmes' descriptive
terms in SW. Colo, with following geographic names (descending) Cliff
House ss., Menefee fm., and Point Lookout ss., derived from localities on
or near Mesa Verde, SW. Colo. According to J. B. Reeside, Jr. (1924,
below), the Cliff House and Point Lookout sss. are both of marine origin ;
the Menefee fm. is of fresh-water and brackish water origin, but contains
a few marine beds.

B. Reeside, Jr., 1924 (U. S. G. S. P. P. 134). The 3 fms. into which Holmes and
Collier divided Jfescwerdie grroMp in SW. Colo, are not distinguished at many locali-
ties, but the name Mesaverde as a designation for a coal-bearing series in upper
part of Upper Cret. has been very widely used—as far away from type region as
northern Wyo. The Mesaverde of SW. Colo, grades into marine Mancos sh. below
and into marine Lewis sh. above, and the boundaries are arbitrarily fixed. Writer
believes Mesaverde group on the San Juan represents time interval of part of
Mancos sh., the Mesaverde group, and much of Lewis sh. of Animas River section.
To S. of San Juan River, where Lewis sh. becomes much thinner even than on San
Juan River, the top of Cliff House ss. may represent practically same time of deposi-
tion as very top of Lewis sh. along N. side of San Juan Basin. It seems very
probable Point Lookout ss. and Cliff House ss. are really aggregates of successively
overlapping beds which as a whole, with reference to a given chronologic plane,
change their positions in strat, column from place to place. The Point Lookout ss.
in its northern exposures is younger than in its southern exposures ; the Cliff House
ss. in its northern exposures is older than in its southern exposures. Writer has
not noted any locality where such an overlap and passage from one lithologic phase
to another is observable, but exposures are in general inadequate. That such a
phenomenon can be shown in other and more favorable regions is well known, and
it is almost certain something of the sort occurs here. In some areas in SW. Colo,
top of Mesaverde may include beds as young as Fruitland and Kirtland fms. of San
Juan Basin. The relations of Mesaverde group of SW. Colo, to beds similarly
named in northern Colo., Utah, and Wyo. are not at all clear. In some parts of
Wyo. the base of Montana group is definitely known and general relations of
Mesaverde group of those regions to typical Mesaverde can be deduced, but not
enough is yet known to make detailed comparisons possible. At some places there
are no marine beds above basal part of Mesaverde, and most of Mesaverde and the
later beds are fresh-water deposits. It is quite likely that the Mesaverde at some
of these localities is really nearer to Fruitland and Kirtland fms. in age than to
typical Mesaverde. The typical Mesaverde is wholly of Pierre age.

b

The Mesaverde group of Axial, Monument Butte, and Meeker quads, of NW.
Colo, has been divided into Williams Fork fm. above and Iles fm. below;
in Yampa coal held into (descending) Holderness fm., Twentymile ss.,
Mount Harris fm., Trout Creek ss., Milner fm., and Haybro fm. The
Mesaverde group of Baxter Basin, Sweetwater Co., SW. Wyo., has been
divided into (descending) Almond fm., Ericson ss., Rock Springs fm.,
and Blair fm. In Wasatch Plateau, Utah, it has been divided into
(descending) Price River fm., Blackhawk fm., and Star Point ss.

Mescal limestone. (Of Apache group.)
Pre-Cambrian : Central Arizona.

F. L. Ransome, 1915 (Wash. Acad. Sei. Jour., vol, 5, pp. 380-385). Jfescal Is.
Cherty thin beds of varied color, generally gray or white, but some yellow, buff,
and rusty brown beds. Most of Is. is mag., and some of it is dol. Thickness 225 ft-
Rests conformably on Dripping Spring qtzite. Is separated from overlying Troy
qtzite by 75 to 100 ft. of vesicular basalt, which is apparently coextensive with it,
and is not separated from it on the map.

Named for exposures in Mescal Range, Ray quad.
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Mescalero Sands.
According to N. H. Darton "Mescalero Sands" is a geographic name applied
to a large area in SE. N. Mex. that is covered with dune sands. The
Mescalero Valley runs through the area.

W. G. Blanchard, Jr., and M. J. Davis, 1929 (A. A. P. G. Bull,, vol. 13, pp. 987-988).

Meshik formation.

Miocene or Oligocéne: Southwestern Alaska (Alaska Peninsula).

R. S. Knappen, 1929 (U. S. G. S. Bull. 797, pp. 198-201, map). MesMh fm.—Inter-
bedded purple and green andesitic aggl., varicolored volcanic ash, and bentonitic
clay (biack, brown, and yellow), and black soil, all poorly stratified, and of fluviatile
and eolian origin; some andesite flows. In general is finer grained in lower part,
becoming much coarser above, until it consists entirely of coarse volcanic material
and includes numerous lava flows. Typically developed along sides of valley of
Meshik River and Meshik Lake. Thickness probably 2,000 to 4,000 ft. Rests on
Eo. wherever base is exposed. No evidence of erosion preceding the fm. In absence
of fossii evidence the Meshik is referred to Mio. or Oiig.

tMesnard formation.
Pre-Cambrian (Huronian) : Northwestern Michigan (Marquette district).
M. E. Wadsworth, 1893 (Mich. Geol. Surv. Rept. 1891 and 1892, pp. 63—66). Mesn-drd
fm.—Qtzite, argillites, and dol. Uncon. underlies Holyoke fm. and is believed to
uncon. overlie Republic fin., but may prove to be same as Republic fm. Named for
exposures at Mount Mesnard. [As defined is a broader unit than Mesnard qtzite
of established usage.]
Mesnard quartzite.
Pre-Cambrian (lower Huronian) : Northwestern Michigan (Marquette
district).
C. R. Van Hise and W. 8. Bayley, 1895 (U. 8. G. S. 15th Ann. Rept., pp. 517+).
Mesnard qtaMe.—Chiefly qtzite, but includes cgis., graywackes, and graywacke
slates, with all gradations; cgl. at base. Thickness 150 to 670 ft. Grades into

overlying Kona dol. Rests uncon. on Basement Complex. Composes larger part
of mass of Mount Mesnard, 8. of Marquette.

tMesnard epidote.

Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane and A. E. Seaman, 1907 (Jour. Geol, vol. 15, p. 680). At top [of Central
Mine group] is "Mesnard epidote," and just beneath it the heaviest How, over 1,000 ft.
thick at times, known as the Greenstone.

Basal fm. of Ashbed group, according to present classification, the Green-
stone now being treated as top fm. of Central Mine group. Is same as
tSt. Mary's epidote.

Named for fact it occurs in old Mesnard mine, Houghton Co.

Meson beds.
Oligocene : Mexico.

E. T. Dumble, 1918 (Calif. Acad. Sei. Proc., 4th ser., vol. 8, p. 147).

Mesozoic era.
A major time term, meaning middle life, based on the life (zoic) contents
of the rocks. It includes the Cretaceous, Jurassic, and Triassic periods.
For definition see U. S. G. S. Bull. 769, 1925, pp. 9-10.

Messines formation.
Devonian : British Columbia.
C. D. Waicott, 1924 (Smithsonian Mise. Coll., vol. 75, p. 50).
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tMetamynodon sandstone.

A paleontologie name that has been applied by paleontologists to basal sss.
of Brule clay (Olig.) in S. Dak. The U. S. Geol. Survey does not apply
paleontologie names to lithologic units, and would use "Metumynodon-
bearing sss." or "Metamywodoa, zone."

Metapan formation :
Lower Cretaceous: Guatemala, Honduras, and Salvador.

C. Schuchert, 1935 (Hist. geol. of Antiilean-Caribbean region, pp. 337, 355, 359).

Metchosin volcanics.
Eocene: British Columbia.
C. H. Clapp, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 89). [In his early

repts Clapp assigned these rocks to Jurassic (?) and to Jurassic. Since 1913,
however, Clapp and others have assigned them to Eo.J

Meteor granodiorite.
Jurassic (?): Northeastern Washington.
C. E. Weaver, 1913 (Wash. Geol. Surv. Bull. 16, pp. 20-30). Meteor prtmtodiorife.—
Very variable in appearance; in many cases a distinctly plutonic rock passing
into a porphyritic condition. Jurassic (?)- Named for Meteor, Ferry Co.

Methow physiographic stage.
Pliocene: Central Washington (Cascade Range).
B. Wiliis, 1903 (U. S. G. S. P. P. 19, p. 70). Pre-Giacial, Pliocene. Characteristic

feature, the Methow plain. Type loc. of the stage, generally throughout the
broad mtn dist, and specifically in Yakima Valley.

Mettawee slate.
Lower Cambrian: Eastern New York (Washington County) and south-

western Vermont (Rutland County).

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 67-70). Meftctoee si.—Gray-
ish green, purple, or mixed green and purple, alternating with beds of calc,
qtzite up to 5 ft. and Is. breccia up to 40 ft. Is the Cambric roohng slate of
[T. N.] Dale. Extends typically from Pawiet, Vt., and Granville, N. Y., to Fair-
haven, Vt. Named for Mettawee River, which drains the region [rising in
Pawiet quad., in SW. part of Rutland Co., Vt., and Sowing NW. into N. Y.J.
Underlies Eddy Hiil grit and overlies Bomoseen grit—ail Lower Camb.

Mexia member (of Wills Point formation).

Eocene: Northeastern Texas.

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 530, 535, 559, 562). Meoda menrb.—
Dark, thinly laminated or compact fossiliferous clays, 50 to 75 ft. thick, of a
fairly deep-water marine facies, with a thin giauconitic sand layer (VeuericardRt
buWa zone) at base. [On p. 535 thickness of Mexia memb. is given as 215 ft.]
Is lower memb. of Wilis Point fm. Rests on Kincaid fm. and underlies Wortham
aragonite lentii. Type loc. is clay pit at the brickyard in W. edge of Mexia,
Limestone Co.

The U. S. Geol. Survey includes in Kerens memb. the 8 to 10-inch bed
called Worthum. uruyottife lentil by Plummer. The Mexia as thus
defined is overlain by Kerens memb.

Mexican sandstone.
Lower Cretaceous: Southeastern Arizona.

C. [R.] Keyes, 1935 (Pan-Am. Geol., vol. 64, No. 2, pp. 129. 138, 139). Meadcan ss.—
Medial ss. of Cinturan section (Cintura fm. of Ransome) in SE. Ariz. Underlies
Dixie sh. and overlies Forrest sh. Thickness fully 500 ft. Named for Mexican
gulch, E. of Bisbee. Was formerly thought to be W. extension of Muleros ss. of
El Paso section, but of this there is now considerable doubt.
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Mexico sandstone member.
Middle Devonian (Marcellus) : Central Pennsylvania (Juniata County).

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, Proc. Pal. Soc. Feb. 28, pp. 202-203).
Afezico ss. wewd).—Fine ss., light gray to whitish, platy; bedded surfaces weather
brown. Underlies Mahanoy black-sh. memb. and overlies Turkey Ridge ss. memb.,
all belonging to Marcellus fm. Usually barren. Well exposed in hill E. of Mexico,
Juniata Co., also at Blue Springs, SW. of Mexico. Max. thickness 275 ft., in
McCoysville section. Thins out in W. part of Juniata Co. Is 100 ft. thick to E.,
through Dalmatia, then disappears.

Meyer oil zone.

Name applied to the lower oil horizons (consisting of 850 or 860 ft. of
Tert, brown sh. and sandy brown sh.) in Santa Fe Springs held, Los
Angeles Co., Calif. Contains three distinct oil horizons. Is capped by
Beil oil zone.

Meyersdale red shale. (In Conemaugh formation.)
Pennsylvanian: Western Maryland (Allegany and Garrett Counties) and
northern West Virginia ; also Somerset County, southern Pennsylvania.

C. K. Swartz, W. A. Price, and II. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30, p.
574). Meyersdale red sA—Underlies Thomas coal and overlies Buffalo ss.; all
included in Conemaugh fm.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pp. 59, 98, pl. 6), shows Meyersdale red Sed
as everywhere lying a short distance below Lower Bakerstown (Thomas) coal, and
in some places resting on Buffalo ss. and in other places included in Buffalo ss.
On p. 59 he states that it is deep red, soft, breaks in small fragments, and may
form 2 benches, one above and one below Meyersdale Is. On p. 98: "The Meyers-
dale red beds occur at horizon of upper part of Buffalo ss., which they replace
locally." Are hnely exhibited in cut of Western Maryland Ry E. of Meyersdale, Pa.

Meyersdale limestone. (In Conemaugh formation.)
Pennsylvanian: Western Maryland.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pp. 59, 95, 110). Meyersdale Is.—Thin
impure marine Is., associated with Meyersdale red sh. in Lower Youghiogheny
Basin. It may lie above, below, or within Meyersdale red sh. Thickness 1 ft.
[In strat, chart, pl. 6, he calls the Is. in midst of Meyersdale red sh. in Lower
Youghiogheny Basin the Pitte CreeA Is. aad fawma, and does not show any
Meyersdale Is.]

Miami oolite.
Pleistocene: Southern Florida.

S. Sanford, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p. 50 and pp. 209, 211-
214). Miami oolite—Soft white oolitic In., containing streaks or thin irregular
layers of calcite separating less crystalline streaks. Breaks with irregular frac-
ture. At Miami it is plainly stratihed and cross bedded. Thickness probably 12 to
50 ft. Is of marine origin. Is perhaps younger than Palm Beach Is. and is
younger than lower part of Key Largo Is. All exposures of oolitic Is. on mainland
of SE. Fla. are included under designation Miami oolite.

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Miami oolite as
here defined includes all oolitic Is. of southern Fla., including that on the keys.
It includes the "Key West" ooiite and part of "Lostmans River Is.," the rest of
the latter being a part of Caloosahatchee marl. The only difference btw. Miami
oolite and "Key West" oolite is that the Miami contains a little more sand than
the "Key West."

(-Michigamme jasper.
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Menominee dis-
trict).

H. L. Smyth, 1894 (Am. Jour. Sei., 3d, vol. 47, pp. 219-223). MicMyomme jasper.—
Greatly altered ferruginous rock apparently carrying fragmental quartz grains.
Top memb. of Lower Menominee of Menominee dist. Overlies principal iron fm.
[Negaunee fm.? or Traders memb.?], which consists of red, black, and green slates.
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H. L. Smyth, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, p. 137). The Groveland fm.
was originally named by me Micldpamme jasper. The name Michigamme was sub-
sequently used for one of the Upper Marquette fms. in prei. rept. on Marquette dist.
(15th Ann. Rept. U. S. G. S.), distributed in 1896. 1 now abandon the old name,
although it is entitled to stand by rules of priority, in order to avoid confusion
which would necessarily arise from its retention. It outcrops in vicinity of Michi-
gamme Mtn, in see. 33, T. 44 N, R. 31 W.. and sec. 3, T. 43 N,, R. 31 W.

Michigamme state.
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Upper Penin-

sula) and northeastern Wisconsin (Florence district).

C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept., p. 598). AHcM-
pamme /ar.—SI. and mica schist, 1,000 to 2,000 ft. thick. Top fm. of Upper Mar-
quette series in Marquette dist. Overlies Ishpeming fm. [Ishpeming fm. was later
divided into Bijiki schist above and Goodrich qtzite below and was discarded.]

C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52), treated the Vulcan rocks
of Crystal Falls dist, as a memb. of Michigamme si., and Bijiki schist of Swanzy
dist, as a memb. of the Michigamme.

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. 8. G. 8. P. P. 184), showed Michi-
gamme si. as overlying Clarksburg volcanics in Marquette dist, and overlying
Quinnesec greenstone in Menominee dist. ; called the included iron-fm. the RijiM
Troa-fm. in Marquette dist, and Irow Riner Irow-fm. memh. in Iron River,
Florence, and Crystal Falls dists. ; transferred Vulcan iron-fm. to middle Huronian ;
and placed Goodrich qtzite as older than Greenwood iron-fm., which underlies
Clarksburg volcanics, according to present interpretation.

Named for exposures ou islands of Lake Michigamme, Marquette dist.

Michigan formation.

Mississippian: Michigan (Southern Peninsula).

W. H. Taylor, chairman, 1839 (Mich. Geol. Surv. Rept. State Geol. in re improvement
of State salt springs, Mich. Leg. H. R. Doc. 2, p. 3). AficAipan salt proup, "so
called by Prof. Winchell, see rept of last geological survey by Prof. A. Winchell."
[Where?]

A. Winchell, 1861 (Mich. Geol. Surv. Ist Bien. Rept. Prog., pp. 91, 139). IficMpan.
salt proap.—Consists of (descending) : (1) Carbonaceous and argill. sh., gypseous
and pyritous marls; (2) shales, marl, mag. and siliceous Iss., and thick beds of
gyp.; (3) saliferous shales and alternating Iss. Thickness 184 ft. Underlies the
Carbf. Is. [Bayport Is.] and overlies Napoleon group, which may properly consti-
tute upper part of Marshall group.

A. C. Lane, 1895 (Mich. Geol. Surv. vol. 5, pt. 2, pp. 1-31). Lower part of Grand
Rapids group was called AfieMpart salt yroap by Winchell.

A. C. Lane, 1900 (Mich. Geol. Surv. vol. 7, pt. 2, btw. pp. | and 30). MicMyaw
series.—Consists of (descending) : (1) Light-gray sh. with gyp. and pyrite, salty
bluish shales, argill. hydraulic Iss.; (2) blue to black micaceous shales; (3) Is. at
Oak Point. Thickness 232 ft. Underlies Bayport Is. and overlies Napoleon ss. or
Upper Marshall.

Michigan conglomerate.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Name in locai use many years. According to B. S. Butler the cgl. may be
same as Kearsarge cgl. of Central Mine group, or may be same as Bohe-
mia cgl. (No. 8), top fm. of Bohemian Range group. Named for occur-
rence in old Michigan mine, in Ontonagon Co.

fMichigan period.

Term proposed by M. E. Wadsworth (Mich. Geol. Surv. Rept. 1891 and
1892, pp. 63-66, 1893) to cover Negaunee [middle Huronian] and fHoiyoke
[upper Huronian] fms. of the Huronian of Mich.

Michigan "salt group."
Same as MicMyatt fm., which does not contain salt.

Michigan "series."
See jRicTM(7<M. fm.
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Miehipicoten schists.
Age (?) : Ontario.
J. M. Beil, 1905 (Ont. Bur, Mines Kept. 1905, vol. 14, pt. 1, p. 300).

Mictaw series.

Middle and Upper Ordovician: Quebec (Gaspé Peninsula).

W. A. Parks, 1931 (Geol. Soe. Am. Bull, vol. 42, p. 788). Mietaw, Ordovician,
Quebec.

8. A. Northrop, 1932 (Geol. Soc. Am. Bull, vol. 43, No. 1, pp. 270-271). The
newly named Mictaw series, of black shales and tuffaceous graywackes, the
age of which has been for first time determined to be late Trenton-early Eden,
overlies Maquereau series (probably earliest Ord.) and uncon. underlies Chaleur
series (middle Sil.).

tMiddendorf formation.

Upper Cretaceous: Coastal Plain of South Carolina and of Georgia east of
Flint River.

E. Sloan, 1904 (S. C. Geol. Surv., ser. 4, Bull. 1, pp. 68, 72, 75-81). Middendorf—
white sands (25 ft.), bed of dense white and drab kaolin with waxy luster (fos-
siliferous),—harsh sands; varicolored cross-bedded fine-grained sands; thin seams
of colored clay interlaminated with sands; gravel. Uneon. overlies Hamburg beds.
Thickness at Aiken, S. C., 93 ft. [Detailed section given.]

E. Sloan, 1907 (Summary of mineral resources of S. C-, pp. 12, 13, 14). Middendorf
clai/g, etc., underlie Black Creek sh. and overlie Upper Hamburg clays. Consist
of white sands (25 ft.), bed of dense white and drab kaolin with waxy luster
(fossiliferous) ; harsh sands, varicolored cross-bedded fine-grained sands; thin
seams of colored clay interlaminated with sands; gravel. The Lower Hamburg
and Upper Hamburg and the Middendorf phases comprise sands, clays, and
arkose which are exposed in upper three-fourths of Aiken Co., S. C., in greater
part of Lexington Co., in lower part of Richland Co., in body of Kershaw Co.,
in lower part of Lancaster Co., and in northerly part of Chesterfield Co., 8. C.

Later, for several years the tMiddendorf deposits (100 to 200 ft. thick)
were included in Black Creek fm., as its basal memb., under the name
Ml'ddcadorf w/ro.se memb. (See additional explanation under Blwb
Cree7r fm.) Still later they were treated as a distinct fm. uncon. below
Black Creek fm. and uneon. above the crystalline rocks, the Hamburg
clays of western S. C. having been found to be same as Middendorf
deposits of eastern S. C. Still later the Middendorf and Hamburg deposits
were proved to be same as Tuscaloosa fm., and both AUddcpdorf and
.Humbwy were abandoned. (See C. W. Cooke, U. S. G. S. Bull. 867,
1936. Cooke considers it possible that further work in S. C. and N. C.
may result in differentiating some older deposits from those now called
Tuscaloosa fm. in those States.)

Named for exposures near Middendorf, Chesterfield Co., S. C.

(Middle Barren Measures.
A term applied in some early repts to Conemaugli fm. exclusive of Mahoning

ss. memb.

Middleboro clay.
Middleboro moraine.

Pleistocene: Southeastern Massachusetts (Plymouth County).

J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, p. 985). Middleboro
mtorame.—A tolerably well-defined moraine on E. side of town of Middleboro
[Plymouth Co.]. The brick clays worked In 1895 about 1% mi. NE. of
Middleboro are clearly the outwash from the ice sheet at time the moraine was
deposited. [Middleboro clays is used in heading.]

Middleborough member.

Carboniferous : Nova Scotia.

W. A. Bell, 1926 (Canada Geol. Surv. Summ. Rept. 1924, pt. C, p. 159).
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Middle Bridge formation.
Carboniferous (Pennsylvanian?): Nova Scotia (Cape Breton Island).

P. D. Trask and K. F. Mather, 1927 (Wash. Acad. Sei. Jour., vol. 17, p. 323).

Middleburg limestone. (In Council Grove group.)
Permian: Eastern Kansas and southeastern Nebraska.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., pp. 20, 25).
Middiebarp la—New name for middle part of Easly Creek sh. of Condra, 1927.
Thickness btw. 4 and 9 ft., increasing southward to vicinity of Hooser and Dexter,
Kans. Type loc. on Easly Creek, 1% mi. S. of Middleburg School, in E.% of sec.
36, T. 1 N, R. 13 E.,, in SW. part of Richardson Co., Nebr., where it consists
of (descending) : (1) Gray Is., massive, granular, dense, weathers bufE-gray, 1'4";
(2) Is., variegated light to dark gray, massive, tough, with many small dark-
colored high-spired gastropods, 1'6"; (3) olive sh., 6" to 1 ft.; (4) Is., dark
gray, blocky, dense, 2" to 3". Underlies Easly Creek sh. restricted and overlies
Hooser sh.

G. E. Condra, 1935. (See under Ruder Is.)

Middlebury moraine.
Pleistocene (Wisconsin stage) : Northeastern Indiana. Shown on moraine
map (pl. 32) of U. S. G. S. Mon. 53. Named for Middlebury, Elkhart Co.

Middle Cambrian series.
Same as Acadiaw series. (See U. S. G. S. Bull. 769.)

Middle Creek limestone.
Pennsylvanian: Eastern Kansas, northwestern Missouri, southeastern
Nebraska, and southwestern lowa.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 85, 90,
97). [See under Acope fim.] Named by Newell.

J. M. Jewett, 1932 (pp. 99, 101, 103 of book cited above). JHddie Creel; Is. will be
proposed by Newell to designate a persistent bed of bluish-gray Is. which he has
traced from Kansas City to southern Linn Co. line and has been traced by writer
from Linn Co. line to where it pinches out near Erie, Neosho Co. Thickness
varies up to 5 ft. Underlies Hushpuckney sh. and overlies Elm Branch sh., all
members of Swope fm. [Derivation of name not stated.]

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 26-27). 3Hdd!e CreeA Is.—
Lowest memb. of Swope Is. Very uniform throughout Kans, and Mo. Named
for exposures on E. side of Middle Creek at highway 3 mi. E. of LaCygne, Linn
Co., Kans. In Miami Co. generally consists of 2 even layers of dark bluish
gray, dense, and brittle Is., only locally separated by sh. Thickness 1' 4" to
2' 3". Underlies Hushpuckney sh. memb. and overlies Ladore sh. [restricted],

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 82-83). [See 1936 entry under
Ladore sh.]

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.

Middie Devonian series.
The commonly accepted definition includes Hamilton group, Onondaga Is.,
and Schoharie grit, and their time equivalents. Based on fossil content.

Middiefield granite.

Late Carboniferous or post-Carboniferous: Western Massachusetts.

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio, No. 50; also U. S. G. S. Mon. 29,
pl. 34). [JHddle“etd gronmitite in folio; Middie/ield pramte on pl. 34 ] Por-
phyritic muscovite biotite epidote granite. [A small N.-S. mass in Middlefield
Twp, W. part of Hampshire Co. See also B. K. Emerson, 1917 (U. S. G. S. Bull.
597, pp. 258-259, map, and correlation chart).]

tMiddle Freeport limestone.
See under Freeport is. memh., F. Platt, 1877. Same as Lower Freeport is.
Middie Kittanning clay. (In Aiiegheny formation.)

A clay bed, 3 to 15 ft. thick, underlying Middle Kittanning coal, in western

Pa.
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fMiddle Mahoning sandstone. (In Conemaugh formation.)

A name applied by W. G. Platt (2d Pa. Geol. Surv. Rept. H4, 1S7S) to 15 ft.
of ss. in Indiana Co., Pa., overlying Philson coal and separated from an
overlying 20- to 50-foot ss. (identified by him as "Upper Mahoning ss.")
by 10 ft. of thin ss. and sh. The "Upper Mahoning ss." of this rept ap-
pears to be Buffalo ss. and the "Middle Mahoning ss." appears to be
"Upper Mahoning" of other repts.

fMiddle Mercer shales. (In Pottsville formation.)
Pennsylvanian : Western Pennsylvania.
J. P. Lesley, 1879 (2d Pa. Geol. Sui'v. Rept. Q,). HIrtMIe (Herce;) sMes underlie
Upper Connoquenessing ss. [?] and overlie Quakertown coal. Included in Conno-
quenessing ss.

Middle Ordovician series.
The commonly accepted definition includes Trenton and Black River groups
and their time equivalents. MohowMun series is used provincially for
these rocks.

Middle Park formation.
Upper Cretaceous and Eocene (?) : Middle Park, Colorado.

W. B. Clark, 1891 (U. S. G. S. Bull. 83, p. 137). JLMdle Park teds in many partic-
ulars similar to Denver fm. Upper part consists of sandy shales, sss., and grits
chiefly of granitic origin ; contains iignitic material and many fossil leaves. Lower
part consists of 800 to 900 ft. of andesitic breccias and cgls. with interstratiHed
sands bearing fossil plants; contains seams of lignitic material and many fossil
leaves. Rests uncon. on Cret.

W. Cross, 1893 (Colo. 'Sei. Soe. Proc., vol. 4, pp. 192-214), gave thickness of Middle
Park fm. as 5,500 ft. and correlated it with Denver fm. "Was called Laramie or
'Lignitic' fm. by Marvine," but it is of post-Laramie age.

F. H. Knowlton, 1930 (U. S. G. S. P. P. 155, pp. 5-6). Fossil plants from Ifiddie
Purk fa;, correlate it with Denver fm.

The age of Denver fm. was in 1935 changed from Zocewe to Cret. Uo.
.
Middle Park formation.
Lower Paleozoic (?) : Southeastern California (Inyo County).

F. MacMurphy, 1930. [See under Telescope proup. Derivation of name not stated.]

F. MacMurphy, 1933 (Calif. State Div. Mines, Rept. 28 of State Min., July-Oct.,
1932, pp. 329-356). Hiddle Park /m.—Fine-textured dark-gray quartz-biotite
schist, spotted schist, green ottrelite schist, and dark-gray impure metamorphosed
qtzitic rocks, 300+ ft. thick, conformably overlying Sour Dough Is. and discon.
(?7) underlying Mountain Girl cgl.-qtzite—all fms. of Telescope group (lower
Paleozoic?).  [Probably named for Middle Park Canyon, shown on his map of
8. part of Panamint Range.]

Middle River formation.
Carboniferous : Nova Scotia.

W. A. Bell, 1925 (Canadian Inst. Min. and Met. Bull. 158, p. 618).

Middlesex shale.
Upper Devonian: Western and west-central New York.

J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 23 and chart). MttMleseze Hack sh.,
basal part of Naples beds in Ontario Co. Overlain by Cashaqua sh. and rests on
Genesee sh. Is "Lower black band" of repts. [See also N. Y. State Mus. Mem.
6, 1904.]

D. D. Luther, 1903 (N. Y. State Mus. Bull. 69, pp. 1000-1029). Middlesez black ah.,
32 ft. thick in gorge of Genesee River; 6 to 10 ft. in Lake Erie section. Above
this horizon there is no recurrence of Genesee fauna. The bottom of the passage
beds [described as shales 3 ft. thick] immediately below the black band is there-
fore taken as base of Portage fm., and the stratum of black shales above has been
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designated by State paleontologist -RUddEesea? .s"aEes. Overlain by Cashaqua sh.
The passage shales rest on Genesee sh.

J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Bull. 63).
consists of very black sh. somewhat slaty, with thin aren, gray dags in upper and
lower portions. The affinity of the meager fauna with that of Cashaqua shales
is evident. Basal fm. of Portage.

J. M. Clarke and D. D. Luther, 1908 (N. Y. State Mus. Bull. 118). In early repts
JftddKesea? sTh. was considered upper part of Genesee black si. In 1885
(U. S. G. S. Bull. 16) Clarke separated it from Genesee si. and called it "Lower
black band" of Portage group. Named for abundant exposures in town of Middlesex
[and in Middlesex Valley, Yates Co.], from which locality it is continuous westward
to Lake Erie, maintaining its general characteristics but diminishing in thickness
to 6 ft.

C. A. Hartnagel, 1912 (N. Y. State Mus. Ildb. 19), included Middlesex in Portage
group.

G. H. Chadwick, 1920 (Geol. Soc. Am. Bull., vol. 31, No. 1, p. 118), 1923 (idem,
vol. 34, p. 69), 1933 (Pan-Am. Geol., vol. 60, No. 2, pp. 96-100, 193), and 1935
(Am. Mid. Nat., vol. 16, No. 6, pp. 857-862) included Middlesex sh. in his Naples
group (=Portage).

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10. p. 369), included Middlesex sh. and
underlying West River sh. and Genundewa Is. in Portage group, restricting Genesee
to the basal black sh. (Geneseo of Chadwick).

K. E. Caster, 1933 (Geol. Soc. Am. Bull,, vol. 44, pt. 1, pp. 201-202), included
Middlesex in the Genesee.

G. II. Chadwick, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, p. 352), included

in his Naples group.

The U. S. Geol. Survey treats AMdfesea? s7t. as a fm. underlying Cashaqua
sh. and overlying Genesee group (the top fm. of which in south-central
N. Y. is Standish flagstone).

fMiddleton formation.
Eocene (lower) : Western Tennessee, Mississippi, and southern Alabama.

J. M. Safford, 1892 (Geol. Soc. Am. Bull,, vol. 3, pp. 511-.512; Am. Geol., vol. 9,
pp. 63-64). The "clay ss." division No. 2 of section on p. 112 of Hilgard's "Agri-
culture and Geology of Miss." is same as the rock in Hardeman Co., Tenn., which
for years I have spoken of as bed, and according to Dr. E. A. Smith
the same fm. occurs in Ala. The particular and characteristic rock referred to
is rarely more than 3 ft. thick, but it has associated with it a group of layers
of much greater thickness. The group has importance in fact that it is lowest
Eocene in Tenn., Miss., and Ala. With concurrence of Dr. Hilgard and Dr. Smith
I propose for it the name fm. Immediately to E. of the fm. in Tenn,
lie the Cret. (Ripley) beds, while to W. are the Flatwoods (Porter's Creek) clays.
[As thus defined applies to Clayton fm. of present nomenclature, and apparently
was included in Ripley fm. of Safford's previous repts.]

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 158,
159). fm—Laminated sands and clays, 400 to 500 ft. thick. Basal
Eocene. Is—Clayton, Porter's Creek, Midway, Flatwoods, Ripley in part. Under-
lies La Grange. Overlies 400 ft. of beds much like Coffee sand, which may prove
to belong to Middleton but which are called Ripley (?). These Ripley (?) beds
[true Ripley] overlie McNairy Shell bed [Selma chalk]. [As thus defined is
essentially—=Midway group.]

G. D. Harris, 1896 (Bulls. Am. Pal., vol. 1, pp. 18-22), established the Midway
age of Porters Creek clay and Middleton fm., and latter name has been dis-
continued.

Named for exposures at and near Middleton, Hardeman Co., Tenn.

Middletown gneiss.
Carboniferous (?) : Central southern Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 115, 143, and
map). Between Bolton schist and Haddam gneiss is an irregular band of rock
which should be separated petrographically from Haddam granite gneiss, which
it almost surrounds. This is gmeiss. It consists of a variety of rocks.
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One general characteristic is presence of hornblende in small grains or, more
usually, in long prisms or stellar aggregates of prisms. Many of the rocks possess
granulitic structure. The dominant type is hornblende gneiss thoroughly injected
-with amphibolite and granitic seams and lenses. Where least Injected with granite
and amphibolite the rock is a fine-grained light-gray to greenish thin-bedded gneiss.
It seems probable this heterogeneous group of rock types represents the contact
zone btw. Haddam granite gneiss and surrounding fms. Crosses SE. part of
Middletown Twp.

Middletown clay.
Name applied by R. F. Flint (Geol. Soc. Am. Bull., vol. 44, No. 5, pp. 965-
987, 1963) to a late Meist, clay that underlies parts of northern Middle-
town Twp, Conn.

Middle Washington limestone member (of Washington formation).
Permian: Southwestern Pennsylvania.

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K). Middle Washington Is.—Thick-
ness 15 ft. Included in Washington County group [Washington fm.J. Lies 40 ft.
below Jollytown coal and about 89 ft. above Lower Washington Is.

1. C. White, 1891 (U. S. G. S. Bull. 65, p. 35). Middie Washington is.—BuHish Is.,
persistent ; 3 to 20 ft. thick. Occurs in interval btw. Upper Washington Is. and
Washington "A" coal.

Midland sand.
Pleistocene (Wisconsin) : Western Washington (Puget Sound region).

B. Willis and G. O. Smith, 1899 (U. S. G. S. Tacoma folio, No. 54). Midiand sands.—
Delta deposits of sands and sandy loams with occasional deposits of diatomaceous
earth. Since these several deltas are scattered over a large area they must
represent deposition at different stages in the glacial retreat, yet they all belong
to same epoch and have resulted from similar conditions. Village of Midland is

[Midway series.
TMidway limestone.
Eocene (lower) : Southern Alabama.

E. A. Smith, 1886 (Ala. Geol. Surv. Bull. 1, p. 14). Midway or Pine Barren, section.
Thickness 25 ft. [Same description as in 1887 rept below.]

T. 11. Aldrich, 1886 (Ala. Geol. Surv. Bull. 1, p. 60). Midway yroup.—A few ft. of
material at base of Tert. ; a bed containing a species of TnrriteHa being immediately
contiguous to the Cret. [Lists fossils from "1st Midway bed, consisting of a hard
siliceous Is.," and "2d Turritella Rock"%

E. A. Smith and L. C. Johnson, 1887 (U. S. G. 8. Bull. 43, pp. 62-68, 70). Midway
series.—Thickness 25 ft. White, argiil. Is. holding a large nautilus, which is char-
acteristic of the horizon, 10 ft.; calc, sands and a yellowish crystalline Is. with
Turritellas, Carditas, and corals, the sands 6 ft. thick, the Is. 8 or 9 ft. thick.
This section is best seen in eastern Wilcox Co., on Pine Barren Creek, but upper or
Nautilus rock occurs at Midway, on Alabama River, and westward across Marengo
Co. Overlies Cret. Ripley fm. and underties Black Bluff series [Sucarnoochee clay].

(Narrow sense.)

These original uses apply Midway to basal fm. of Midway group of modern
usage, or to the rocks now known as Claytoit fm. This restricted appli-
cation of name continued until 1892, when E. A. Smith (Sketch of geol.
of Ala., Roberts and Son, Birmingham, Ala., pam. of 36 pp.) introduced
Clayton or Rytledye Is. "for the impure Is. formerly known as Midway
group," 200 ft. thick on Chattahoochee River, but thin to W., and under-
lying Sucarnoochee clay and overlying Ripley fm. The detailed paleon-
tologie studies of G. D. Harris led, in 1894, to the broader use of Midway
explained under Midway yrowp (broad gense).

Named for exposures at Midway Landing and plantation, on W. side of
Alabama River (about 5 mi. below Prairie Bluff), in Wilcox Co., Ala.
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Midway formation
Midway group. ~r.ad sense.)

Eocene (lower) : Western Georgia to southern Texas, Arkansas, western
Tennessee and Kentucky, southeastern Missouri, and southwestern
Illinois.

G. D. Harris, 1894 and 1896 (Am. Jour. Sei., 3d, vol. 47, pp. 303-304, 1894 ; Bulls.
Am. Pal. vol. 1, No. 4, pp. 10-38. 1896). midway stape.—Basal Eocene. Includes
Matthew's Landing marl (substage), Black Bluft clays (substage), and Midway
clay and Is. (substage). Is a strat, and paleontologie unit.

The foregoing double use of Mtdwcty was employed in several subsequent
publications by different authors, but since 1906 the name has been uni-
versally used in Harris's broad or group sense, the name ClctyfOM being
employed to designate the basal fm. of the group. In present usage the
Midway is a group in Ala., Miss., SW. Tenn., and eastern Tex., divided
into (descending) the following fms., all of marine origin:

Aid. Miss, attd NW. Tenn. Tec.
N'aheola fm. [fMatthews Landing.] Wills Point fm.
Sucarnoochee (Porters Creek) clay. Porters Creek clay. [restricted].
[tBlack Bluff clays.] Kincaid fm.

Clayton fm. [tMidway clay and Is.] Clayton fm.

It underlies Wilcox group and overlies the Cret. The Porters Creek clay
of Midway group extends into western Ky., SE. Mo., and SW. Ills. In
NE. La.,, NW. La, SE. Ark., SW. Ark., and parts of eastern Tex. the
Midway deposits are called JH'dway fm.

Named for exposures at Midway Landing and plantation, on W. side of
Alabama River (about 5 mi. below Prairie Bluff), in Wilcox Co., Ala.

tMidway andesite.
Tertiary: Central Nevada (Tonopah district).

J. E. Spurr, 1911 (Min. and Sei. Press, vol. 102, pp. 560-561 ; also "Rept on geol.
of property of Montana-Tonopah Mining Co., Tonopah, Nev.," published privately),
applied MMwoy audesite to the "Later andesite" of his 1905 rept on Tonopah dist.,
Nev. (U. S. G. 8. P. P. 42). Thickness 0 to 500 ft. Named for Midway mine.

T. B. Nolan, August 1, 1930 (Univ. Nev. Bull., vol. 24, No. 4, pp. 16, 21). So far as
writer's observations in mines of W. part of Tonopah dist, show, the rocks assigned
to "Midway andesite" or "later andesite" by Spurr and .I. A. Burgess cannot be
separated from Mizpah trachyte by reason of any original differences in composition
or texture, nor has he seen any examples of this rock capping any of the veins,
or found in the literature references to any specific example of it (p. 16). All
examples of "Midway andesite" cappings of veins that were seen by writer proved
to be basal part of Fraction breccia.

C. V. Averill, Nov. 24, 1930 (Eng. and Min. Jour., vol. 130, No. 10, p. 532). [Refers

to Nolan's rept.] I think the Midway andesite actually exists; but there has been

endless confusion btw. it and Mizpah trachyte. The Midway andesite probably does
not reach depths of more than a few hundred ft. in W. part of Tonopah dist.

There was a How of andesite (Midway andesite) of much later age than Mizpah

trachyte, and it contains pebbles of the Mizpah. It is of purplish color, and is

nearly fresh, solid, unbrecciated andesite.

B. Nolan, 1935 (Univ. Nev. Bull., vol. 29, No. 5, p. 20). AH exposures of supposed

"Midway andesite" that were accessible at time of this survey have yielded con-

vincing evidence that the rock is identical with Mizpah trachyte. Averill, however,

has recorded occurrence of an andesitic rock overlying Mizpah trachyte which he
considers to represent uncon. overlap of "Midway andesite." This exposure was
not seen by writer, but it may well be that at shallow depths in certain parts of

Tonopah dist, there is an overlying Sow, related to post-Esmeralda andesites or

latites of Divide dist., although it is most improbable this rock is of any great

extent or of econ. importance in productive part of Tonopah dist.

=
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Midway volcanic group.
Miocene and Oligocene: Southern British Columbia and northeastern
Washington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 10, 118°30' to 119°).
Mtdwa?/ volcamo grroap.—Lower part, Olig, andesites and basalt, hows and pyro-
clastic deposits ; upper part, Mio. (?) trachyte and analcitic thomb porphyry, hows
and pyroclastic deposits.

C. W. Drysdale, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 136). Midi*ap voL

0. E. Le Roy, 1912 (Canada Geol. Surv. Mem. 21, p. 44).

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 398). Midway
voiicamc grroMp, Mio. and Olig. Covers area about town of Midway, B. C., near
Int. Bdy.

Midwayan.
Term used by some authors to cover the time of deposition of Midway group.

Mier 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,
1384). Basal 114 ft. of Yegua fm. of this region is characterized by a series of
gray and red clay shales with a very heavy oyster bed (Ostrea greorgriawa) beneath
a prominent bench-forming massive soft gray ss., 125 ft. thick, which is referred
to in this rept as Mier ss. A typical exposure of this ss. can be seen in town of
Ciudad Mier, Tamaulipas. Immediately above Mier ss. is a similar series of beds,
58 ft. thick, with almost identical sequence of gray and red clay shales, overlain by
a heavy bed of oysters (28 ft.), and this in turn by another massive coarse-grained
ridge-forming ss., 100 ft. thick, which is referred to in this rept as Aiamo ss.
A typical exposure of latter ss. can be seen along E. bank of Rio Alamo downstream
from Ciudad Mier. Both of these sss. have been traced more than 50 mi. in Mexico
and brought up to Rio Grande and traced into Tex. as far as Arroyo Tigre, in
Zapata Co. The Alamo ss. lies 132 ft. below Alberca ss. and 86 ft. above Mier ss.

Miette formation.
Pre-Cambrian : British Columbia and Alberta.

C. D. Walcott, 1913 (Smithsonian Mise. Coll. vol. 57, No. 12, pp. 335, 340). Miette
sss., pre-Camb., B. C. and Alberta.

C. D. Walcott, 1915 (Problems Am. Geol., p. 179). Miette fm., pre-Camb., Alberta.

C. D. Walcott, 1928 (Smithsonian Mise. Coll. vol. 75, p. 258). Miette fin., Algonkian
(Belt series), B. C.

Mifhintown limestone.
Silurian : Central Pennsylvania.

J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. F, pp. xxv-xxvi). Mi/%mtoMm ts.—Near
bottom of upper red sh. memb. of Clinton fim. lie 6 ft. of hard calc. ss. layers, each 2,
3, or 4 inches thick, separated by very thin layers of calc. ss. mottled with red.
This peculiar group is recognizable at distant localities and sometimes becomes a Is.,
as near MifHintown [Juniata Co.], on W. bank of Juniata River, where some beds of
very hard comparatively pure Is. 3 or 4 ft. thick crop out.

Miguel formation.
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley,
Socorro County).

D. E. Winchester, 1920 (U. S. G. S. Bull. 716A). Migrai fm.—Yellow sss., massive
and persistent, also soft sss., drab and yellow sandy shales, a few beds of clay, and
several beds of coal in upper half. Abundant invertebrate fossils and a few plant
remains. Contains 4 persistent massive yellow ss. members, 2 of which are here
named, Mt% ss. memb. being applied to the one at top and GaRegro ss. memb.
to the one near middle. The 2 lower sss. may represent Tres Hermanos ss. memb.
of Lee. Thickness 2,080 ft. Underlies Chamiso fm. and overlies Dakota ss.
Named for Miguel Creek, which crosses the beds in NW. part of area (Alamosa
Creek Valley). Benton fauna abundant. Is not exactly—Mancos sh., hence local
name.
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Milams member (of Cook Mountain formation).
Eocene (middle) : Eastern Texas (Angelina and Sabine Counties) and
northwestern Louisiana.

A. C. Ellisor, 1929 (A. A. P. G. Bull, vol. 13, pp. 1339-1346). Milams memb. of
C7a%&omte fm.—Name proposed for that memb. of the Claiborne occurring below
Saline Bayou memb. and above Crockett memb. Type loc. is in NE% sec. 17, T. 13,
R. 3 W., Winn Parish, La., which is % to % mi. SW. of Milams, on Ark. Southern
Ry. The section is (descending) : (1) Red clay, weathering orange, 6 ft.; (2) gray
plastic calc., fossiliferous, somewhat glauconitic clay with many corals, weathers
dull orange red, with a few smali lime nodules, 6 ft. ; (3) gray calc., very glauconitic
fossiliferous clay, weathering orange red, with numerous small calc, nodules, 10 ft. ;
(4) zone of calc, glauconitic concretions with fossil casts, 6 in.; (5) dark yellow-
ish-gray, very glauconitic plastic fossiliferous clay, 3 ft.; (6) badly weathered
orange-red, very glauconitic fossiliferous clay, 3 ft.; (6) badly weathered orange-
red, very glauconitic fossiliferous sandy clay, many oysters, 10 ft., the upper 4 ft.
very ferruginous and indurated.

Milan loam.
Pleistocene : Northwestern Tennessee.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 163).
Mi%0% %oam.—Mellow clay, without laminar structure, of light-yellow or pale-
reddish color, containing more or less fine sand. Thickness few in. to 15 ft., aver-
aging 3+ ft. Covers very generally the sands of the Lafayette and is basis of
best subsoils and soils of upland parts of many counties in W. Tenn.

Named for Milan, Gibson Co.

Milburn shale. (In Canyon group.)
Pennsylvanian : Central Texas.

E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pl. 3, p. Ixvi). M"&Mrni-gtraum
acmes.—Alternating clays and shales and thin-bedded lIss., with Ore clay and coal,
overlying Richland-Gordon sss. and underlying Brownwood-Ranger series.

R. S. Tarr, 1890 (Tex. Geol. Surv. lst Ann. Rept., pp. 205-206). Mi"&arv. s7tales.
Shaly ss., argill. sh., clay, with some gyp. and coal, overlying Richland ss. and
underlying Brownwood div. Thickness 100 to 150 (?) ft.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, p. 98). Mi*wm div. as originally
defined by Tarr consists of local impure deposits which are now included with
Brownwood div. At close of preceding Richland subepoch, as shown by clays of
Milburn beds, there was slight subsidence of sea door, so that deeper sea deposits
were laid down.

C. H. Gordon, 1911 (Jour. Geol., vol. 19, p. 117). Browmivoo” div. now includes
Brownwood and Milburn of Tarr, and is—=Canyon div.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, p. 13). Brownwood and
Milburn of Tarr= Canyon group.

Named for Milburn, McCulloch Co.

Miles limestone member.
Pennsylvanian: Southeastern Nebraska.
G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 5, 9). Miles Is—Basal memb.
of Bealls City Is. fm. Is blue gray; locally weathers brownish and porous; 1+ ft-

thick. Underlies Reserve sh. memb. and overlies Hawxby sh. fm. Type loc. io
high hill W. of Miles ranch, 2+ mi. SW. of Falls City [Richardson Co., Nebr.].

Milesburg formation.

Lower Devonian: Central Pennsylvania (Blair County).

C. Schuchert, 1916 (Geol. Soc. Am. Bull,, vol. 27, p. 552). MMes&argr /m. or Lo"o"r
OmsAaw?/.—Thickness 130 ft. in Tyrone Gap, Bald Eagle Mtn. Consists of thin-
bedded siliceous Iss., of dark-blue to black color, underlain by black siliceous shales.
Is=Shriver fm. of Md. Uncon. overlies Keyser fm. or Lower Helderbergian, and
is overlain by Oriskany [Ridgeley] ss.

The U. S. Geol. Survey now uses proi/p in Blair Co., Pa., to include
Ridgeley ss. above and Shriver Is. below.
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tMilford chlorite schist.

Pre-Cambrian: Central and western Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, p. 100, and map).
MWford cMorite schist—Prevailing rock is greenish chlorite schist, varying In
thickness and hardness. In places evenly foliated; elsewhere highly contorted.
Quartz is important constituent and occurs in seams, lenses, and veins, and also
distributed in minute particles throughout the schist. Small bands of impure
serpentine occur at several localities. In places the rock is massive, with the
schistose structure hardly at all developed, and consists largely of hornblende and
feldspar. Occasionally this more massive variety is porphyritic from presence of
crystals of labradorite. Believed to have been originally a diorite or similar basic
igneous rock with intrusions in form of dikes. [Mapped over large area in Milford
Twp.]

In 1909 (U. S. G. S. W. S. P. 232) Gregory assigned this schist to pre-Camb.

Condicts with AW/ord yrunite, a name of considerable commercial impor-
tance, which cannot be as easily replaced as the name for this schist.

Milford granite.

Devonian (?) : Eastern Massachusetts and northeastern Rhode Island.

B. K. Emerson and J. II. Perry. 1907 (U. S. G. S. Bull. 311. pp. 26-33, 45-47, 66,
and map). Jfilford yronite.—Compact, massive rock, somewhat above medium
grain, and of light color. Its two especially characteristic constituents constantly
present are blue quartz and a microcline microperthite. Forms a great granite
batholith that extends across Mass, and R. I. Is of post-Camb. and pre-Carbf. age
Named for weli-known quarries in Milford, Mass.

See also B. K. Emerson, 1917 (U. S. G. S. Bull. 597), when Milford granite
was assigned to Dev. (?).
Milford group.
Carboniferous and Triassic: British Columbia.

M. F. Bancroft, 1920 (Canada Geol. Surv. Summ. Rept. 1919. pt. B, p. 43), and J. F.
Walker and M. F. Bancroft, 1929 (Canada Geol. Surv. Mem. 161, p. 12).

fMiliolitic limestone.
A name, of paleontologie derivation, applied in some early repts to Ocala Is.
Based upon presence of miliolitic fossils.

Milk River sandstone.

Upper Cretaceous: Southern Alberta, Canada.

D. B. Dowling, 1917 (Canada Geol. Surv. Mem. 93, p. 47). River ss.—Shales,
sss., and coal beds, underlying Pakowki fm. (Claggett sh.) and overlying Colorado
sh. in southern Alberta. Upper part consists of a series of green shales, carbonaceous
shales, thin coal seams, and this sss., overlain in places by a thick cross-bedded ss.
capped by a biack-cliert pebble bed 1 to 6 in. thick. Lower part is composed of
Virgeile ss. memb.

Is considered same as Eagle ss. of Mont.

Millbury Is.
Late Carboniferous or post-Carboniferous: Eastern Massachusetts (Worces-
ter County).

B. K. Emerson and J. H. Perry, 1903 (Geol. of Worcester, with map). IfiHbury Is.
is a narrow band or thin layer in Bolton gneiss. Occurs at Miilbury, Worcester Co.

Mill Creek limestone.
Pennsylvanian: Northeastern Pennsylvania (Luzerne County).

C. A. Ashburner, 1886 (2d Pa. Geol. Surv. Ann. Rept. 1885, pp. 443-]-). MR? CrecA Is.—
Siliceous, ferruginous, and extremely hard Is., 12 to 15 inches thick. Very fossil-
Iferous. Outcrops along N. side of Mill Creek, near Wilkes Barre, near breast of
old Halienback Dam, and about midway btw. River Street bridge and a bridge
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of Lehigh Valley H. R. which crosses the creek at its mouth. Lies 25 to 30 ft.
higher than Canal Is. and 30 ft. below Joe Gibbs coal, the separating beds in both

cases being ss.

I. C. White, 1903 (W. Va. Geol. Surv. vol. 2, p. 259). There can be little doubt that
Mill Creek Is., near summit of Pa. anthracite coal series in Wilkesbarre basin,
represents same geol. plane as Ames Is., since nearly every species described from
it by A. Heilprin is found in Ames Is. [memb. of Conemaugh fm.J of vicinity of
Morgantown, W. Va.

Mill Creek.
A plant-bearing series near base of Upper Cret. of Canada. (See J. W.

Dawson, Roy. Soc. Canada Trans., vol. 3, 1886, sec. 4, p. 2.)

Mill Creek series.
Cretaceous : Canada.
H. M. Ami. 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4. p. 218).

Mill Creek moraine.
Pleistocene (Wisconsin stage) : Northern Pennsylvania.
See U. S. G. S. Elkland-Tioga folio, No. 93, 1903. Begins at junction of
Mill and Bailey Creeks, at E. edge of Tioga-quad.

Mille Lacs moraine (also morainic system).
Pleistocene (Wisconsin stage) : Northeastern Minnesota.

F. Leverett, 1928 (U. 8. G. S. P. P. 154), and 1932 (U. S. G. 8 P. P. 161, pp.
48-51). Named for Mille Lacs Lake, Aitkin Co.

Miller fire clay.
Pennsylvanian: Northern Missouri (Macon County).

H. A. Wheeler, 1893 (Mo. Geol. Surv. Sheet Rept. No. 2 (vol. 9), pp. 60-65). MiRer
/ire cR'f/ underlies Lower Ardmore coal.

Named for Miller farm, 2% mi. S. of Bevier, Macon Co.

Miller sand.

A subsurface sand in Empire pool, Stephens Co., southern Okla., lying at
1,500 ft. depth, the Nigh sand lying at 1,600 ft. and the Gas sand at 1.000
ft. According to Okla. Geol. Surv. Bull. 40Q, 1928, p. 179, this sand is
Perm. ; according to Okla. Geol. Surv. Bull. 40E, 1926, it is Penn. The
name has also been applied to a sand in Archer Co., Tex., that is considered

to be same as Gose sand.

Miller limestone.
Mississippian : Nova Scotia.

W. A. Bell, 1921 (Am. Jour. Sei., 5th, vol. 1. p. 166).

Miller Peak formation.

Pre-Cambrian (Belt series) : Central western Montana (Missouri to Helena
region).

C. H. Clapp and C. F. Deiss, 1931 (Geol. Soc. Am. Bull, vol. 42, pp. 677-678, figs.
2, 3). JfiHer 7To# fm—On Miller Peak consists of (descending) : (1) Purple
massive to thin-bedded argillitic ss., some gray argillite, 235 ft.; (2) red and
purple sandy argillite, with some thin beds of green and gray argillite intercalated
with argillitic ss., 1,440 ft.; (3) pale green-gray argillitic ss., 85 ft.; (4) purple
and green-gray sandy micaceous argillite weathering to rusty buff on joint faces,
590 ft.; (5) purple sandy thin-bedded mud-cracked siliceous argillite, with some
beds of finely micaceous argillite and gray sandy argillite, 550 ft. Underlies
(uncon. 1) Hellgate fm.  Type section is upper part of S. dank of Miller Peak,
where it rests conformably on Wallace (Siyeh) Is. Is Lower Camp Creek series of
Walcott.
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Millers sandstone.

Devonian or Carboniferous: Northwestern Pennsylvania (Erie County).

G. H. Chadwick, 1925 (Geol. Soc. Am. Bull., vol. 36, pp. 457-464). [See definition
under Woodcock as.] Fossiliferous on Mill Creek below Dorset. Included in
Bradfordian and also treated as memb. of Chagrin fm. [which U. S. Geol. Survey
classifies as Upper Dev.].

K. E. Caster, 1933 (Geol. Soc. Am. Bull.,, vol. 44, No. 1, p. 203). Miners sa. wcmb.
(Uewentpo 2d oii, "B") included in Cattaraugus fm., of Dev. age. [U. S. G. S.
classifies Cattaraugus fm. as Dev. or Carbf.J Underlies Saegerstown sh. memb.
and overlies North Warren sh. memb. [This is a restriction of Chadwick's
Millers ss.]

Derivation of name not stated.

K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 89). Miners as. of Chadwick is
same as Pope Hollow cgl., Wrightsville cgl. of Warren Co., Pa., and Salamanca
cgl. of Butts's Warren, Pa., folio, and of Glenn (N. Y. State Mus. Bull. 69,
pp. 974-978, 1903). [Millers ss. of Chadwick included all beds btw. Saegerstown
sh. and Amity sh., and would therefore be=Pope Hollow cgl., North Warren sh.,
and Bimber Run cgl. of Caster.]

Millersburg formation.

Pennsylvanian: Southwestern Indiana.

M. L. Fuller and G. H. Ashley, 1902 (U. S. G. S. Ditney folio, No. 84, p. 2). MtHers-
bth%7 fin.—Sss. and shales, 150 ft. thick, btw. base of Millersburg coal below and
base of Somerville fm. above.

This name was dropped by Ind. Geol. Survey in 1922, the lowermost bed
(Millersburg coal) being thrown into upper part of their redefined Peters-
burg fm., and the rest of the fim. into their overlying Shelburn fm. (new
name). (See E. R. Cumings, Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, 1922.)

Named for Millersburg, Elkhart Co.

Millersburg limestone member (of Cynthiana formation).
Middle Ordovician: Central Kentucky.

A. F. Foerste, 1914 (Cincinnati Soc. Nat. Hist. Jour., vol. 21, No. 4, p. 112). Miiierg-

%s. or of fw.—Richly fossiliferous
argill., irregularly bedded Iss., frequently weathering into irregular fragments
called rubble, in basal part of Cynthiana fm. Base is formed by horizon

btw. Flanagan and Millersburg. Overlain by coarse-grained Nicholas Is. S. of
Pleasant Valley and by coarse-grained Is. containing CMfawbo?Mtes S. of Carlisle.
The Greendale memb. as developed near Lexington is regarded as approx.=the
much more richly fossiliferous Millersburg Is. farther E.

Named for Millersburg, Bourbon Co.

Miller's Cliff conglomerate.
Devonian or Carboniferous: Northwestern Pennsylvania (Warren County).

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2, pp. 1489-1536).
Sub-Olean cgl. is equiv. to After's Ch/f cpi., whose purely ss. character at Garland
merely tells the common story of all pebble deposits. The Miner's CW/T cgd., 20(?)
ft. thick, consists of thin-bedded sss. It lies 200 ft. below Olean cgl. [Miller's
CIliff is halfway btw. Lottsville and Wrightsville, Warren Co.]

tMillers River conglomerate.
Carboniferous . Northeastern Rhode Island.

J. B. Woodworth, 1899 (U. S. G. S. Mon. 33, pp. 134, 140, 156). MtWerg River cpts.—
A broad exposure of cgl. beds underlying the red Wamsutta series in valley of
Millers River, in Cumberland, R. I. In this gray series there are three or four thick
beds of cgl. with small quartz and qtzite pebbles. Best exposed on farm of J. A.
Miller, where thickness is unusually great, being 300 to 400 ft. Included in
Pondville group.

Mapped as Pondville cgl. by B. K. Emerson, U. S. G. S. Bull 597, 1917.
151627°—38----- 9
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Millersview limestone member (of Grape Creek formation).
Permian: Centrai Texas (Concho Connty).

W. Kramer, 1934 (A. A. P. G. Bull, vol. 18, No. 12, pp. 1579, 1581). MlHerwiew
is memh. is 2-foot gray bed lying 730 ft. above Coleman Junction is. Crops out
(in W % T. F. Benge survey No. 100) 4.5 mi. S.-SW. of Miilersview on road having
that bearing from the viiiage. Has been traced across SE. part of Runnels Co. to
point 4.5 mi. N. of SE. corner of that Co. As it is persistent ledge maker it is
considered top memb. of Grape Creek fm.

Millerton formation.

Lower and middle Pleistocene: Western California (north of San Francisco
Bay region).

R. E. Dickerson, 1922 (Calif. Acad. Sei. Proc., 4th ser., voi. 11, No. 19, with maps).
MiRertoa fm.—Fossiiiferous marine deposits, uncon. underiying Tomales fm. and
overlying Merced group and its correlative the Sonoma group. Best strat, section
seen (in headland 1% mi. NW. of Millerton Station) consisted of (descending) :
(1) 23 ft. of carbonaceous tan-colored ss. and dark-gray sh.; (2) prominent cgl-
2 ft. thick; (3) 85 ft. of carbonaceous tan-coiored ss. and dark-gray sh. with
marine fossils in middie part; and (4) 50 to 65 ft. of cgi. at base.

Named for exposures in headland near Millerton Station, Marin Co.

Millerville green schist.
Post-Carboniferous (?) : Eastern Alabama.
See under LDHabee cMoWte scMgt, Smith 1896 entry. The 1926 geol. map
of Ala. shows FfiHubee cMorite schist at and around Millerville, Clay Co.
Is intrusive.

Millett clay.
Southeastern California (Inyo County) and southwestern Nevada.

C. [R.] Keyes, 1923 (Pan-Ain. Geol., vol. 40, pp. 52, 61, 79). AWletf clays.—Named
for old Millett borax camp, in Furnace Canyon [E. of Death Valley, Inyo Co.,
Calif.], which was situated directly upon the principal borate-bearing beds, which
appear to be Mio., and separated from higher clays of similar character by
marked uncon. Thickness 1,000 ft. Uncon. below Negra clays and above Redhiil
sss. Top fm. of Furnacian series in Nev.

(-Milliard limestone-

C. [RJ Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 53, 79). "MtHiard Iss. is name
suggested for Walcott's Cambric Dome Is. of House Range, Utah, which term is
preoccupied by Hague." [There is no record of Hague having introduced the
name Dome. Keyes applied Milliard las. in Nev. section also. Walcott in 1912
replaced his Dome Is. with Dome Canyon la., the present approved name.]

Derivation of Milliard and type loc. not stated.

Miliican formation.
Pre-Cambrian: Western Texas (Sierra Diablo region).

G. B. Richardson, 1914 (U. S. G. 8. Van Horn folio, No. 194). MiHican fm.—
Fine-grained red ss., cherty Is., and cgl. Uncon. underlies Van Horn ss. and
overlies (relations concealed) Carrizo fm.

Named for Millican's ranch, 10 mi. NW. of Van Horm.

Mittigen formation.
Mississippian and Devonian (?) : Southern central Idaho (Custer County)-

L. G. Westgate and C. P. Ross, 1930 (U. 8. G. 8. Bull. 814, pp. 10, 24-29, map)-
The hne-grained argil), rocks that underlie Wood River fm. as here restricted
are named MtHiyen. fm." from Milligen Creek, near center of iargest exposure of
fm. 6 mi. E. of Ketchum. Thickness several thousand ft.; at least 3,000.
Included in Wood River fm. of Lindgren. Varies considerably in lithologic charac-
ter, but most of it is black carbonaceous argillite; some beds are dominantly
qtzitle and others calc. Some rocks are more or less distinctly iaminated. I"
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a few places beds of coal are intercalated in the argillite, and in places beds of
qtzite, Is., and dolomitic Is. are intercalated. Also includes some beds of thick-
bedded dark-blue impure dolomitic Is. as much as 4 or 5 ft. thick. Grades into
overlying Wood River fm. restricted. Considered to be chiefly of Miss, age, but
basal part may be Dev. Uncon. overlies Trail Creek fm., of Sil. age. Included
in Wood River fm. of Lindgren.

C. r. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth) and 1934
(Geol. Soc. Am. Bull., vol. 45, No. 5, p. 967 and chart opp. p. 940). fm.
restricted to lower 3,000+ ft. of Milligen fm. as defined in 1930, above which
lies 2,000-j- ft. of Brazer (upper Miss.) Is. The Milligen in Custer, Bayhorse, and
Sawtooth quads, consists of argillite, argill. qtzite, impure dolomitic beds, and
locally beds of coarse grit to fine cgl. It overlies Grand View dol. (Upper Dev.).

Named for exposure on Milligen Creek, Hailey quad., 6 mi. E. of Ketchum.

Milliken sandstone member (of Fox Hills sandstone).
Upper Cretaceous: Northeastern Colorado (Larimer and Weld Counties).

J. Henderson, 1920 (Colo. Geol. Surv. Bull. 19). 38. mCmé&. of Fo%
fm.—Massive greenish-yellow concretionary ss., almost free from sh. except a few
1-in. bands in lower part. Contains many large brown concretions and bands, more
or less ferruginous and calc, and usually highly fossiliferous. Cross bedded in
places. Thickness 100 to 150 ft. Is upper massive ss. in Fox Hills of NE. Colo.
Well exposed near Milliken Station, W. of La Salle [Weld Co.].

K. F. Mather, J. Gilluly, and R. G. Lusk, 1928 (U. S. G. S. Bull. 796B).

a#, memh. is 39 to 63 ft. thick in NE. Colo., and lies at or near top of Fox
Hills ss.

Millington moraine.
Pleistocene (Wisconsin stage) : Eastern Michigan (Tuscola County). (See

Mich. Geol. Surv. Rept. 1908, pp. 148-196.)

Million shale. (In Eden group.)
Upper Ordovician: Central Kentucky.

. M. Nickles, 1905 (Ky. Geol. Surv. Bull. 5, p. 25). glumes—Name sug-
gested by A. F. Foerste for all of Eden, including Utica sh. (Fulton layer of
Foerste) at base, below Garrard ss. Underlain by Winchester group,

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7), applied to 120 to 200
ft. of beds of Eden age, underlying Paint Lick bed and overlying Utica (Fulton
layer), 0 to 3 ft. thick. This restricted definition of Million sh. was adopted by
A. M. Miller in 1915 (Am. Jour. Sei., 4th, vol. 40, pp. 651-657) and is the one
recognized in later repts of Foerste and Miller.

A. F. Foerste, 1912 (Denison Univ. Sei. Lab. Bull, vol. 17). That part of Eden
below Paint Lick memb. was [in 1906 rept] grouped under term JUMton, on ac-
count of its different faunal expression from that exhibited by the Eden at
Cincinnati.

Nam”I for Million, Madison Co.

MiH River conglomerate.
Upper Cambrian: Northwestern Vermont (Franklin County).

B. F. Howell, 1929 (16th Rept. Vt. State Geol, pp. 266-268). Aft% River cgiE—New
name, here proposed by writer, after consultation with Dr. Keith, for the
conglomeratic Is. which overlies the Middle Camb. Paradozidea beds (St. Albans
sh.) and underlies Highgate sh. (Upper Camb.). Its fauna has not been care-
fully studied but it is believed to be Upper Camb. Named for Mill River, just
E. of which the fm. is exposed about 2 mi. SW. of St- Albans, % mi. S. of road
running W. from western foot of St. Albans Hill.

A. Keith, 1932 (Wash. Acad. Sei. Jour., vol. 22, p. 374), reported an abundant
Upper Camb, fauna from some Is. layers in Mili River cgl., and stated that it
rests uncon. on St. Albans si.

C. Schuchert, 1933 (Am. Jour. Sei.,, 5th, vol. 25, pp. 359, 368, 370-371), reported
reworked St. Albans (Middle Camb.) and Lower Camb, fossils in this cgl., which
he called a basal cgl.,, assigned it to base of Upper Camb., correlated it with

Milton dol., and introduced new name RMp<7 BrooA dot. %%. for the so-called
Milton dol. of Keith, which underlies St. Albans si. and uncon. overlies Parker
si. Thickness of his Rugg Brook cgl. 0 to 15 ft.
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Mills moraine.
Pleistocene (Wisconsin stage) : Northern central Colorado.

W. T. Lee, 1917 (Geologic story of Rocky Mtn Park, Colo.,, Nat. Park Service,
Dept. Int., Wash., D. C,, pl. 35).

Lee stated that he named the moraine for Amos Mills, who then owned
Longs Peak Inn, at foot of Longs Peak, on side of which lies the
moraine.

Mills bed.
Eocene (middle) : Southern Texas (Rio Grande embayment).

F. M. Getzendaner, 1930 (A. A. P. G. Bull, vol. 14, No. 11, pp. 1436-1437). A
unique bluish-white, very fine-grained noncalc. ss. (younger than Carrizo sand),
in Bigford fm., containing imprints of grasslike leaves, was studied and partly
mapped by writer, who carried it in his notebooks as "MiMs bed/' because he first
studied it on the O. A. Mills ranch in Zavalla Co. It occurs in a long line of
disconnected outcrops in Frio and Zavalla Counties and has been traced to eastern
Frio Co., where it seems to lens out and the Carrizo sand and Mount Selman
become contiguous fms.

| Millsap division. (In Strawn group.)
Pennsylvanian (Allegheny) : Central and central northern Texas.

W. F. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 361, 372-374). MiRsop
div—Mostly blue and black clays, with an occasional ss., hard Is., and bed of
sandy sh. Thickness at least 1,000 ft. Found only in N. part of Carbf. area. In-
cludes all Coal Measures strata below top of coal No. 1. Underlies Strawn div.

Later Tex. repts (189B, etc.) dropped because of conflict with
name of a well-established fm. of Miss, age in Colo., and included the
beds thus designated in /m. This definition of Strawn was

adopted by U. S. Geol. Survey in 1912. F. B. Plummer and R. C. Moore,
however, in 1922 (Tex. Univ. Bull. 2132) divided the Strawn deposits
into Mineral Wells fm. above and Millsap fm. below. (See under
Ntrawm fm.) In 1933 (Univ. Tex. Bull. 3232, pp. 105, 109') E. H. Seilards
divided yroup into (descending) Mineral Wells fm. restricted,
Garner fm., and LaAe fm., the latter name being introduced to
replace MHIsap fm.
Named for Millsap, Parker Co.

tMillsap limestone.
Mississippian (lower) : Eastern Colorado.

W. Cross, 1894 (U. S. G. 8. Pikes Peak folio, No. 7). MIHsup Is—Remnants of thin-
bedded, variegated, dolomitic is. with a few thin ss. layers. Chert nodules in upper
layers carry characteristic Carbf. fossils. Thickness 0 to 30 ft. Uncon. underlies
Fountain fm., and uncon. overlies Fremont Is. Named for Millsap Creek, Pikes
Peak quad.

G. K. Gilbert, 1897 (U. 8. G. S. Pueblo folio, No. 36). JHHsup Is.—Coarse gray and
red ss. (30 ft. thick) underlain by 200 ft. of gray and purple Iss. with some sh.,
especially in lower part. Assigned to Carbf. Underlies Fountain fm. and con-
formably overlies Harding ss. Like the Harding, the Iss. occupy 2 small areas
W. of Beulah, separated by St. Charles Canyon. A Carbf. fossil was found near
middle of the Iss., but nothing was found to mark presence of Fremont Is., which
in Pikes Peak dist, separates Millsap and Harding fms. Application of name
Millsap to whole Is. series of Pueblo dist, is a somewhat arbitrary procedure and
Is subject to correction when more facts are available. Use of Millsap in Tex.
has priority, and if retained in Tex. another name wili have to be selected for this
Colo. fm.

A. E. Brainerd, H. L. Baldwin, Jr., and I. A. Keyte in 1933 (A. A. P. G. Bull,, vol. 17.
No. 4, pp. 381-396) divided the beds beneath Fountain fm. and above Manitou Is. on
E. slope of Front Range, Colo, (typical Millsap region) into Madison is. (Miss.)
100 ft., and Williams Canyon Is. (of supposed Dev. age) 30 ft., and reported an uncon.
btw. the two. (See under WtHkuns Cunyow *.)
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Millsap Lake formation. (In Strawn group.)

Pennsylvanian (Allegheny) : North-central Texas.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 106-108). To obviate dual usage
of HRIsap (for this Penn. fm. of Tex. and for a Miss. fm. in Colo.) G. Scott and
J. M. Armstrong (ms. of rept on geol. of Parker Co., Tex.) used MiHaap LaAe
for the Tex. fm., which usage is here adopted. The fm. is largely shales with
some cgls. and thin sss.; iss. are present but are thin and usually lenticular in
character. Max. thickness 3,000 ft. or more. Type loe., Millsap Lake, Parker
Co. Divided by Scott and Armstrong (ms. of Parker Co. rept) into following
members (descending) : Grindstone Creek beds, Brannon Is., Steussy shales, Meek
Bend Is., Hill Creek beds, Dennis Bridge Is., Kickapoo Falls Is., Lazy Bend beds,
and Dickerson beds.

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534, pp. 15-24).
Afi'Wsap /nt. in Parker Co. has been divided by G. Scott and J. M. Armstrong
(unpublished mss.) into 3 members (descending), Grindstone Creek memb., Lazy
Bend memb., and Dickerson memb., and the Grindstone Creek and Lazy Bend
members are divided into several beds [listed under those members). Is basal fm.
of Strawn group. Underlies Garner fm. and uncon. overlies Bend group, which is
divided into Smithwick and Marble Falls fms.

Millsdale limestone.

Upper Ordovician (Richmond) : Northeastern Illinois.
See under Ainr <ShMe Is.

tMillstone grit.

A term applied in early repts to basal egl. of Penn, series in Eastern
and Central States. In Pa. it was applied to Pottsville fm. of present
usage; in N. Y. it was applied by Eaton to Shawangunk cgl., according
to W. W. Mather (N. Y. Geol. Surv. 4th Rept., 1840), also to Oneida
cgl., according to L. Vanuxem (N. Y. Geol. Surv. 4th Rept., p. 374).
The name was derived from fact that the conglomeratic beds were
quarried for millstones. In western Ky. the name was applied to
Caseyville ss. (of Pottsville group).

Millstone grit group.
Carboniferous: New Brunswick.

G. A. Young, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 314).

Midstream series.
Ordovician: New Brunswick.

G. A. Young, 1911 (Canada Geol. Surv. Mem. 18, p. 32).

Millsville member.
Carboniferous : Nova Scotia.

W. A. Bell, 1926 (Canada Geol. Surv. Summ. Rept. 1924, pt. C, p. 160).

Millsville conglomerates.
Pennsylvanian (lower) : Nova Scotia.

J. S. Stewart, 1932 (Nova Scotia Dept. Public Works and Mines, Ann. Rept. on
Mines 1931, pt. 2, p. 37).

Milltown andesite.
Tertiary : Southwestern Nevada (Goldfield district).

F. L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 47, etc.). Milltown andesite.—
Mainly Sows, but with some dikes and intrusive masses and with some tuft and
breccia. Locally includes some effusive basaltic rocks that are not exposed at
surface. Overlies Morena rhyolite, from which it is probably separated by an
erosion interval. Where Morena and Sandstorm rhyolites are absent it rests on
the latite. Thickness estimated at 700 ft. Named for small settlement of Milltown,

about | mi. E. of Goldfield.
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Millwood formation.
Millwood series.
Millwood shales.
Upper Cretaceous : Manitoba and British Columbia.

J. B. Tyrrell, 1893 (Canada Geol. Surv., n. s., vol. 5, pt. 1, pp. 83E, 144E, 199E,
212E-215E). MHwood series, Cret., B. C. Included in Pierre.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 216).
JHHwooti fm., Cret., Canada.

D. B. Dowling, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 91). MiHwood, Cret.,
Manitoba.

W. Malcolm, 1913 (Canada Geol. Surv. Mem. 29, p. 40). AHRwood shales, Cret.,
Manitoba.

S. C. Ells, 1923 (Canada Mines Branch Summ. Rept. 1921, p. 36). MiRwood series.
Cret., Manitoba.

R. C. Wallace, 1925 (Geol. fms. of Manitoba, pub. by Nat. Hist. Soc. of Manitoba,
p. 28). AfiRwood series, Cret., Manitoba.

M. Y. Williams, 1932 (Jour. Geol., vol. 40, No. 6, p. 561). MiHteood of Manitoba
underlies Odanah and correlates with Judith River, Ciaggett, and Eagie of Mont.

Miiner formation. (In Mesaverde group.)
Upper Cretaceous: Northwestern Colorado (Yampa coal held).

M. R. Campbell, 1931 (Tentative correlation of named geologic units of Colo., com-
piled by M. G. Wilmarth, U. S. G. S. separate chart), miner fm—Shales, thin-
bedded ss., and coal beds underlying Trout Creek ss. and overlying Haybro fm.
Included in Mesaverde group. Thickness 600 to 800 ft. The fm. crosses- valley
of Yampa River in T. 6 N,, R. 86 W. and is named for Milner, a small village in
this valiey.

Milton formation.
Jurassic (?): Northern California (Downieville region).

H. W. Turner, 1894 (Am. Geol.. vol. 13, pp. 232-234). MiMon series.—Comparatively
little-altered sediments containing targe amount of fragmentai diabasic materia!
with some qtzite, hne-grained reddish clastic rocks, a variegated breccia, and a
few Is. lenses. Considered older than Mariposa si. and younger than Sailor
Canyon fm.

Named for exposures in neighborhood of Milton, an old stage station on
Middle Fork of Yuba River, in Downieville quad.

Milton dolomite.
Upper Cambrian: Northwestern Vermont (Chittenden County).

A. Keith, 1923 (Am. Jour. Sei., 5th, vol. 5, pp. 111-115). MtMoa dob—Almost
entirely massive do!., dne and coarse grained. Most beds 1 to 4 ft. thick, es-
pecially in lower part of fm., and bedding usually difHcuit to determine. Color
dark bluish gray or steel gray through light gray to buff, most beds weathering
dark. Beds of sandy dol. fairly common, but only a little dolomitic ss., mainly in
upper third of fm. One peculiarity is its considerable content of black chert,
which occurs in smail irregular patches and pockets and very seldom in layers.
Another peculiarity is its large content of dolomitic cgl., present at many horizons
throughout fm. and almost invariably at top. The cgl. consists mainiy of pebbles
of dol. and dolomitic ss., the source of which is probably the beds of same char-
acter in lower parts of the fm. Upper 89 ft. at Highgate Falls consists of fossii-
iferous slabby dol. and Is. interbedded with 8 layers of cgl. that resembles tillite,
but only one of which (15 ft. below top and 26 ft. thick) contains boulders of
foreign origin. Fossils in upper 80 ft. determined by C. Schuchert to be Upper
Camb. No fossils in middle and lower parts of fm.; Middle Camb, may be
represented in lower part of Milton dol. or in upper part of underlying Col-
chester fm. Thickness of fm. 800+ ft. Underlies Highgate si. and rests uncon.
on Colchester fm. (Lower Camb.). A few mi. SW. and NW. of St. Albans the
fm. is cut out by erosion. Extends from Canada to Monkton. Best exposed in
wide belt passing through town of Milton, about 3 mi. W. of Milton village.

A. Keith, 1924 (Vt. State Geol. Rept. 1923-4, p. 137, footnote). Later work has
shown there was considerable interval btw. deposition of the dol. to which
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was applied in my 1923 paper and that of the thinly bedded [strata] there
called upper MiMon. 1 therefore propose to call the latter MissisqMOi fm. [This
name applied to fossiliferous upper 80 ft. of Milton dol. as originally dedned in
St. Albans region, and restricted MiWon. dol. to lower or unfossiliferous part.]

B. F. Howell, 1929 (16th Rept. Vt. State Geol.,, pp. 264-266). Keith stated that
Upper Camb, fossils occurred in MiMon dol, but this record was based on an error,
whereby certain Upper Camb, fossiliferous beds were wrongly correlated with true
Milton. No fossils have been found in original Milton, and we do not know
certainly whether it is Paradoxidian [Middle Camb.] or older, but as it seems to
underlie the Paradoaddes beds either uncon. or discon., it was probably laid down
in late EoCamb. time. The underlying Colchester fm. has yielded many EoCamb.
fossils. We now know that the Middle Camb. Purudoaddcs beds form a distinct
fm. above the Milton. Keith was not certain to which of his fms. the Paradoaddes
beds at St. Albans (St. Albans sh. of writer) belonged, but later detailed search
by Schuchert, Keith, and writer found that they overlie Milton dol. and underlie
Highgate si.

A. Keith, 1932 (Wash. Acad. Sei. Jour., vol. 22, No. 13, July 19, pp. 372-373),
excluded from his Milton dol. the upper 80 ft. of beds containing Upper Camb,
fossils (which he in 1924 named Missisqaoi fm.—preoccupied and now replaced
by Mill Bluer cyl), and applied Milton dol. to the lithologically similar dol.
cgl. underlying St. Albans si. (Middle Camb.) and overlying Parker si. (Lower
Camb.) in St. Albans region.

C. Schuchert, 1933 (Am. Jour. Sei., 5th, vol. 25, pp. 359, 368, 369, etc.). In
original account of Miiton dol. Keith regarded it Upper Camb., though he had
not found fossils in it [in its type area]. Ulrich was drst to find these in typical
area during summers of 1930 and 1931, and they conhrmed Keith's reference.
In his later held work Keith continued more detailed mapping N. to Canadian
border, and, finding so many similar dolomites, confused some of them, and in
his 1932 paper applied "Milton dol." to a much thinner dol. (about 30 ft.) in
upper part of Lower Camb. (Parker) [overlying the Parker], AH of these Lower
Camb. "Miltons" must be excluded and term be restricted to the original intention,
namely, to the dolomites W. of Milton and of Upper Camb, age, and to their
eyMiuulents. In Milton region the true Milton dol. is 700+ ft. thick, is conformably
overlain by Highgate si. and uncon. underlain by Parker si. In Highgate Falls
region the Upper Camb, beds separating Highgate si. from the uncon. underlying
Parker si. are here given-the following names (descending): HiyTtyute ts.-st.,
85 ft.; Gorye opt., 80 ft.; Gorye ts.-dot., 140 ft. Writer has made 10 trips to
region. [The Highgate Is.-sl. of Schuchert was included in Highgate si. as
originally dedned by Keith, and the Gorge cgl, and Gorge Is.-dol. of Schuchert
were clearly included in original dednition of Milton dol., and are shown by
Schuchert's diagram on p. 368 to be=typical Milton dol. The name Gorye
is nongeographic.] At 3 widely spaced localities the Upper Camb, basal MiB
Bwer Is. cyl. overlies St. Albans si. with erosion uncon. Its thickness is 5
to 15 ft.

The present definition of Milton dol. approved by U. S. Geol. Survey and A.
Keith applies the name to the Upper Camb, strata underlying Highgate si.
and uncon. overlying Parker si. (originally called CoMiester fat.).

Milton quartzite.
Cambrian(?): Eastern Massachusetts (Boston region).

M. Billings, 1929 (Am. Jour. Sei., Sth, vol. 18, pp. 99, 101-103). MiMoa qtzite is
proposed by writer for the coarse granular qtzite exposed just N. of the Quincy
granite in town of Milton. It is a greenish, somewhat sheared grit which dips
steeply to N. and is 400 to 500 ft. thick. All previous writers have assigned
this rock to Roxbury cgl. (Perm.). Its separation from Roxbury cgl. originated
with Dr. Kirk Bryan. It is entirely unlike latter fm., however, for it is well
sorted and composed almost entirely of rounded quartz grains. Deposited under
conditions very different from those which prevailed in Carbf. times in this region.
Its close association with Quincy batholith implies a Camb, age, for great quantities
of proved Camb, sediments are found as xenoliths in the Quincy granite and
doubtless represent fragments of a collapsed roof. Assigned to Gam!). (?).

E. J. Rhodes and W. H. Graves, Jr., 1931 (Am. Jour. Sei., 5th, vol. 22, p. 371).
We visited Milton qtzite locality with Dr. [L.] La Forge and found Mittoa fm. an
ar&ose rather than a qtzite. The pebbles of the Milton entirely resemble the
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matrix and sandy facies of Roxbury cgl. in a nearby outcrop. The Milton is
not metamorphosed. Its original clays are still present and the rock has been
but slightly altered by shearing. We are of opinion Milton fm. is a fine-grained
portion of Roxbury cgl., to which fm. all writers preceding Billings assigned it.

Milton moraine.
Pleistocene (Wisconsin stage) : Southern Wisconsin. Shown on moraine
map (pl. 23) of U. S. G. S. P. P. 106. Named for Milton, Rock Co.

Milverton moraine.
Pleistocene (Wisconsin stage) : Southern Ontario. Shown on moraine map

in Smithsonian Inst. Ann. Rept. 1912, p. 297, 1913.

Milwaukee formation.

Middle Devonian: Southeastern Wisconsin (Milwaukee and vicinity).

W. C. Alden, 1906 (U. S. G. S. Milwaukee folio, No. 140). MihoanRee fm.—Only
lower 15 to 25 ft. exposed, but following generalized section is based on exposures
and well records (descending) : Black sh., 15 ft.; soft bluish "soapy clay" or sh.,
80 ft.; bluish mag. Is. ("cement rock"), 12 ft.; bluish Is. and softer bluish "soapy
clay," 31 ft. Very fossiliferous. Hamilton fauna. Overlies Waubakee fm.
Underlies Pleist. drift. Named for exposures near Milwaukee.

Milwood series.
Upper Cretaceous : Manitoba.
See JUMwood, the correct spelling.

tMimbres limestone.

Silurian and Ordovician: Southwestern New Mexico.

C. II. Gordon, 1907 (Sei., n. s.. voi. 25, pp. 824-825; Jour. Geol., vol. 15, pp. 91-92).
Mimbhres Is., 900 to 1.200 ft. thick, underlies Dev. Percha sh. and overlies Upper
Camb. Shandon qtzite [Bliss ss.]. The greater part of these Iss. contains Richmond
fauna, but upper 100+ ft. have yielded Sil. fauna.

Now separated into Fusselman Is. (Niagaran). Montoya Is. (Richmond),
and El Paso Is. (Lower Ord.), and name abandoned.

Named for Mimbres Mtns, W. part of Sierra Co.

Mimbresian series.

A term introduced by C. [R] Keyes to cover his Cristobal Iss. (of
Richmond, late Ord. age) of N. Mex. (See Iowa Acad. Sei. Proc.,
vol. 22, 1915, pp. 257-259.) In his Conspectus of geol. fins, of N. Mex.,
1915, p. 9, he defined it as "term restricted to Late Ordovieic section
in Mimbres, Caballos, and Franklin Ranges that carries the Richmond
fauna." In 1922 (Pan-Am. Geol., vol. 38) he stated this is not Mimbres
Is. of Government repts.

Minabariet formation.
Jurassic: British Columbia.

C. H. Crickmay, 1930 (Calif. Univ. Dept. Geol. Sei. Bull, vol. 19, No. 2, p. 33).

tMinden formation. (In Claiborne group.)
Eocene (middle) : Northern Louisiana.

J. W. Whittemore, 1927 (La. State Dept. Cons. Bull. 14, pp. 6, 9, map) ; 1928 (idem-
Bull. 16, p. 8) ; and 1929 (idem. Bull. 19, p. 6). Mindern or 87. Maurice fm. outcrops

I. Campbell and A. D. Miller, 1928 (A. A. I'. G. Bull, vol. 12, No. 10, p. 990).
Maarice (Minden).—Green and brown glauconitic sh., 130 ft. thick in Richland
Parish, NE. La., where it underlies Quat. and overlies Sparta sand.

A. C. Ellisor, 1929 (A. A. P. G. Bull, vol. 13, No. 10, pp. 1339-1346). Those beds
in La. which are stratigraphieally same as Crockett memb. of Tex. have been
locally referred to as Minden beds. Town of Minden [Webster Co., NW. La ] is
not on so-called Minden beds, but is on Sparta sands. (Oral communication from
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L. P. Teas, of Humble Oil & ReRning Co.) As it is not advisable to use two names
for same memb., the [new] name which has been used in Tex., is suggested
instead of The outcrops of the Crockett in Tex. are better exposures. For
these reasons Jfwden is dropped and CrocAett used instead.

H. K. Shearer, 1930 (A. A. P. G. Bull,, vol. 14, No. 4, pp. 433-450). Afowtt Lebanon
/m. is here proposed to replace Jfawice fm. restricted of Spooner and Minden fm.
The name 3fotmt .Lebanon- has been used by Standard Oil Co. geologists and a few
others since 1924, in referring to the upper marine fm. of the Claiborne. Name is
taken from old town of Mount Lebanon, in Bienville Parish, which is sunounded
by good fossiliferous exposures. Minden is not considered as satisfactory a name,
because the typical exposures are several mi. from Minden, and the fm. there is not
as characteristic as in Bienville Parish. The fm. generally consists of brown or
green sh. and glauconitic sand containing a characteristic fauna. Thickness 350 it.
Underlies nonmarine CockReld [Yegua] fm. and overlies Sparta fm. Includes Saline
Bayou, Milams, and Crockett members of Tex. According to C. L. Moody and others
who have done detailed work in Tex., the exposure at Cook Mountain, Houston Co.,
Tex., is definitely on the same fm. If this is true, Coo% .Mortain, should be used
as the fm. name, because it has priority over any of other names which have been
proposed.

H. V. Howe, 1933 (A. A. P. G. Bull, vol. 17, No. 6, p. 625). The name "Minden"
was suggested by writer during a course of lectures he was giving in Shreveport.
It was not then known just how the Cook Mtn of Tex. fitted in La. section. As a
result the name came into fairly common use by petroleum geologists and has crept
into the literature several times without ever having been formally described. Por-
tions of writer's odce map of geol. of La., on which appeared, were copied
by Whittemore [the 3 books listed above] without writer's knowledge during his
absence on summer vacation. Acknowledgment was given in later two publications,
but writer never sanctioned placing this naine in print. Another name for this fm.
is Jfowif Lebanon of Shearer, who, when he proposed Mount Lebanon, suggested
that Cook Mtn is the proper name if exposure at Cook Mtn definitely proved to be

/m. is now replaced by Coo/j Jffn, /m., the older name.

Mineola limestone.

Middle Devonian (Onondaga) : North-central Missouri.

E. B. Branson, 1920 (Am. Jour. Sei., 4th, vol. 49, pp. 267-276). ts.—Ex-
tremely irregular in composition, ranging from very compact fine-grained Is. of high
purity to ss. Commonest phase is a porous sandy Is. Occurs in patches. Thick-
ness 0 to 40 ft. Uncon. underlies Callaway Is., and uncon. overlies fms. ranging

from Kimmswick Is. to Jefferson City Is. Fauna closely related to Onondaga faunas
of Ind. and Ohio. Contemp. with Cooper Is., but deposited in separate sea.

See later entries under Cooper Zs.

Named for exposures, 4 or 5 mi. in extent, in vicinity of Mineola, Mont-
gomery Co. Good outcrops in secs. 11 and 12, T. 48 N., R. 6 W.

Mineral Creek andesite.

Tertiary : Mogollon district, New Mexico.

H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). Flows, breccia, and aggl. ; predominantly
andesitic ; thin vesicular Rows alternate with breccia and aggl.; some beds of
reddish-purple feldspathic ss., of light-gray, dark-red, purple, and nearly black colors.
Thickness 6 to 700 ft. Older than Fanney rhyolite and younger than Pacific
quartz latite.

Named for exposures in S. walls of Mineral Creek Canyon above Cooney
mine.
Mineral King beds.
Triassic (?) : Southern California (Tulare County).

H. W. Turner, 1894 (Am. Geol., vol. 13, p. 231, and U. S. G. S. 14th Ann. Rept. pt. 2,
p. 451.) JfmeraZ be%s.—Clay si., mica schist, qtzite, and crystalline Is, ex-
posed at old mining camp of Mineral King, about 15 mi. SW of Mount Whitney, at
headwaters of Kaweali River, Tulare Co. Assigned to Triassic (?), on basis of
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Mineral Wells formation. (In Strawn group.)
Pennsylvanian : Central and central northern Texas.

F. B. Plummer, 1919 (A. A. P. G. Bull,, vol. 3, p. 138). Strawn div. overlies Millsap
div., and is divided [in tabie] into (descending) Gordon, Mineral Weiis sss., Brazos
ss., etc. [Subdivisions not described.]

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31, 32). Mineral
Wells (nt.—Sss. and shales, with coal No. 1 (Thurber coal) at base. Thickness 500
to 800 ft. Top fm. of Strawn group. Underlies Palo Pinto Is. (of Canyon group)
and overlies Millsap [Millsap Lake] fm. Named for exposures in vicinity of
Mineral Wells, Palo Pinto Co.

E. H. Seilards, 1933 (Univ. Tex. Buli. 3232, pp. 106, 108). Mineral Wells pc. is
restricted by G. Seott and J. M. Armstrong (ms. on geol. of Parker Co.) to beds
above Brazos ss. [Brazos River ss.] and they introduce Garner fat. for lower part
of original Mineral Wells fm., or to include (descending) Brazos ss., Mingus sh., and
Thurber coai members. [Seilards (1933) included in top of Mineral Wells fm. of
Colorado River region the Capps is. memb. This definition is present approved
definition of U. S. Geol. Survey, and is the one followed by F. B. Plummer and
J. Hornberger, Jr., 1936 (Univ. Tex. Bull. 3534).]

Mines dotomite.
Cambrian (Upper) : Central Pennsylvania (Blair to Center Counties).

C. Butts, 1918 (Am. Jour. Sei., 4th, voi. 46, pp. 527, 534, 537). Mines dot—Cherty
dol., oolitic, yielding much oolitic and platy scoriaceous chert. Thickness 250 ft.
Underlies Larke dol. and overlies Gatesburg fm. Named for old mining town of
Mines, several mi. SW. of Williamsburg, Blair Co. Best exposed in N. end of
long ridge just SE. of Wiiliamsburg.

Minesota conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.

S. H. Broughton, 1863 (Remarks on the mining interest and details of the geology of
Ontonagon County, pam. of 24 pp. and map, Phila., 1863 ; see map and p. 20).
Minesota cpl.—A belt of cgl. and ss. 60 ft. wide. Its southern or lower half is ss. ;
the upper or northern half is cgl., which is usually highly metamorphosed and
breaks with a trappean fracture, its divisional planes and lines of clearage
[cleavage] dividing it imperfectly into irregular cubical or prismoidal blocks. Is
distinguished by its drm and compact texture, its pebbles of feldspathic and syenitie
rock, and the occasional presence of considerable epidote and carbonate of lime.
This belt underlies the metalliferous deposits worked at Minesota mine. It is suc-
ceeded by the Minesota traps.

According to B. S. Butler (U. S. G. S. P. P. 144, 1929) is probably same as
Kearsarge cgl. It belongs to Central Mine group.

Minesota trap.
Pre-Cambrian (Keweenawan) : Northern Michigan (Ontonagon County).

S. H. Broughton, 1863 (Remarks on the mining interest and details of the geology of
Ontonagon County, pam. of 24 pp. and map, Phila., 1863; map and p. 20). These
traps, 570 feet wide, as stated above, are termed the Minesota traps, and with the
underiying [Minesota] cgl. generally, the Minesota Oeits. [Shown as underlying
National ss. and overlying Minesota cgl.]

Named for occurrence at Minesota mine, Ontonagon Co.

Minford silt.
Pleistocene: Southern Ohio.

W. Stout and D. Schaaf, 1931 (Geol. Soc. Am. Bull.,, vol. 42, No. 3, pp. 663-672).
Minford silts.—Fine, highly laminated silts, composing upper and by far greater
part of valley ailing of old preglacial valleys of all larger streams in southern Ohio
and well toward headwaters of smaller tributaries. In main the evidence favors
glacial origin. Rests on the old alluvium, where locally present, and on the stt&
older sands that lie on bed rock. Named for exposure in the cut of Chesapeake
Ohio Ry at Minford, Harrison Twp, Scioto Co.
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Mingan formation.
Ordovician: Quebec (Mingan Islands).

C. Schuchert and W. H. Twenhofel, 1910 (Geol. Soc. Am. Bull., vol. 21, p. 688).

Mingo formation. (In Pottsville group.)
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee.

G. H. Ashley and L. C. Glenn. 1906 (U. S. G. S. P. P. 49, pp. 33, 38, 207, and pl
XLA). Minyo fm.—Shales, sss., and coals, 950 ft. thick, underlying Catron fm. and
overlying Hance fm. in Cumberland Gap coal field. Top dehned by base of Poplar
Creek coal in Log Mtns, and by base of Wallins Creek coal in Black Mtns. Base de-
fined by base of Harlan coal to E., by base of Hance coal in central part of Cum-
berland Gap coal field, and by base of Bennett Fork coal at W. Correlated with
upper part of Kanawha fm. and lower part of Sewell fm.

Named for Mingo Mtn, Claiborne Co., Tenn.

Mingus shale member (of Garner formation).
Pennsylvanian: Central northern Texas (Palo Pinto County).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 25, 31; Univ. Tex.
Bull. 2132, pp. 75, 76, and charts). Minyws sTi. memb. of Mineral Wells fm.—Gray
sandy sh., 250 to 300 ft. thick, overlying Thurber coal, which is basal bed of
Mineral Wells fm. (of Strawn group). The sh. is nowhere well exposed in com-
plete section, but is observed in coal mine shafts and well borings. Underlies Bra-
zos River ss. Named for small mining town 8. of Mineral Wells.

E. H. Seilards, 1933 (Univ. Tex. Bull. 3232, pp. 106, 108). G. Scott and J. M. Arm-
strong (ms. on geol. of Parker Co.) restrict Mineral Wells fm. to beds above Brazos
ss. memb., and introduce Gamer fm. to include lower part of Mineral Wells fm., or
(descending) Brazos ss., Mingus sh., and Thurber coal members.

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Buil. 3534, pp. 23-30), di-
vided Garner fm. into following members (descending) : Brazos River ss. (25 to 75
ft. thick), Mingus sh. (145 to 210 ft. thick), and Thurber coal (2 ft. thick), and
gave a detailed section of Mingus sh. in Palo Pinto and Parker Co. region.

Minho beds.
Cretaceous: Jamaica.

R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 24, p. 57).

Minidoka basalt.

Pleistocene: Southern Idaho (Minidoka 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). Minidoka ba-
salt—Vesicular, blue, pahoehoe basalt containing tiny crystals of olivine and
thinly covered with ioess. Thickness 30+ ft. Overlies conformably the capping
gravel memb. of the beds deposited in lake behind the Sand Spring lava dam.
Older than Wendell Grade basalt and younger than Burley lake beds. Named for
Minldoka Dam. Probably issued from one of cones near Minidoka.

Minins series.

Pre-Cambrian: Ontario.

W. S. Dyer, 1933 (Canadian Min. Jour., vol. 54, No. 2, p. 72).
Minneapolis limestone.

Middle Ordovician: Southern Minnesota.

F. W. Sardeson, 1907 (Geol. Soc. Am. Bull,, vol. 18, p. 185). Minneapolis is.—Basal
bed of Beloit fm., and heretofore known as Buff bed and Lower Bull bed. Under-
lain by St. Peter ss. and overlain by Bellerophon bed.

Is basal part of Platteville Is.

Named for Minneapolis.
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Minnekahta limestone.
Permian? (may be Triassic) : Western South Dakota, eastern Wyoming,
northwestern Nebraska.
N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept., pt. 4, p. 514). IfiwicAaMa is.—
Thin-bedded gray Is., 30 to 50 ft. thick, underlying Spearhsh fm. and overlying

Opeche fm. in Black Hills. In previous repts called Rwrple Is. Type loc. is region
near the hot springs originally known as "Minnekahta" by Indians.

Minneiusa sandstone.

Pennsylvanian: Western South Dakota and northeastern Wyoming.

N. H. Winchell, 1875 (Black Hills of Dakota, by Wm. LudloW, U. S. Eng. Dept. U. S.
Army, pp. 38, 65, map). ss. dr Upper ss.—Nearly white, crystalline,
subsaccharoidal ss., coarsely granular when weathered and hard ; has somewhat
aspect of a crinoidal Is. but without stem sections of crinoids. [In another place
he describes it as white ss., locally stained with iron so as to have a brick-red
color. Thickness 75 ft. in Black Hills, S. Dak. Underlies Upper Is. and overlies
Lower Is. Named for Indian name of valley in which it was discovered.

T. A. Jaggar, 1901 (U. S. G. 8. 21st Ann. Rept., pt. 3, pp. 178-181, and map).

MclMsai w/O.tc ss., 100 ft. Separated from overlying Minnekahta Is. by 90 ft. of
red ss. Rests on 200 to 700 ft. of gray Is. equiv. to Madison Is.

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept., pt. 4, p. 510). Riaaclusu fin.—
Sss., mainly buff and red, in greater part calc.; some thin Iss. Thickness 400 to
450 ft. Minneiusa was applied by N. H. Winchell in 1875 'to a portion of the
bright-colored sandy members of the Carbf. lying above the Gray or Pahasapa Is.
In this rept the name will be employed to designate all sss. and Iss. in Black Hills
region lying btw. well-defined limits of Pahasapa Is. below and deep-red sss. and
shales of Opeche fm. above. Minneiusa is Dakota Indian name for Rapid Creek.

Minneiusa is Sioux Indian name for rapid water. The fm. is exposed on
Rapid River 4 or 5 mi. above Rapid City, S. Dak. The fm. possibly in-
cludes some Perm, at top and some Miss, at base.

Minnesota trap.
Minnesota conglomerate.
Pre-Cambrian (Keweenawan) : Michigan.
See trap and DDwesota cp/. These units were named for a mine
(spelled Minesota) in Ontonagon Co.

Minnesotan series.
A term introduced by C. [R.J Keyes to include Glenwood sh. and St. Peter
ss. of Jowa and Minn. (See Iowa Acad. Sei. Proc., vol. 1!), pp. 147-151,
1912.  In 1931 (Pan-Am. Geol., vol. 56, pp. 348-349) he restricted the
name to St. Peter ss., and assigned Glenwood sh. to Chazy epoch.

tMinnesota River Valley gneiss and granite.
A descriptive term applied by C. D. Walcott (Geol. Soc. Am. Bull., vol. 10,
1899, table on p. 222) to basement rocks in southern Minn., which he
assigned to tArchean system.

Minnewanka formation.
Devonian : Alberta.

H. W. Shinier, 1926 (Canada Geol. Surv. Bull. 42, pp. 3, 6, 20).

Minnewaste limestone.
Lower Cretaceous: Western South Dakota (SE. part of Black Hills).

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept., pt. 4, p. 529). Hhmewastc la—'
Nearly pure light-gray Is., 0 to 30 ft. thick, underlying Fuson fm. and overlying
Lakota fm. Contains no fossils. Formerly included in Dakota ss. Minnewaste is
Dakota Indian name for Cheyenne River. Extensively exposed in anticline 2 mi. E-
of Hot Springs, 8. Dak.
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N. H. Darton and S. Paige, 1925 (IJ. S. G. S. Central Black Hills folio, No. 219,
p. 12). In SE. part of Biack Hills uplift the Lakota ss. is overlain by Miunewaste
Is., a thin sheet of Is., which terminates btw. Buffalo Gap and Fuson Canyon.
This Is. is about 12 ft. thick in Buffalo Gap and 18 ft. thick on plateau S. of
Calico Canyon.

Minnith zone. (In Powell limestone.)
Lower Ordovician (Beekmantown) : Central eastern Missouri (Ste. Gene-
vieve County).

Weller and S. St. Clair, 1928 (Mo. Bur. Geoi. and Mines, vol. 22, 2d ser., pp. 86-
90). The base of the upper Powell is placed at bottom of zone of cellular fer-
ruginous chert, which may be termed Minnith. zone, in which there is a prolific
fauna in most places where it is found, the distinguishing fossils being Trochone-
moid gastropods. The Minnith zone consists of intercalated beds of argill. dol.,
decomposed dol., and soft, ferruginous chert. Where absent the contact btw. upper
and lower Powell is marked by a thin ss. or cgl. or a slight uncon. At Minnith the
Minnith zone rests directly on Cotter fm.

«

Named for exposures at and near Minnith, Ste. Genevieve Co.

Minong breccia.
Pre-Cambrian (Keweenawan) : Northern Michigan (Isle Royale).
A. C. Lane, 1898 (Mich. Geol. Surv. vol. 6, pt. 1, pp. 87, 101, 105, and pl. I). Be-
lieved to be same as Kearsarge cgl.
Belongs in Central Mine group. Has also been called Minowy cyl.
Named for occurrence in Minong mine, Isle Royale.

Minong porphyrite.

Pre-Cambrian (Keweenavyan) : Northern Michigan (Isle Royale).

A. C. Lane, 1898 (Mich. Geol. Surv. vol. 6. pt. 1. pp. 141, 142, 159, 161, 170. 177.
200, 201, 209, 212, and pls. | and 2). Shown as younger than Minong trap and
older than Minong breccia.

Belongs to Central Mine group.

Named for occurrence in Minong mine, Isle Royale.

Minong trap.
Pre-Cambrian (Keweenawan) : Northern Michigan (Isle Royale).
A. C. Lane, 1898 (Mich. Geol. Surv. vol. 6, pt. 1, pp. (see index), pls. |1 and 2).
Shown as older than Minong porphyrite.
Belongs to Central Mine group. Is younger than Kearsarge West amygda-
loid.
Named for occurrence in Minong mine, Isle Royale.

Minooka moraine.
Pleistocene (Wisconsin stage) : Northeastern lilinois. Shown on moraine
map (pl. 23) in U. S. G. S. P. P. 106. Named for Minooka, Grundy Co.

Minshall sand.
A subsurface sand in Conemaugh fm. (Penn.) of W. Va,, that lies at or
near horizon of Connellsville ss. memb. Named for F. W. Minshall,
geologist, Marietta, Ohio.

Mint Canyon formation.
Miocene (upper) : Southern California (Los Angeles County).

W. S. W. Kew, 1923 (A. A. P. G. Bull, vol. 7, pp. 411-420). Mint Canyon fm—
Land-laid deposits locally developed in vicinity of Mint Canyon, a branch of upper
part of Santa Clara River N. of San Gabriel Mtns. Contains good vertebrate
faunas at several horizons. Rests uncon. on beds that are probably=Sespe fm.
In places overlain by strata containing an upper Mio. fauna and tentatively cor-
related with Modelo fm.; and in other places it lies uncon. beneath Pico fm. [In
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U. S. G. S. S. Butt. 753, 1924, Kew gives thickness of Mint Canyon fm. as 4,000+
ft. and states that the name is substituted for MeHeaia, because latter is not geo-
graphic. ]

Mint Spring marl member (of Marianna limestone).

Oligocéne (lower) : Southern Mississippi.

C. W. Cooke, 1918 (Wash. Acad. Sei. Jour., vol. 8, pp. 187, 195-196). Mutt Sprwty
calc, marl mem&. (of Marianna Is.)—Sands and shell marls which in western Miss,
replace "chimney rock" facies of Marianna Is. Between Vicksburg and Pearl
River the Mint Spring marl occupies entire interval btw. Forest Hill sand [below]
and Glendon Is. [above], but E. of Pearl River it is overlain by a thickening
wedge of Marianna "chimney rock." Has not been recognized E. of Chickasawhay

A. R. Mornhinveg and J. B. Garrett, Jr., 1935 (A. A. P. G. Bull, vol. 19, No. 11,
p. 1659). Writers propose to set upper limit of the Mint Spring at drst Is. ledge,
and the lower at last fossiliferous bed. Btw. these limits are included 20 to 25

ft. of marine strata, grading from sparingly fossiliferous lignitic sands and clays
in lower part to sandy fossiliferous marls in upper part.

Miocene epoch (or series).
Next to last epoch of Tertiary period and the rocks formed during that
epoch. For definition see U. S. G. S. Buli. 769, p. 53.

Mira series or formation.
Cambrian : Canada and Nova Scotia.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 195).

Mira basalt.

Tertiary (upper Miocene) : Southwestern Nevada (Goldfield district).

F. L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 69, etc.). Mira basait.—A basalt
Cow, 100+ ft. in greatest thickness, intercalated in Siebert [Esmeralda] fm. Un-
derlies S. part of town of Goldfield. Caps Mira Mtn and some smaller hills
in neighborhood. Prevailingly vesicular and characterized megascopically by large
phenocrysts of vitreous feldspar disseminated sparingly through the rock.

Miraleste tuff bed. (In Monterey shale.)

Miocene (middle) : 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, pp. 125-149). A distinctive tuff, readily recognized by abundance
of pumice lapillae, which lies 125 to 175 ft. below top of middle div. of Altamira
sh. memb., is here named Miraleste tafl bed, from Miraleste dist. Type region
is on W. side of upper Agua Negra Canyon. Thickness of tuff varies from a
fewinch'estoOft.

Mirando sand.

A subsurface sand in Fayette ss. (upper Eocene) in southern Tex. Lies
lower than Cole sand and 500 ft. higher than Webster sand.

Mirando City sand.
A subsurface sand in the upper Eocene of Driscoll pool, Duval Co., Tex.

Misener sand.

A name that has been applied by drillers and oil geologists to a sand, or
sands, encountered in oil and gas wells of many counties of eastern and
northern Okla, and Cowley and adjoining counties of southern Kans.
The name is said (N. W. Bass) to have been first applied to a sand in
an oil pool near town of Beggs, Okmulgee Co., Okla. In that county
(according to Okla. Geol. Surv. Bull. 40F, 1926) it lies in top of Viola
Is. ; it is not a sheet sand, but consists of small lenses ; it occurs locally |
and it has been correlated with Sylamore ss. The sand, as now com-
monly interpreted, is a transgressing unit that is treated by U. S. Geol.
Survey as basal memb. of Chattanooga sh., and it overlies a widespread
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uncoil. of pre-Chattanooga time. In some parts of Okla, it lies on
Siliceous lime (Arbuckle Is.) ; in other places it lies on rocks as young
as Hunton Is. (Dev. and Sil.). It is said (N. W. Bass, letter) to have
been named for Fred D. Misener, an oil operator of Tulsa, and to have
been found at depths of 3,009 to 3,054 ft. in No. 1 well (drilled btw.
Dec. 19, 1919, and March 10, 1920) on McWilliams lease in sec. 23, T. 15 N.,
R. 10 E. (now included in Wilcox oil pool, Creek Co., Okla.), where it
rests on Viola Is.

Misenheimer shale.
Middle Devonian: Southwestern Illinois.

T. E. Savage, 1920 (Am. Jour. Sei., 4th, vol. 49, pp. 169-178). Misenlteim-er s7"., 0 to
25 ft. thick, overlaps Grand Tower Is. in a few places, and in these the basai part
is dark sh. having greatly disturbed appearance and containing numerous shells
of Lciorht/nchus limitare and a few other fossils. Conformably underlies Lingle Is.,
Middle Dev. Well exposed in banks of Misenheimer Creek and tributaries in NE%
sec. 34 and NW% sec. 35, Misenheimer Twp, Union Co., where it rests uncon. on
Clear Creek chert or Dutch Creek ss. Corresponds to Marcellus and Hamilton of
N. Y. Middle Dev.

Misinchinka schists.
Pre-Cambrian: British Columbia.

M. Y. Williams and J. B. Bocoek, 1932 (Roy. Soc. Canada Trans., 3d ser., vol. 26,
sec. 4, p. 199).

Mispec group.
Mispeck group.
Devonian : New Brunswick.
G. F. Matthew, 1863 (Canadian Nat., vol. 8, p. 244).

Originally spelled .17(s/u-cA'; later repts spell it J/iapec.

Missi formation.
PTe-Cambrian: Saskatchewan and Manitoba.

E. L. Bruce, 1914 (Canadian Min. Jour., vol. 35, p. 504).

Mission argillite.
Paleozoic (?): Northeastern Washington (Stevens County).

C. E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 72, map). Mission arpilMte.—
Banded and massive argillites, calc, argillites, quartz mica schists, and narrow
intercalated bands of qtzite and Is. ; argillites and quartz-mica schists predominate.
Bands of pure white is., 2 to 100 ft. thick and traceable several mi., occur inter-
bedded with the argillites. One of these Iss., 3,000 ft. thick, has been named
Northport Is. and mapped as a separate fm., but it is in reality interbedded with
Mission argillites. Thickness of Mission argillite 12,000% ft. Rests on Clugston
Is. Is top fm. of Stevens series. May possibly constitute several fms., but it
would be dimcult to map subdivisions, as they are not persistent for any great
distances. [Town of Mission seems to be on this fim.J

Mission 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. 362, 364).
Mission ss—Named for prominent .occurrence along Mission Creek, especially in
secs. 13, 14, 23, 24, and 25, T. 28 N.,, R. 11 E. Just NW. of center of sec. 23,
T. 28 N, R. 11 E., it is conspicuous as the bed forming surface of prairie a few
ft. above creek bottom N. of Gordon ranch. In T. 29 N., Rs. 11 and 12 E,, it is
part of, a series of lenticular sss. overlying Possum ss. In T. 28 N,, Rs. 11 and
12 E. it is a very constant, conspicuous bed of hard ss., 2 to 4 ft. thick, weather-
ing in slabby blocks, prevailingly of pinkish color, in places carrying fossil shells
in top part and forming surface bed over great part of the open country btw.
Caney River and Mission Creek. Is generaily overlain by sh. In SE. part of area
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it becomes more or less lost in a series of soft, massive, lenticular sss., and appears
in sec. 31, T. 28 N,, R. 12 E., as part of a continuous massive bed 20 ft. or more
thick. Top lies 60 to 70 ft. below top of Cheshewalia ss. and 30+ ft. beiow base of
Hay Holiow ss.

Is=top bed of Revard ss. memb. of Nelagoney fm. (See 1922 entry under
Aevard ss. memV)

Mission Canyon limestone. (Of Madison group.)

Mississippian (lower) : Central northern Montana (Little Rocky Mountain
region).

A. J. Collier and S. H. Cathcart, 1922 (U. S. G. S. Bull. 736F, p. 173). In this
part of Mont. (Little Rocky Mtn region) the Madison Is. becomes a group divisible
into two distinct fms., here named Mission Canyon Is. (the upper one) and
Lodgepole Is. (the lower one). The Mission Canyon Is. is a massive white marine
Is. 500 ft. thick, and not so fossiliferous as Lodgepole Is. It is named for expo-
sure in Mission Canyon.

(Mission Creek series.
Tertiary, Cretaceous, Paleozoic: Southwestern Alaska (Yukon gold district).

J. E. Spurr, 1896 (U. S. G. S. 18th Ann. Rept., pt. 3, pp. 153-183). Mission Crech
series.—Cgls., grits, sss., and shaly and coaly beds. Named for Mission Creek, in
vicinity of which it is well exposed. Probably in part at least Lower Cret.

According to G. C. Martin this name included rocks of Tert, Lower Cret.,
and Paleozoic age. On Mission Creek it included Tert, and either Carbf.
or Dev.

Mission Creek shale. (In Deer Creek limestone.)
Pennsylvanian: Southeastern Nebraska, southwestern Iowa, northwestern
Missouri, and northeastern Kansas.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 40, 43, 49, 50). Mission
Creeh -sh. overlies Haynies Is. and underlies Ervine Creek Is., all included in Deer
Creek Is. Tt is % to 1% ft. thick in Nebr. and SW. Towa, 3 to 4 ft. thick in NW.
Mo., and 2 to 3 ft. thick in NE. Kans. Named for exposures on Mission Creek, SE.
of ITowa Point, Kans.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 185-187). The sh. overlying
"middle Deer Creek Is." (Rock Bluff Is.) and underlying Ervine Creek Is. in Kans,
contains 2 persistent subdivisions, the lower half consisting of hard black fissile
sh. and upper half of gray to yellowish soft clay sh. Because this sh. appears
exactly=Larsh sh., Haynies is., and Mission Creek sh. of Nebr. it is here called
Larsh-MMSnm Creeh sh. memh. Its thickness is 2% to 7 ft. [See also 1936
entry under Haynies Is.]

G. E. Condra and E. C. Reed, June 1937 (Nebr. Geol. Surv. Bull. 11, 2d ser.),
abandoned this name, as explained in 1937 entry under BarroaA .sh.

Missisquoi schist.
Upper Cambrian (?): Northeastern and southeastern Vermont.

C. H. Richardson, 1919 (11th Rept. Vt. State Geol., pp. 120-140, in a description of
Roxbury, S. part of Washington Co.). No definite name has been applied hitherto
to the sericite schists, save describing them as sericite schists and ynarty sericite
schists. Author proposes Missisgaoi schists for this terrane, which is prevailing
schist in Missisquoi River valley in N. part of State [in Orleans Co.]. It is the
schist in which most if not all serpentine and talc beds occur on east side of
Green Mtns. Is certainly pre-Ord. and tentatively referred to Lower Camb.

C. H. Richardson and C. K. Cabeen, 1921 (Vt. State Geol. Rept. State Geol. 1919-
1920, in description of Braintree Twp). The sericite schist and yaarty sericite
schist are known as Missisquoi schists. They are continuous from Missisquoi
Valley southward for more than 100 mi.

C. H. Richardson and C. K. Cabeen, 1923 (Vt. State Geol. Rept. 1921-22, pp. 109-140,
in description of Randolph Twp, SW. part of Orange Co., NE. Vt.). Missisyaoi
group as here used is made to include the sericite schists, qtzite, and the cMorite
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schists that are of sed. origin ; some of chlorite schists may be igneous. All terranes
of the group are Camb., or at least they are pre-Ord.

C. H. Richardson, 1924 (Vt. State Geol. Rept. 1923-24, pp. 77-103, in description of
Bethel Twp, NW. part of Windsor Co.). JWsWggMOi grrovp.—No fossils, but unques-
tionably pre-Ord. Includes hornblende schists that may be of sed. origin; certain,
diorite schists that seem to be of same age as enclosing sericites and qtzites, i. e.,
Upper Camb. ; sericitic qtzites, regarded as Upper Camb., which grade into sericite
schists that are younger than Bethel schist and older than Ord.; and, in places,
a cgl. that is regarded as a basal cgl., but if not basal then it is an intraformational
cgl. and the Missisquoi group of terranes might then be regarded as Lower Camb.
Rests uncon. on Bethel schist (Lower Camb.).

C. H. Richardson, 1927 (15th Rept. Vt. State Geol., pp. 127-158, describing Barnard,
Pomfret, and Woodstock Twps, in Windsor Co., SE. Vt.). -Afissiagaoi “roap.—
Sericite schists and sericite qtzites, with minor beds of chlorite schists, hornblende
schist, and gneiss that may not in all cases be of sed. origin. Is youngest Upper
Camb, terrane in eastern Vt. Conformably overlies Bethel group.

C. H. Richardson, 1929 (16th Rept. Vt. State Geol, pp. 208-246). Gassers sc/tM?
is a new, and the oldest, memb. of Missisquoi group, Upper Camb.

E. L. Perry, 1929 (16th Rept. Vt. State Geol,, p. 31), stated that this Missisquoi fm.
was named for Missisquoi or Missisco River, which rises in town of Lowell [Irasburg
quad., Orleans Co.], and Sows northward into Canada, then swings S. again into
Vt. and empties into Lake Champlain in NW. Vt. The rocks on Missisquoi River in
NW. Vt. are not same as Missisquoi schist of Richardson of NE. Vt.

tMissisquoi formation.
Upper Cambrian: Northwestern Vermont (Franklin County).

A. Keith, 1924 (Vt. State Geol. Rept. 1923-24, p. 137, footnote). Jfiasisgaoi /m. is
here applied to thin-bedded upper part of Milton dol. as defined by me in 1923.
[See 1924 entry under dot.]

P. E. Raymond, 1924 (Vt. State Geol. Rept. 1923-24, pp. 137-138, 197-202). [De-
scribes the Upper Camb, fossils from thinly bedded Is. and conglomeratic strata
exposed in gorge of Missisquoi River at Highgate Falls (at Highgate village, St.
Albans quad.), which were named Mi88i8#aoi /m. by Keith.] "Fauna resembles
that of Hoyt Is."

B. E. Howell and A. Keith, 1929 (16th Rept. Vt. State Geol., pp. 266-268), intro-
duced JUH River opt. to replace this name, which is preoccupied by Missisquoi
schist of Richardson, an Upper Camb. fm. on E. side of Green Mtns, Vt.

Mississagi quartzite.
Pre-Cambrian (Huronian) : Western Ontario.
A. Winchell, 1888 (4th Int. Geol. Cong., London, Am. Comm. Repts., p. Al4).

W. H. Collins, 1914 (Canada Geol. Surv. Mus. Bull. 8, p. 26, etc.). [See under
Brace 8eWes.]

Mississinewa shale.
Silurian (Niagaran) : Northeastern Indiana (Wabash County).

E. R. Cumings and R. R. Shrock, 1927 (Ind. Acad. Sei. Proc., vol. 36, pp. 71-84).
3fi8si88iveM?ct 8&—Drab to bluish-gray calc. sh. underlying Red Bridge Is. and
forming basal exposed part of Niagaran in northern Ind. To this fm., from base
of the yellow Is. above, downward as far as typical development continues, is
given the name Jfi88i88inco?a 8&., from its exposures along the Mississinewa, at or
near river level, at Wabash and Lagro. True base of fm. has never been seen by
writers. At Wabash 75 ft. is exposed. Elrod and Benedict, on basis of well logs,
reported 114 ft. at Lagro, and stated that fm. is probably as much as 259 ft. thick.
Includes the "thick-bedded argill. Is." and "hydraulic Is." of Collett (1872) and
equiv. fms. ; also the "laminated sh.," "cement rock," and probably the "hydraulic
Is." of Elrod and Benedict (1892).

E. R. Cumings and R. R. Shrock, 1928 (Ind. Cons. Comm., Div. Geol. Pub. 75, pp. 53,
56-71). Jfi88i88tvewo/ 8&. is lowest known fm. of Niagaran age in northern Ind.
Fossils listed. Late Rochester and early Lockport time are represented in it. It
includes all strata beneath Red Bridge Is. memb. of Liston Creek fm. and base of
Niagaran. Thickness probably 250 ft. Should basal portion prove to be limy, then
term JfiseMsmeioa /m. might be used. We can only conjecture what underlies it.
It is conformable with Liston Creek fm., but in places is discon, overlain by
younger fms.

151627°—38----- 10
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Mississinewa morainic system.
Pleistocene (Wisconsin stage) : Western Ohio, northeastern Indiana and
southern Michigan. Shown in part on moraine map (pi. 32) in U. S. G. S.
Mon. 53. In some earlier repts called Mississiwawtt morctime. Named for
river in Ind. Mississiuewtt is spelling adopted by U. S. Geographic Board.

tMississippi slate series.
A term applied by R. D. Irving (U. S. G. S. 7th Ann. Rept., pp. 440-441. 1888)
to the Huronian rocks of Mississippi River region of central and eastern
Minn.

tMississippi clays.
Miocene : Mississippi River basin.

W. H. Dall, 1892 (U. S. G. S. Bull. 84, pp. 157, 330). Mississippi clays.—Clays devel-
oped In basin [embayment] of Mississippi River. Miocene of Grand Gulf perezone.

Replaced by Hattiesburg clay and Pascagoula clay.
Mississippi lime.
Name loosely applied in different parts of the country to rocks encountered
in wells, which may or may not be wholly of Mississippian age.

tMississippi group.
Same as Mississippian series. See U. S. G. S. Hull. 769, p. 73. '

Mississippian epoch (or series).
The oldest epoch of the Carboniferous period, and the deposits formed during
that epoch. For definition see U. S. G. S. Bull. 769, pp. 73-78. Some
geologists now treat the Miss, deposits as a system.

Missoula.
Name applied by C. [R.J Keyes (Pan.-Am. Geol., vol. 46, 1926) to 56 ft. of
Iss. of Carbf. age in Mont. Derivation of name not stated.

Missoula group.

Pre-Cambrian (Belt series) : Central western Montana (Missoula to Helena
region).

C. H. Clapp and C. F. Deiss, 1931 (Geol. Soc. Am. Bull,, vol. 42, p. 677, tigs. 2, 3).
Missoula yroup.—-Divided into (descending) : Sheep Mtn fm.. 1,000 to 2,300 ft.;
Garnet Range fm., 7,600 ft.; McNamara fm., 3,000 ft.; Heilgate fm., 2,200 ft.;
Miiler Peak fm., 2,900 ft. Rests conformably on Waiiace (Siyeh) is. Thickest
exposures lie in mtns E. of city of Missouia.

Missouri group.

Pennsylvanian : Northwestern Missouri and lowa.

C. R. Keyes, 1893 (Iowa Geol. Surv., vol. 1, pp. 114-116). Missouri fm. or Upper
Coal Measures.—Shales, Iss., sss., and clays overlying Des Moines beds, or Lower
Coal Measures, and underlying Cret. rocks in Iowa. Thickness 1,200 ft.

In subsequent repts, by Keyes and others, called Missouriau series, Missouri
stuye, Missouriuu /w., Missouriuu stupe, Missourian dir., Missouri proup,
and Missouri series, witA different upper and tower limits.

Adopted by U. S. Geol. Survey many years ago, as a group name, to include
rocks from base of Hertha Is. memb. of Kansas City fm. up to top of
Penn, in Iowa and NW. Mo., overlying Des Moines group; well-defined
faunal break btw. the two. (See H. Hinds and F. C. Greene. Mo. Bur.
Geol. Mines, vol. 13, 1915.) Owing to great number of named subdivisions
of Penn, rocks in Kans, and SE. Nebr., the U. S. Geol. Survey has been
accustomed to treat the major subdivisions of Des Moines and Missouri
age as yroups, and therefore does not use Missouri proup and Des Moitiés
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yrowp in its rock classification of those States. These names (Missoort
yroMp and Des JUoiwes yrowp) were not used by Kans. Geol. Surv. in its
classification until 1917 (Moore and Haynes).

R. C. Moore (1931 and 1932) proposed to restrict J/i.s.sow; geWeg, as he
called it, by removing at top the Wabaunsee, Shawnee, and Douglas fms.,
which he called yrowpg and assembled under the name Viryil gerieg. (See
under Viryil gerteg.) He divided his Missouri series into (descending)
Pedee group, Lansing group restricted, Kansas City group restricted,
Bronson group, and Bourbon group. In 1936 (Kans. Geol. Surv. Bull.
22, pp. 41-43) Moore included in his Miggowri gerieg (redc/hted) all rocks
above discon, at base of his Bourbon fm. and below discon, at base of
his Tonganoxie ss., the overlying beds being assigned to his Virgil series.
The U. S. Geol. Survey has not had occasion to consider, for its publica-
tions, these modifications.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.
Named for development in NW. Mo. and along Missouri River, Iowa.

Missouri series, stage, etc.
See under Mtgsowi prowp.

fMissourian series, formation, division.
Variants of Jfi.s.soMri prowp, employed by some geologists.

Missouri Mountain slate (also shale).
Silurian (late) : Southwestern Arkansas and southeastern Oklahoma.

A. H. Purdue, 1909 (Slates of Ark., Ark. Geol. Surv., p. 37). Missouri 1//a st—
Mainly red clay si., with green si. in basal portion. Thickness 50 to 300 ft.
Underlies Arkansas novaculite and overlies, probably uncon., Blaylock ss. May
be Ord., Sil.,, or Carbf,, but scarcely Dev. [As here defined replaces Slatington sh.
of Purdue, and is applied to older rocks than those called "Missouri Mtn fm." in
his earlier 1909 publication. This is established definition, while "Slatington sh."
was never adequately defined and has been discarded.]

E. O. Ulrich tentatively refers this fm. to Cayugan epoch of Si).

Named for exposures in Missouri Mtns, Polk and Montgomery Counties, Ark.

fMissouri Mountain formation.

Devonian and Pennsylvanian: Southwestern Arkansas.

A. H. Purdue, 1909 (Geol. Soe. Am. Bull., vol. 19, p. 557). Mtssowi Mtn fm.—
Novaculite, ss., and sh. overlying Slatington sh. and composing top fm. of
Ouachita Ord. area in Ark. Siatington sh. and Missouri Mtn fm. may possibly
be of Sil. age. [As here defined the name was applied to beds which Purdue later in
1909 named Arfamsas norocuMte and Fork Monntuin si. The Arkansas novaculite
is of Middle and Upper Dev. (?) age; the tFork Mtn si. is of Penn, age, and is
now included in Stanley sh.J

Mistassini formation.

Cambrian: Canada.

H. M. Ami, 1900 (Roy. Soc. Canada. Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 1S7).
Mistassini limestone.

Pre-Cambrian: Quebec.

H. C. Cooke, 1919 (Jour. Geol, vol. 27, p. 74).
Mitchell limestone.

Mississippian: Southern Indiana.

C. E. Siebenthal, 1897 (Ind. Dept. Geol. and Nat. Res. 21st Ann. Rept., pp. 296,
298). MttcheH is.—Impure Iss., calc, shales, and fossiliferous Iss., 150 to 250 ft.
thick, overlying Bedford oolitic Is. [Spergen Is.] and underlying Chester or Kas-
kaskia group, although latter rocks are not present at Mitchell.
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M. N. Elrod, 1899 (Ind. Acad. Sei. Proc, for 1898, pp. 258-267). Mitchell Is. of
Siebenthal appears to extend from top of Bedford oolitic Is. to middle of Paoli
is. of this rept. MitehcH 1S. is here restricted to 160 ft. of lithographic is. and
calc. sh. with chert inclusions, the lower portion argill. and hydraulic. It thus
includes all of St. Louis Is. below Lost River chert (which underlies Paoli Is.),
and it overlies Bedford oolitic Is.

E. O. Ulrich, 1911 (Geol. Soc. Am. Buil,, vol. 22, pl. 29). MitcheH is. of Ind. in-
cludes St. Louis, Ste. Genevieve, Cypress ss., and Tribune Is.

C. A. Malott, 1919 (Ind. Univ. Studies vol. 6, No. 40, pp. 7-20). Hitched is. extends
to top of Beaver Bend Is., and includes St. Louis Is., Fredonia oolite, Gasper oolite,
and Sample ss.

C. A. Malott, 1921 (Ind. Acad. Sei. Proc, for 1919, pp. 361-369). Hitched is., 350
ft. thick, outcrops in so-called Mitchell Plain. Includes Gasper oolite, Fredonia
oolite, and St. Louis is.

C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, p. 127). Ashley has estimated
thickness of Hitched is. of Ind. to be btw. 350 and 400 ft. As the Mitchell in-
cludes the Ste. Genevieve, which is about 160 ft. thick, it leaves 190 to 240 ft.
for the St. Louis.

E. R. Cumings, 1922 (Hdb. Ind. Geol., pt. 4. Sep. Pub. 21, p. 507). It would seem
best to follow Butts' example, discarding Mitchell and returning to long estab-
lished names St. Louis and Ste. Genevieve, and the latter procedure is adopted
in present revision. Hite7ted may still be used as a convenient handle for the
whole mass of cavernous Iss. btw. the Salem [Spergen] and the clastic Chester.

W. N. Logan, 1926 (Ind. Dept. Cons. Div. Geol. Pub. 55, pp. 342-343). Hitched
is. extends from top of Salem Is. to top of Beaver Bend Is.

Named for Mitchel), Lawrence Co.

Mitchell sand.
Subsurface sand that has been said to correspond to Connellsville ss.
memb. of Conemaugh fm. in some parts of western Pa. and in Ohio.
Is 10 to 50 ft. thick, and lies 90+ ft. below Pittsburgh coal. It has also
been correlated by some geologists with the older Morgantown ss. memb.
of Conemaugh fm. First found on Mitchell farm, sec. 10, Marietta Twp,

Washington Co., SE. Ohio.

Mitchell's Ferry beds.
Eocene (upper) : Eastern Texas and western Louisiana.

A. C. Ellisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11, pp. 1302, 1317). Hitched's
Ferry beds—Hussidnc pratti zone in wells. Very fossiliferous, gray, glauconitic,
sandy clay, green when wet. Thickness 100 ft. Exposed at Mitchell's Ferry, on
Sabine River, Tex., also in Mount Vernon Parish, La., on E. bank of Bayou Toro
in SE%NW% sec. 6, T. 3 S., R. 11 W. Belong to Whitsett fm. Are possibly
eastern equiv. of lower part of Falls City shales.

Mitten black shale member (of Pierre shale).
Upper Cretaceous: Northeastern Wyoming and southeastern Montana.

W. W. Rubey, 1930 (U. 8. G. S. P. P. 165A). Hitten MucA sh. ntemh. of Pierre
sh.—Blue-black Bsslle sh. with few iron-stained calc, concretions. Marine fossils.
Forms prominent scarp. Thickness 150 to 200 ft. Overiies Gammon ferruginous
memb. of Pierre sh. and top lies 500 to 800 ft. below Monument Hill bentonitic
memb. of Pierre. Named for exposures along Mitten Prong in T. 56 N., R. 68 W,

Crook Co., Wyo.

Mizpah trachyte.
Tertiary: Central Nevada (Tonopah district).

J. E. Spurr, 1911 (Min. and Sei. Press, vol. 102, pp. 560-561; also Rept on geol.
of property of Montana-Tonopah Mining Co., Tonopah, Nev., published privately),
and 1915 (Econ. Geol., vol. 10, pp. 713-769). Mizpah trachyte.—Oldest rock of
Tonopah dist. Called "earlier andesite" in U. S. G. S. P. P. 42, 1905. TIts lower
part is "Giassy trachyte," into which the Mizpah trachyte proper grades. Is
intruded by West End rhyolite. Thickness 700+ ft. Named for Mizpah HilL

Tonopah dist.
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T. B. Nolan, 1930 (Univ. Nev. Bull., vol. 24, No. 4, pp. 15-17). The "earlier andes-
ite" of Spurr as originally defined included Sandgrass andesite of Spurr's 1915
rept (Econ. Geol.,, vol. 10, pp. 713-769). The name trachte is retained
in present rept, although the rock is in reality a keratophyre or albite trachyte.
A thickness of at least 2,000 ft. is indicated by hanging-wall exposures in Sand
Grass and Tonopah Extension mines. Top is not known, except where it is uncon.
overlain by Fraction breccia. It conformably overlies Tonopah fm. and must
therefore be slightly younger. The "glassy trachyte" is here included in Tonopah
fm.

Moab sandstone member, also Moab tongue (of Entrada sandstone).
Upper Jurassic: Central eastern Utah (Moab region).

J. B. Reeside, Jr., C. E. Dobbin, A. A. Baker, and E. T. McKnight, 1927 (A. A. P. G.
Bull,, vol. 11, No. 8, pp. 787, 799, 804, 805). Moab towpwe o/ Bwtrada ss.—In un-
published rept by W. T. Lee was called Moab ss. Is top part of Entrada ss., and of
lighter color than rest of Entrada. Thins out to W. into Summerville fm., with
which it intertongues.

C. H. Dane, 1935 (U. S. G. S. Bull. 863). Moab ss. wtewd). of Barada ss.—White
cross-bedded Bne-grained quartz ss., massive or in thick beds, with a few red sh.

partings. Upper part of Entrada ss.
Named for exposures in Moab Valley, but not at or very near Moab.

Moat volcanics.
Late Devonian or late Carboniferous: Northern New Hampshire (North

Conway quadrangle, White Mountains).

M. Billings, 1928 (Am. Acad. Arts and Sei. Proc., vol. 63, pp. 89+). In North Conway
quad, two large areas of volcanics are exposed, the type loc. on Moat Mtn and a
second large area on Mount Kearsarge (Mount Pequawket). These are composed
of siliceous how rocks and interbedded tuffs and breccias. 1 propose name Moat
voyantes to include the Pequawket breccia and "quartz porphyry" of Hitchcock.
(The "quartz porphyry" is"*oMt/* Moat /fows of this paper.) Thickness 8,300 to
11,800+ ft. Rest uncon. on Intervale clay slates. Are intruded by Albany and
Conway granites. Type loc. on South Moat Mtn, North Conway quad., where
excellent section is exposed from elev. 1,100 ft. upwards on South Moat trail to
Red Ridge.

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. H., pp.
12-13, map). Remnants of Moat vo%ea’MCs are present in Franconia quad., where
the fm. is uncon. on Taiford schist, from which it is separated by long erosion
period. It is definitely younger than New Hampshire magma series; can not be
older than late Dev., and may be late Carbf. Introductory fm. of White Mtn
magma series. Thickness exposed in this quad, is 1,500+ ft.; upper part has

been cut away.

Moberly channel sandstone.

Pennsylvanian : Northern central Missouri.

C. F. Marbut, 1898 (Mo. Geol. Surv. vol. 12, pt. 2 (Sheet Rept. 12), pp. 323, 324,
331-332, 350). Moberly sa.—Sss., shales, and egls., of unknown thickness, with
basal cgl. of waterworn fragments of Is. and sh. Usually more heavily bedded and
coarser than underlying Coal Measures sss., and often cross-bedded. Uncon. over-
lies Middle Coal Measures and underlies Pleist. drift, in Randolph, Howard,
Chariton, and Monroe Counties.

Is a channel deposit, 0 to 10C ft. thick, occupying depressions in Pleasanton
fm., and probably of Pleasanton age and contemp. with Warrensburg ss.
Named for exposures at Moberly, Randolph Co.

tMobile formation.
fMobile Bay formation.
Pleistocene: Southwestern Alabama.
E. A. Smith, 1894 (Am. Jour. Sei., 3d, vol. 47, pp. 285-296).

E. A. Smith, L. C. Johnson, and D. W. Langdon, Jr., 1894 (Ala. Geol. Surv. Rept.
Coastal Plain, pp. 47, 50). Mobile Bay /m. (Mo% Loais Island).—Stump-bearing
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clay which borders Mobile Bay and extends up larger rivers to inland margin of
coastal plain. A phase of Port Hudson which we have called or Jfon Boms
TsZantf Terrace. [On p. 47 is heading: -Estaarwe or forma”oits (JUo-
bRe).] We have therefore in Mobile fm. a post-Tert. or Pleist. fm. younger than
the Lafayette and older than the "Outside Keys" and older than the first bottoms
of the rivers, and formed during the last great depression of the coast, preceding
the last considerable elevation and of course preceding the subsidence that is now
in progress. The shells which characterize the fm. could not have flourished here
except at a time when Mobile estuary was freely open to the deep sea. This would
make it contemp. with lower part of the Port Hudson and Biloxi, and it corresponds
also with older part of second terrace deposits of the rivers. The Mon Louis or
Mobile fm. forms natural connection btw. the marine Pleist. of outer coasts and
the fresh-water Pleist. of rivers. Full extent of fm. not definitely known. Thick-

ness undetermined.

Only known uses of names. According to C. W. Cooke (personal communi-
cation) the deposits are probably=Pamlico fm. of Atlantic Coast.

Moccasin limestone.

Middle Ordovician (Lowville) : Northeastern Tennessee and western Vir-
ginia.

M. R. Campbell, 1894 (U. S. G. S. Estillville folio, No. 12, p. 2). MocctMwa —Red
argill. Is.,, passing into blue Saggy Chickamauga Is. below and into blue and
yellow Sevier sh. above, being intermediate btw. the deep-sea deposits of "NW.
part of quad, and aren, shore deposits of Bays syncline. Max. thickness 500 ft.

G. W. Stose, 1923 (Va. Geol. Surv. Bull. 24). Jfoccasht Zs. memb. of LotovRZe Zs—
Reddish argill. Is., 50 ft. thick, composing upper part of Lowville Is. in Wise and
Scott Counties, Va. Underlain by fine-grained drab Is. of Lowville age.

According to late studies of C. Butts the Moccasin Is. is a facies of Low-
ville Is., and the two facies occur in different areas, -Afoccas%% Zs. being
appropriate in SE. belts as far N. in SW. Va. as Roanoke, and Lowi"ZZe
Za. being appropriate along NW. side of the valley as far S. as latitude
of Morristown, Tenn. These are the definitions at present followed by
U. S. Geol. Survey.

Modelo formation.
Miocene (upper) : Southern California (Ventura and Los Angeles

Counties).

G. H. Eldridge, 1907 (U. S. G. S. Bull. 309). JfotZeZo fm.—Consists of 1.700 to
6,000 ft. of strata, divided into a lower ss., massive and heavy-bedded, 200 to 2,000
ft. thick ; overlain by 400 to 1,600 ft. of earthy sh., gray to brown, with Is. con-
cretions that weather yellow; succeeded by upper ss. memb., about 900 ft. thick
and similar to lower ss. memb. except that it is nonconcretionary and thinner-
bedded. Top memb. consists of a body of brown, gray, or yellowish sh. of uncer-
tain thickness (due to erosion uncon. above it) but variously estimated at btw. 200
and 1,500 ft. The upper sh. memb. is indistinguishable from the sh. btw. the
two sss. ; both vary from granular siliceous to earthy and fissile, and both carry
calc, layers and here and there lenticular Is. concretions. Rests on Vaqueros ss.
[younger than true Vaqueros, according to Kew] and is uncon. overlain by Fernando
fm. The fm. is well developed in Hopper Canyon and at head of Modelo Canyon,
Ventura Co.

W. S. W. Kew, 1924 (U. S. G. S. Bull. 753). The beds called Vagaeros ss. by
Eldridge are younger than true Vaqueros ss., and Jfode'Zo fm. is here redehned
to include Modelo fm. and the 2,000 to 3,000 ft. of so-called Vaqueros of Eldridge,
all of which are upper Mio. As redefined the Modelo aggregates 9,000 ft. io
thickness. It is primarily clay, diatomaceous sh. and fine-grained laminated ss. and
cherty beds, and contains two or three large lenses of coarse brown and tan ss.
varying in thickness up to about 4,000 ft. It rests uncon. on Topanga fm., and
is uncon. overlain by Pico fm., the basal div. of Fernando group.

Later work by Kew and others proved that typical Modelo contains
beds=Topanga fm. (middle Mio.), but U. S. Geol. Survey follows Kew's
1924 definition, which restricted Modelo to upper Mio. beds, believing
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that that usage will be more useful, and that the Topanga may
eventually be separated from type Modelo.

Modin formation.
Lower Jurassic: Northern California (Redding quadrangle).

J. S. Diller, 1906 (U. S. G. S. Redding folio, No. 138). An extensive succession

shales, with a few small lenses of Is. At base an extensive bed of volcanic cgl.,
having max. thickness of about 400 ft. in Bear Mtn. Estimated thickness of fm.
3,000 ft. Rests uneon. on Brock sh. The relation of Modm fm. to overlying
Potem fm. appears to be one of conformity, though Modin epoch closed at a time
of vigorous volcanic activity, especially in vicinity of Bagley Mtn. [See Bayley
andésite.] Named for exposures on Modin Creek, near mouth of which, in NE.
part of Redding quad., the fm. has yielded most of its fossils.

Modoc limestone.

Mississippian (lower) : Southeastern Arizona (Clifton-Morenci region).

W. Lindgren, 1905 (U. S. G. S. P. P. 43). Modoc Is—Coarse blue or gray Iss.,
exceptionally pure, with subordinate strata of qtzite and dol.; the gray Is. is
characteristic part and recurs at many places. Thickness 170+ ft. South of
Modoc Mtn the fm. consists of (descending) : (1) Coarse blue fossiliferous Is. in
benches 2 to 3 ft. thick, 4 to 10 ft. ; (2) "Gray CW" is., consisting of 75 to 85 ft.
of light-gray coarse Is. with crinoid stems, in 2-ft. benches; (3) light grayish-
brown dolomitic Is., 60 ft.; (4) white or reddish calc, qtzite, 15 to 17 ft.; (5) mas-
sive bench of gray eorailiferous is., 8§ to 10 ft. Rests conformably on Morenci
sh. and is uneon. overlain by Pinkard fm. (Cret.).

Modoc quartz monzonite.
Eocene: Central northern Colorado (Boulder County).

P. G. Worcester, 1921 (Colo. Geol. Surv. Bull. 21, pp. 30-31). Modoc quart# monzon-
ite porphyry.—Occurs in a single dike, which is found in Modoc mine, about %
mi. due N. of Ward. The dike extends E. for about a mile.

Modoc lavas.
Tertiary (?) : Northwestern Nevada (Washoe County).

R. W. Chaney, 1924 (Geol. Soe. Am. Bull, vol. 35, pp. 162-163). Modoc lavas
overlie Davis Creek beds in Washoe Co., Nev. The Davis Creek beds contain
plants that seem to establish their Mio. age. [Derivation of name not stated.]

Modoc basalt.

Recent: Northern California (Modoc lava-bed quadrangle).

II. A. Powers, 1932 (Am. Min., vol. 17, No. 7, pp. 253. 273, map). Modoc basait.—
A group of Recent basalt flows and cones the eruption of which began after the
glaciation and continued to present time. The youngest of these is certainly not
over 500 yrs old. Most of these hows and cinder cones are found in 2 areas, one
the Modoc Lava beds on NE. slope of Medicine Lake Highland and the other on
southern slope of the Highland. A few Sows are scattered along eastern and
western flanks of the Highland, and a few eruptions took place at top of the
Highland in vicinity of Medicine Lake. Little Mount Hoffman is a Modoc
basalt cone containing small irregular intrusives. The rock of most of the. flows
is dark gray, usually aphanitic, variably vesicular, and rarely visibly porphyritic.

tModoc porphyry.
Name locally applied to a rhyolite porphyry, of Mio. or Plio. age, in Butte,
Mont., dist.

Moduria limestone series.
Misprint (on p. 273 of U. S. G. S. Bull. 191) for Macbtrea 14.

Moenkopi formation.
Lower Triassic: Arizona, southern Utah, southeastern Nevada.

L. F. Ward. 1901 (Am. Jour. Set, 4th, vol. 12, pp. 401-413). Moencopie beds.—
Consist of (descending) 200 ft. of dark chocolate-brown argill. and saliferous sh. ;
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100 ft. of soft dark-brown argill. sss.; 200 ft. of dark-brown argill. sh.; 100 ft.
of white eaic. sh.; and 100 ft. of saliferous argill. sh. Rest uncon. on Upper
Alllbrey [Kaibab Is.] (Carbf.)) in Little Colorado Valley. Underlie Shinarump
cgl.

In some subsequent repts Moenkopi fm. was defined as underlying De
Cheliy ss. In other repts De Cheliy ss. was placed in lower part of
Moenkopi. But true De Cheliy ss. is now known to be of Perm, age,
to be=uppermost part of Coconino ss., and to belong to Cutler fm. At
De Cheliy Canyon, Ariz., it is top memb. of Cutler fm. (Perm.), and is
uncon. overlain by Moenkopi fm. (Triassic). At Fort Defiance, Ariz.,
some red beds of the Cutler separate the light-colored De Cheliy ss. from
the uncoil, overlying Moenkopi, which is, in turn, uncoil, overlain by
Shinarump cgl. At places in Ariz. (Grand Canyon, Lees Ferry, Red
Canyon, Little Colorado River, etc.) and Utah (Circle Cliffs, San
Rafael Swell, etc.) the Moenkopi rests on Kaibab Is. (See A. A. Baker
and J. B. Reeside, Jr., A. A. P. G. Bull, vol. 13, No. 11, pp. 1413-1448,
1929.) This is present approved definition of Moenkopi fm.

Named for Moenkopi Wash, Grand Canyon, Ariz.

tMoenkopian series.
A term employed by C. fR.] Keyes to designate the Lower Triassic

Moenkopi fm.

Mogollon andesite.
Tertiary : Mogollon district, New Mexico.

H. G. Ferguson, 1927 (U. S. G. S. Bull. 787). UoyoRon andesite.—Dominantly

Dog Gulch fm.
Named for prominent outcrops near town of Mogollon.

fMohave formation.
Tertiary (probably Eocene) : Southern California (Mohave region).

J. H. Smith, 1900 (Jour. Geol., vol. 8, pp. 455-456). Mojave /nt.—A fm. in SE. Calif,
described [but not named] by H. W. Fairbanks (Am. Geol., vol. 17, 1896, p. 63
[also 67-68]), as consisting of a series of beds of clays, ss., volcanic tufts, and
interbedded lava flows, probably 1,000 ft. or more thick, occurring on N. slope
of El Paso Range, btw. Mojave and Owen's Lake, and probably extending over
considerable area btw. El Paso Range and Sierra Nevada. Finely exposed in
Red Rock Canyon and about Black Mtn; tilted northward at angle of 15-20°.
Fossil plants identified by F. H. Knowlton as without doubt Tert, and as probably
Eo.

fMoliawk limestone.
Middle Ordovician: Eastern New York.

T. A. Conrad, 1839 (Phila. Acad. Nat. Sei. Jour., vol, 8, pt. 1, pp. 228-235; N. Y.
Geol. Surv. 3d Ann. Rept., pp. 57-66). Jlohaic/c la—Underlies Trenton Is. and over-
lies Birdseye [Lowville] Is. Characterized by OrtlLOSfonnt commuais. Included
in Mohawk system. [Applies to post-Lowville part of Black River group, or to
beds now called Amsterdam la. Some succeeding early N. Y. repts gave following
succession (downward) : Trenton Is., Birdseye Is., Mohawk Is., Calciferous sandrock.
Other repts state that Mohawk Is. is base of Trenton Is. |

Named for development in Mohawk Valley.
tMobawk system.
Silurian, Ordovician, and Upper Cambrian: New York.

T. A. Conrad, 1839 (Phila. Acad. Nat. Sei. Jour., vol. 8, pt. 1, pp. 228-235). Jfo-
system or Lomer Riinrian pronp.—Includes (descending) Clinton group [ex-
clusive of Rochester sh.], Niagara ss., shales of Salmon River, unnamed black sb.
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that is—Trenton Is., Mohawk Is., Birds-eye Is., Calciferous ss., and Potsdam ss.
Is overlain by Niagara [Rochester] sh. "The Cambrian, which was supposed to
underlie the Silurian system, having proved to be composed of members of the
latter group, I include in our Siiurian."

tMohawk siate group.
Upper Ordovician: Eastern New York.

W. W. Mather, 1841 (N. Y. Geoi. Surv. 5th Ann. Rept, pp. 91-94, 98-101, 129).
MohatoA si. group al. of Pomorem).—More or less fissile and interstratified
with thin layers of ss. and Is. Passes into underlying Trenton Is. by gradual in-
terstratification of thin bands of si. in the is. Overlain by Frankfort si. group.

Now replaced by Utica si.

tMohawk group.
Middle and Lower Ordovician: New York (Mohawk Valley).

J. Hail, 1842 (Am. Jour. Sei., 1st, voi. 42, p. 52). The is. along Mohawk valley, the
principal memb. of which is termed by Mr. Vanuxem the "Mohawk Is.," a name
which with much propriety might be applied to the whole mass, forming the Mo-

yroap. This would include Mohawk, Birdseye, and Trenton Iss.; and calci-
ferous sandrock [Beekmantown] might also be included as lower memb. of the
group.
Mohawk lake beds.

Miocene (upper) : Northern California (Plumas County).

H. W. Turner, 1891 (Wash. Phil. Soc. Bull. 11, pp. 385-410). Mo/MtrcA Me beds.—
Lake beds of fine stratified material deposited in Mohawk Valley and vicinity, in
Plumas Co., during Plio. and Pleist. time. Rest on Tert, igneous rocks (andesites
and rhyolites) and are overlain by recent alluvium.

According to .I. P. Smith (Calif. State Min. Bur. Bull. 72, p. 37, 1916) these
beds are of upper Mio. age.

Mohawkian series (or epoch).

Provincial series of Middle Ordovician rocks as developed in Eastern
States and the time covered by their formation. Includes Trenton and
Black River time. Defined by J. M. Clarke and C. Schuchert (Sei., n. s.,
vol. 10, pp. 876, 877, 1899). Rocks typically developed in valley and
watersheds of Mohawk River, N. Y. For definition see U. S. G. S. Bull.
769, pp. 86-87.

Mohegan granite.
Pre-Cambrian: West Point quadrangle, southeastern New York.

C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225, 226, pp. 29, 35, 40,
42, 43, 64). Mohegan granite.—Same as Peekskill granite, which is quarried about
4 mi. E. of Peekskill and also a little E. of road running S. from Mohegan Lake.
The product is known in the trade as Mohegan granite.

Named for exposures about Mohegan Lake.

tMohegan Bluff beds.
tMoliegan Bluff series.
Pleistocene : Block Island, Rhode Island.

J. B. Woodworth, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, p. 978 and table opp. p.
988). Mohegan series.—At Mohegan Biuffs, on Block Island, consists of
blue clays with ice-scratched bowlders above, underlain by sands and gravels, to
which succeed clayey beds resting on bluish carbonaceous clays probably of Cret.
age. Belongs to Tishury subepoch. Preceded Vineyard interval.

J. B. Woodworth, 1897 (Geol. Soc. Am. Bull., vol. 8, p. 210). Mohegan beds.—
Nearly horizontal sands and clays, with boulders and cobbles. Equiv. to Tisbury
beds on Marthas Vineyard. Typically exposed in upper part of Mohegan Bluffs.
Uneon. overlain by glacial drift of last glacial stage. Uncon. overlies Sankaty
beds.
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J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol. 52), divided the
teds exposed at Mohegan Bluffs, Block Island, that are uncon. overlain by last
Wisconsin glacial drift and uncon. underlain by Weyquosque fm. (= Sankaty sand),
into (descending) : Manhasset fm. (including all 3 of its members—Hempstead
gravel memb., Montauk till memb., and Herod gravel memb.), Jacob sand, Gardi-
ners clay, and Jameco gravel.

Moheganter shales and sandstones. (In Hamilton group.)

Middle Devonian: Eastern New York (Schoharie Valley).

A. W. Grabau, 1930 (Sci. Quart. Nat. Univ, of Peking, China, vol. 1, No. 4, p. 14).
Moheganter .scales and sss.—Represent all of Hamilton group in Schoharie Valley,
that is the beds which in the section of Ulster Co. are represented by the Ashokan,
Mount Marion, and probably part of so-calied Marcellus shales. In Schoharie
Valley these beds contain typical Hamilton fossils from top to bottom. Thickness
1,500 ft. They are abruptly capped by Sherburn ss., the base of which represents
horizon of Tully Is. farther W.

G. A. Cooper, 1933 (Am. Jour. Sei., 5th, vol. 26. p. 551). Grabau proposed Mohe-
ganter shales and sss. for the fossiliferous Hamilton beds which Prosser and others
thought represented ali of the Hamilton. It is now known that Prosser failed to
recognize the upper Hamilton in Schoharie Valley, and therefore the Moheganter
beds do not represent the complete Hamilton but a little more than half of it.
The name Panther Mtn, here proposed, is preferred to Grabau's name, because
Moheganter Mtn does not furnish an adequate type section for interval writer
wishes to dehne, and the limiting Portland Point memb. is not known to occur
there.

Mohnian stage.
Tertiary : California.
See under Zemorricw stupe, R. M. Kleinpell, 1934.
H. G. Schenck and R. M. Kleinpell, 1936 (A. A. P. G. Bull,, vol. 20, No. 2, p. 224).

Moingona till.
A term introduced by C. [R.] Keyes to cover an early Pleist. deposit in Iowa.
(See Pan-Am. Geol., vol. 58, p. 203, 1982.)

Moingonan glacial epoch.

A term introduced by C. [R.J Keyes (Pan-Am. Geol., vol. 44, pp. 1.'19-142,
1925) to cover the time of deposition of an old glacial till encountered
in deep excavations in city of Des Moines, lowa, which he considers to
be of pre-Nebraskan age. Named after the old pre-glacial Moingona
River (Iowa Acad. Sei. Proc., vol. 25, pp. 551-559, 1920), in a tributary
deep gorge of which the till remnant is now revealed.

Moira granite.
Pre-Cambrian (Huronian) : Western Ontario (Hastings County).
W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mines Rept., vol. 22, pt. 2, p. 4).
Intrusive.

| Mojave formation.
See AfoAcme.

Mokapu basait.

Pleistocene (late) : Hawaii (Oahu Island).

II. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu. Hawaii: Div. Hydrog.
Bull. 1). Mokapu basalt—Included in lower part of Honolulu volcanic series
[q. V.]. Named for Mokapu Peninsula.

Mokulea basait.
Pleistocene (late) : Hawaii (Oahu Island).
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Hydrog.
Bull. 1). Mokutea basait—Included in lower part of Honolulu volcanic series
[q. V.]. Composes Mokulea Rock, in Kailua Bay.
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Moku Manu volcanics.
Pleistocene (late) : Hawaii (Moku Manu).
H. T. Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div. Hydrog.
Buli. 1). Jfo&M Jfalw voRanios.—Lithic tuff, basalt, and cinders composing Moku
Manu, which consists of two islands, one 202 ft. and the other 132 ft. high. In-
cluded in lower part of Honolulu volcanic series [q. v.].

Molas formation.

Pennsylvanian: Southwestern Colorado.

W. Cross and E. Howe, 1905 (U. S. G. S. Silverton folio, No. 120, and Geol. Soc.
Am. Bull,, vol. 16, pp. 470-496). Molos for—Red calc, shales and sss. with chert,
Is., and qtzite pebbles and thin fossiliferous Is. lenses. The Is. lenses contain
Penn, fossils. The chert and Is. pebbles often contain fossiis from Miss, part of
underlying Ouray Is., with which it is uncon. Thickness 75 ft. Is conformably
overlain by Hermosa fm. The Molas is absent in area where Hermosa fm. was
first defined, and therefore was not included in original Hermosa.

The Miss, part of Ouray Is. as first defined is now called Leadville Is., and
Ouray Is. is restricted to the Upper Dev. part.

Named for exposures on Molas Lake, Needle Mtns quad.

Mollie Miller sand.
A subsurface sand in South Ponca held, central eastern Okla., which is
reported to correspond to Sylamore ss. memb. of Chattanooga sh. (Dev.?).
Named for Mollie Miller lease, where first recognized.

Mollman sand.
A subsurface sand, of Ord. age, in Okla. City oil field, central Okla., that
has been correlated with a lower part of Simpson fm. It is said to be
basal 30 ft. of Lund as., q. v.

Momable slates.
Pre-Cambrian : Newfoundland.
C. D. Walcott, 1899 (Geol. Soc. Am. Bull., vol. 10, p. 219).

Mona schist.

Pre-Cambriau (Keewatin) : Northwestern Michigan (Marquette district).

C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept., pp. 490+).
Mono schists.—Nonconglomeratic greenstone schists, many of which are probably
altered tufts, while others are squeezed basic lavas. Some of schists are banded,
others aphanitic, others resemble epidiorite, others might be called amphibolites,
others strongly resemble true crystalline schists. All are older than the granites
of Basement Complex, and of about same age as the conglomeratic Kitchi schist.
Exposed on Mona Hills, SW. of Marquette.

Later repts state that Kitchi schist may be younger than Mona or may be

of same age.

Mona limestone. (In Conemaugh formation.)

Pennsylvanian : Northern West Virginia.

R. V. Hennen and R. M. Gawthrop, 1917 (W. Va. Geol. Surv. Rept. Braxton and
Clay Counties, p. 191). The Is. immediately at base of Lower Connellsville ss.
in Mona section, as described in Monongalia-Marion-Taylor Co. rept, is not
Clarksburg Is., which overlies Lower Connellsville ss., but represents an unclassified
ledge which could appropriately be referred to as Mono Is., from Mona, Monon-
galia Co. [This Is. is described in Monongalia, Marion, and Taylor Co. rept as
consisting of 19 to 30 ft. of dark-gray hard Is. with Interbedded limy shales.]

Mona shale.
Oligocéne: Panama and Costa Rica.
D. F. MacDonald et al.. 1919 (A. A. P. G. Bull, vol. 3, p. 364).
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tMonarch formation.

Upper and Middle Devonian: Central northern Montana (Fort Benton
quadrangle).

W. H. Weed, 1899 (U. S. G. S. Fort Benton folio, No. 55). MoMarcA fm.—Rocks
readily distinguished by color and crystalline granular texture from lIss. above and
below. Includes both Jefferson and Threeforks fms. to S. Greater part of total
thickness of 130 ft. consists of Jefferson Iss. (dark-colored, usually chocolate-brown
or bluish-black, finely crystalline Iss. that weather with pitted surface, carry Dev.
fossils, and often show a fine striping, due to slight color variations). The upper
30 ft. consists of reddish shaly lIss., also carrying Dev. fossils. Underlies Madison
Is. and overlies Barker fm. [Mapped at and around village of Monarch, in SW.
corner of Fort Benton quad.]

Monclova sandstone.
Lower Devonian : Northwestern Ohio.
E. Orton, 1888 (Ohio Geol. Surv. vol. 6, p. 20) and 1890 (Ohio Geol. Surv., 3d
Organization, 1st Ann. Rept., p. 24). Afowctov# or HoRawd as. occupies same posi-
tion in the series as Sylvania ss.

Named for Monclova, Lucas Co.

Monclova shale.
Cretaceous: Mexico.
E. Ordonez, 1908 (Min. and Sei. Press, vol. 96, p. 363),

Moneague.
Tertiary: Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull.,, vol. 34, p. 75).

Moneta biotite-hornblende gneiss.

Pre-Cambrian: Central western Virginia (Bedford County).

A. A. Pegau, 1932 (Va. Geol. Surv. Bull. 33, pp. 22-26, 83, pl. 4). Jfoweta
%or%&2ew’%e gwetss—Occurs in area mapped as 62%etss (pre-(7am&.) on
1928 map of Va. It is described as mica gneiss and mica schist, in part garnet-
iferous. The gneiss in Moneta-Bells area differs so much from general character of
Lynchburg gneiss that writer has named it Afoweta grwetss, from Moneta, Bedford
Co., where it is best known. It is prevailing type in Moneta-Bells area. Consists
of two distinct lithologic types, biotite gneiss and hornblende gneiss, so intimately
associated that they cannot be mapped separately. The two types may (1) represent
different beds in original sediments, (2) both be of igneous origin, or (3) one may
be igneous and the other sedimentary.

Monitor sandstone. (In Kanawha formation.)

Pennsylvanian: Southern West Virginia.

C. E. Krebs and D. D. Teets, Jr., 1915 (W. Va. Geol. Surv. Rept. Boone Co.). The
name of the massive, bluish gray, medium grained, hard, micaceous ss., 20 to 40
ft. thick, lying 0 to 5 ft. below Alma coal and | to 5 ft. above Little Alma coal,
is now changed from Logw% ss. (preoccupied) to Afom”or ss.

Named for exposures at Monitor, Logan Co.

Monitor (Lower) sandstone. (In Kanawha formation.)

Pennsylvanian : Southern West Virginia.

R. V. Hennen and D. D. Teets, Jr., 1919 (W. Va. Geol. Surv. Rept. Fayette Co., p.
274). The name Lower Afoaitor ss. is suggested for the ledge in Logan and Mingo
Counties that was erroneously correlated with Peerless ss. on pp. 103 and 183 of
Logan and Mingo Co. rept. [For description see Hennen and Reger, 1914, under
Peeress ss.]

Monitor Mountain limestone member.
Mississippian: Northwestern Montana.
C. F. Deiss, 1933 (Mont. Bur. Mines and Geol. Mem. 6, pp. 48 and passim). Afomtor
Aft% %s. —Top memb. of Madison Is. (lower Miss.), nearly every good expo-

sure of which in this area contains typical Madison fauna. Most striking feature
of this memb. is its large amount of argill. matter. Lower 26 ft., Gine-grained white
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argill. Is., which breaks with conchoidal fracture and weathers white gray. Near
base is 2% ft. of gray fine-grained sandy qtzite. Overlying 54 ft. is argill. Bne-
grained cream-colored Is. and some crumbly argill. Is. Overlying this are 182
ft. of white, slightly sandy argill. ragged lIss. that weather clayey but of more
white-gray color than underlying. Upper 20 ft., very massive thick-bedded pale
buff-gray argill. Is., which exhibits an occasional pinkish cast on fresh surfaces
and weathers white buff. Thickness of fm. 0 to 282 ft. Only known occurrence
is in NE% sec. 18, T. 17 N, R. 7 W., on upper ridge and top of Monitor Mtn,
where it is 282 ft. thick. Overlies Rooney chert memb.

Monk formation.
Pre-Cambrian: Southeastern British Columbia, northwestern Idaho, and
northeastern Washington.
R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 6 and 7).

/m.—Alternating phyllites and metamorphosed (schistose) grits, sss., and cgls.,
of gray colors.
R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 147, 178, 194).
/m.—Qtzite, phyllite, cgl., and schist, 5,500+ ft. thick. Conformably under-
lies Wolf fm. and conformably overlies Irene volcanics—all included in Summit
series of Selkirk Mtns at 49th par. Exposed on summits just N. of Monk Creek,
B. C., for which it is named.

Monkey Hill formation.
Oligocéne : Panama.
E. Howe, 1908 (Am. Jour. Sei., 4th, vol. 26, p. 228).

Monkton quartzite.

Lower Cambrian: Northwestern Vermont (Addison County).

A. Keith, 1923 (Am. Jour. Sei., 5th, vol. 5, p. 106). Jfoa&ktow g¢taite—Oldest fm. in
central sequence. Base not known, because lowest red beds rest on Ord. rocks along
a thrust-fault plane. Named for town of Monkton, 20 mi. nearly S. of Burlington,
where relations to overlying beds are well shown. Is almost wholly qtzite, in
layers from a few inches to 3 ft. thick. A few seams and beds of reddish or pur-
plish sh. most of them only a few inches thick, are interbedded with the qtzite in
lower part of fm. The qtzite has a decided reddish color, varying from reddish
brown through brick red and purple to light shades of red, pink, buff, and white;
the white beds are more numerous at top, especially N. of Burlington, where they
are as important as the vari-colored beds. In upper part of fm. a few thin layers
of gray or pink dol. form transition to overlying Winooski marble. Quartz cgl. in
thin layers has been reported from a few places by several geologists but has not
been observed by writer. Full thickness of fm. unknown, but 300 ft. are seen in
sections in Colchester Twp. Contains Lower Camb, fossils.

Mon Louis formation.
Pleistocene: Southwestern Alabama.
See description under tMo&ile fm.
Name derived from Mon Louis Island, on W. coast of Mobile Bay.

Monmouth group (also formation).

Upper Cretaceous: New Jersey, Delaware, and northeastern Maryland.

W. B. Clark, R. M. Bagg, and G. B. Shattuck, 1897 (Geol. Soc. Am. Bull.,, vol. 8,
pp. 315, 331). Mo/unon/h fm.—Name is now proposed for first time, from Mon-
mouth Co., N. J. Underlies Rancocas fm. [group] and overlies Matawan fm.
Thickness 60 to 150 ft. Divided into (descending) Redbank sands, Navesink marls,
and Mount Laurel sands.

The Monmouth is now classified as a group in N. J., and its subdivisions
(Redbank sand, Navesink marl, and Mount Laurel sand) as fins. In Md,
where the subdivisions are not recognized, it is called Uoumoat/t fm.

Mono limestone.
Mississippian (upper) : Central northern Utah (Ophir district).
8. G. Olmstead, 1921 (Econ. Geol., vol. 16, pp. 438, 452, 453). Great Blue Is. fm.
is locaily known as Mono in Ophir dist.



140Q LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Evidently named for Mono mine, which is in Deseret Is., Humbug fm., and
tGreat Blue Is., according to J. Gilluly (U. S. G. S. P. P. 173, p. 154, 1932).

Mono series (also Monon series).

Terms applied by C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 51, 53,
79), to 2,600 ft. of Iss. in Nev. and Calif., said to be of early Camb, age
and to be older than Prospect Mtn qtzite. "Term derived from Mono Co.,
Calif."

Mono shale.
Eocene (?) : Southern California (southern part of Santa Ynez quadrangle,

Santa Barbara County).

R. N. Nelson, 1925 (Calif. Univ. Tub., Dept. Geol. Sei. Bull., voi. 15, No. 10, pp.
350, 352, pl. 46, and map). At type loc. the Mono sit. consists of a series of
sandy gray shales, in beds up to 4 inches thick, interbedded with light-gray,
medium fine-grained micaceous sss. varying in thickness from | to 4 inches. In
lower part some of softer shafes are locally contorted. Oval concretions occur
locally. Toward top are impure Is. ledges 1 to 2 ft. thick. At base is a rather
hard massive coarse-grained ss. about 50 ft. thick. Total thickness of fm. 700 ft.
Rests conformably on Indian cgl. and is conformably overlain by Sierra Blanca Is.
No fossils, but believed to be of marine origin. Extends from Mono Creek to
Santa Cruz Creek; also occurs on SE. side of Big Pine Mtn. Named for exposure
in canyon of Mono Creek, at mouth of Robie Creek, Santa Barbara Co.

M. F. Keenan, 1932 (San Diego Soc. Nat. Hist. Trans., vol. 7, No. 8, pp. 53-84).
Paleontologie evidence points to Cret. (Chico) age of Mono alt. and Indian cgl.,
instead of Eo.

Monon series.
A term employed by C. [R.] Keyes to cover 2,000 ft. of shales, of early
Camb, age, in Utah, to which he has applied name Tbnpanogoa.

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

H. D. Rogers, 1840 (Pa. Geol. Surv. 4th Ann. Rept., p. 150). Mononpahela series.
The Upper Coal Measures. Exposed in valley of Monongahela River. Includes
the beds entitled Pittsburg series in my last annual rept, and rests on Allegheny
series, the bdy btw. the two being marked by final outcrop of the shales which are
exposed just above Ohio River at Pittsburg.

. .l. Stevenson, 1873 (Am. Phil. Soc. Trans., vol. 15, n. s., pp. 15-32). Upper Cowl
Gronp (Monongahela River series), extends from top of Waynesburg ss. to base
of the 3 ft. of dreclay that underlies I'ittsburg coal. [This definition corresponds
with current definition of Monongahela fm. (the shorter name) except that top
of Waynesburg coal has for many years been accepted as top of the Monongahela,
the succeeding | to 15 ft. of Cassville sh. and overlying Waynesburg ss. being
included in Washington fm.]

The present Pa. Geol. Survey classifies the Monongahela as a group. The
U. S. Geol. Survey classifies it as a fm.
Named for exposures along Monongahela River, Pa.

Monongahela group.
Monongahela series.
See under MonoitguAcla fm.

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

iMonongahela River series.
See J. J. Stevenson, 1873, under Monongahela fm.
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tMonongahela River coal series.

Permian and Pennsylvanian: Western Pennsylvania and northern West
Virginia.

J. P. Lesley, 1877 (2d Pa. Geel. Surv. Rept. Ha, p. xxiii). Mononpubekt Hiver coat
series includes Upper Barren Measures (divided into Greene County group above
and Washington County group below) and the Upper Productive Coal Measures
[Monongahela fm.] overlying the Aliegheny River coal series.

W. G. Platt, 1878 (2d Pa. Geoi. Surv. Rept. Hi). [Used same delinition as above,
and stated that base of Monongahela River coai series was base of Pittsburg
coal.)

Monroan.

A time term applied by A. W. Grabau, 1909 (Sci., n. s., vol. 29, pp. 351-356),
to upper part of Cayuga group (Sil.) of N. Y. and eontemp. deposits
elsewhere. As deiined included (descending) Manlius, Rondout, Cobles-
kill, and Bertie fms. of N. Y., Sylvania ss. of Mich, and Ohio (now
assigned to Lower Dev.), and the so-called "Lower Monroe" of old repts,
which is now known as Du.sé’ Munds dol.

See under fJfotwoe proap.

tMonroe beds.
tMonroe formation.
tMonroe group.

Lower Devonian and Silurian: Michigan (Lower Peninsula) and northern
Ohio.

A. C. Lane, as reported by M. E. Wadsworth. 1893 (Mich. Geol. Surv. Rept. 1891 and
1892, p. 66). Monroe beds, 100 to 220 ft. exposed, underlie Dundee Is. and rest
on 600 to 2,000 ft. of dol., salt, and anhydrite.

A. C. Lane, 1895 (Mich. Geol. Surv. vol. 5, pt. 2, p. 26). Monroe beds.—Underlie
Dundee Is. and overlie Niagara fm. Thickness 650 to 2,000 ft. Only 100 to 120 ft.
exposed. Consist of (1) aren., thin argili. dark-coiored Is. or dol., 40 to 100 ft.
thick; underlain by (2) buff Is., 100 to 220 ft. thick; and (3) thick gyp. deposit.

A. C. Lane, 1899 (U. S. G. S. W. 8. P. 30). Monroe beds include near top the
Sylvania ss., which extends persistently across Monroe Co.

In subsequent repts the beds above Sylvania ss. were called "Upper
Monroe" (later named Detroit Hirer dot.) and the beds below Sylvania
ss. were called "Lower Monroe" (later named Dass f.s/ood.s dot.). The
Detroit River dol. and Sylvania ss. were later proved to be Lower Dev.
and Bass Islands dol. to' be Sil. The names "Monroe fm." and "Monroe
group" have therefore been discarded.

Named for exposures in Monroe Co., Mich.

tMonroe shales.

Middle Devonian: Northern New Jersey and southeastern New York.

N. II. Darton, 1894 (Geol. Soc. Am. Bull, vol. 5, pp. 367, 373). Monroe sTudes.—
Dark-gray to black hssile to slaty shales, 200 to 900 ft. thick. Underlie Bellvale
Hags and overlie Oriskany qtzites or cgl. Contain typical lower Hamiiton fossils,
according to James Hall. Are 200 ft. thick at Monroe, Orange Co., N. Y.

Replaced in N. Y. by Cornwall -sho7e (C. A. Hartnagel, N. Y. State Mus.
Bull. 107, 1907), because of preoccupation of Monroe in Mich. Replaced
in N. J. by Peqwwfc -sb,, in 1908 (U. S. G. S. Franklin Furnace folio,
No. 161), but "Pequanac" was discarded in 1914 (U. S. G. S. Raritan
folio, No. 191) in favor of prior name Corwtoall sA., which is now
commonly used in both States.
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tMonroe beds.
tMonroe slates.

Pre-Cambrian(?): Southern central North Carolina (Union County).

H. B. C. Nitze and G. B. Hanna. 1896 (N. C. Geol. Surv. Bull. 3, pp. 36-37). Monroe
state#.—Bedded but little indurated or metamorphosed slates at Monroe, Union
Co., very similar to slates at Parker mine, at town of Albemarle, Stanley Co., and at
San Christian mine, Montgomery Co. In fresh condition the si. is black, weathering
to dark and light drab, greenish, and even reddish. At railroad station at Monroe
it lies in a low, gently undulating anticlinorium. Of sed. origin and of later age
than the slates and schists to W. and N. No fossils. Provisionally placed in'
Algonkian.

L. C. Graton, 1906 (U. S. G. S. Bull. 293, pp. 23-24, 29, 31), described (under
heading "Monroe" beds) rocks to SW. of Monroe, Union Co., N. C., as consisting
of horizontal or slightly tilted beds of fine-grained material, well stratified, con-
siderably decomposed, and having the appearance of a tuff. No fossils. Age uncer-
tain, but pre-Triassic. "It is diScult to believe that these soft rocks could have
been present when the metamorphism of the schists took place.'

On 1932 geol. map of U. S. these rocks are mapped as pre-Camb.

tMonroe beds.
Pennsylvanian: Central southern Iowa.
S. W. Beyer and L. E. Young, 1903 (Iowa Geol. Surv. vol. 13, p. 366). Monroe
—Shales and sss., with coal, constituting bulk of Coal Measures in Monroe Co.
Overlain by Appanoose beds and underlain by Miss.
Preoccupied. Comprises most of Cherokee sh.
Named for Monroe Co.

tMonroe beds.
An abbreviated form of Monroe Creek beds (Miocene) that has been used
by some geologists.

Monroe gas rock.
A subsurface porous sandy Is., thin to 75 ft. thick, in upper part of Upper
Cret. of Richland gas field, NE. La. (See D. Gordon, A. A. P. G. Bull,
vol. 15, No. 8, 1981.)

Monroe City gas sand.
A subsurface sand in Mansfield ss. (Penn.) of Ind. The Ind. geologists
have also applied Jfowoe City deep sand to a sand of early Chester
(Miss.) age that has been correlated with Paoli Is. of Cumings.

Monroe Creek beds.
Miocene (lower) : Western Nebraska and eastern Wyoming.
J. B. Hatcher, 1902 (Am. Phil. Soc. Proc., vol. 41, p. 116). Monroe Clcc7c beds.—
Very light-colored fine-grained, not very hard but firm and massive sss., 300 ft.
thick. Grade into overlying Harrison beds and overlie Gering sss. Scant fauna.

Weit shown in N. face of Pine Ridge, at mouth of Monroe Creek Canyon, 5 mi. N. of
Harrison, Nebr. Assigned to Mio.

Is a part of Arikaree fm. Assigned to Mio. by most geologists, but H. J.

and M. C. Cook, 1983 (Nebr. Geol. Surv. Paper No. 5, p. 44), assigned it to
upper Olig.

Mons formation.
Lower Ordovician (Beekmantown) : Alberta and British Columbia.
C. D. Walcott, 1920 (Smithsonian Mise. Coll. vol. 72, No. 1, p. 15). Mom# fw.,
Camb., Alberta. [Walcott fully defined this fm. in Smithsonian Mise. Coll. vol. 67,

No. 8, pp. 459-466, Mar. 5, 1923, when he assigned it to lower Ozarkian of Ulrich.
Thickness 0 to 1,480 ft. Uncon. underlies Sarbach fm. and overlies Lyell fm.]

In 1923, 1924, and 1928 Walcott assigned this fm. to tLower Ozarkian.
In 1924 Kindle assigned it to Camb. In 1960 P. E. Raymond (Am.
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Jour. Sei., 5th, vol. 20, pp. 300L-307) assigned the Mons "as restricted by
Walcott in 1928" to Lower Ord. (Beekmantown) and the underlying
Sabine fm. (originally included in Mons) to Upper Camb., and stated
that there is no occasion for the use of the term

Monson granodiorite.

Late Carboniferous or post-Carboniferous: Central Massachusetts, south-
western New Hampshire, and northern Connecticut.

B. K. Emerson, 1898 (U. S. G. S. Mon. 29, pp. 15, 18, 41-45, 57-65). Monson gneiss
(also Monson cg(. gneiss).—A clear-gray friable biotite gneiss, medium- to fine-
grained. Named for occurrence at Monson, Hampden Co., Mass.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 114, 124), called
this fm. Monson granite gneiss.

B. K. Emerson, 1917 (U. 8. G. S. Bull. 597, pp. 241-243 and map). Monson
granodiorite.—A clear-gray granite or granite gneiss of rather fine grain, generally
purely biotitic but some of it slightly hornblendic or muscovitic. ~Although wholly
massive and granitoid over large areas, it is generally foliated by concentration of
biotite in darker bands, many of them rather broad, and tapering or set so as to
simulate cross-bedding, faulting, corrugations, or in different complex patterns. In
U. S. G. 8. Mon. 29, 1898, this rock was believed to be an altered cgl.

W. G. Foye and A. C. Lane, 1934 (Am. Jour. Sei., 5th, vol. 28, p. 137), regard this
fm. as "probably Dev."

Montague group.
Devonian or Carboniferous (?) : Yukon Territory.

D. D. Cairnes, 1910 (Canada Geol. Surv. Mem. 5, p. 27).

tMontalban.

Name applied in some early repts to a series of pre-Camb. (?) gneisses
and mica schists in White Mtn region of N. H. and westward, which
were supposed to be younger than Huronian series of Lake Superior
region.

According to C. R. Van Hise and C. K. Leith (U. S. G. S. Bull. 360, 1909,
pp. 87, 88) T. S. Hunt in 1888 stated that in 1871 [where?] he gave
the name Mbntalban to the young gneisses, crystalline Iss., and micaceous
and amphibolic schists, because of their great development in White Mtns
of N. H.

C. H. Hitchcock, 1884 (Am. Mus. Nat. Hist. Buil., vol. 1, No. 5, pp. 178-179, pls.
16, 17), [See 1884 entry under White Mtn series., which is essentially the same
as Montaiban group as first defined.]

This name (derived from the Latin for White Mtn) has been in disuse for
many years. On the 1932 geol. map of U. S. these rocks in N. H. are
mapped as pre-Camb., but this age is now questioned by M. Billings.
(See under gneiss.)

In 1928 (Am. Acad. Arts and Sei. Proc., vol. 63, No. 3) M. Billings applied
Mohtalbfwt Rc/u'sts to rocks beneath Chatham granite in North Conway
quad., N. H., and correlated the schists and granite with Montalban
group of Hitchcock, which he assigned to pre-Camb. (?).

M. Billings, 1935 (letter dated Aug. 27). This summer, some of our field parties
are struggling with the "Montalban schist." Lithologically most of it is like
the katazone facies of Littleton fm., and I believe there is little doubt that the
Montalban is Dev. but we have not yet been able to prove this conclusively.

Mont Alto lignite.

Tertiary (?) : Central southern Pennsylvania.

J. P. Lesley, 1864 (Mont Alto lignite and Appalachian erosion, 30 pp., 4 pls.).
[Describes bed of lignite found recently in southern central Pa. Assigned to

Tert, and correlated with Brandon lignite of Vt. See Am. Jour. Sei., 2d, vol. 40,
p. 119, 1865.]

151627°—38---- 11
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Montalto quartzite member (of Harpers schist).
Lower Cambrian: Central southern Pennsylvania.
G. W. Stose, 1906 (Jour. Geol, vol. 14, p. 207). MontaMo pMite memh. (of .Harpers
fm.).—Hard qtzitic stratum, usually dark gray and veined with quartz. In South
Mtn area it occurs near middle of Harpers fm. Forms Montalto Mtn.
G. W. Stose, 1909 (U. S. G. S. Mercersburg-Chambersburg folio, No. 170), gave
thickness of Montalto qtzite as 20 to 850 ft.

Montana group.

Upper Cretaceous: Montana, Wyoming, Dakotas, Colorado, Utah.

G. H( Eldridge, 1888 (Colo. Sei. Soc. Proc., vol. g, pt. 1, p. 93, footnote). [See
under Foz 7G7/s as.]

A more elaborate description of Ottawa propp was given by Eldridge in
1SS9 (Am. Jour. Sei., 3d, vol. 38, pp. 313-321). The original subdivisions
of Fox Hills ss. and Pierre sh. are still recognized in the Dakotas, eastern
Mont., eastern Wyo., and eastern Colo. In southern Mont, the group is
now divided into (descending) Bearpaw sh., Judith River fm., Claggett sh.,
and Eagle ss. In NW. Mont, it is divided into (descending) Horsethief ss.,
Bearpaw sh., Two Medicine fm., and Eagie ss. In central and southern
Wryo. it is divided into (descending) Lewis sh., Mesaverde fm., and Steele
sh. In eastern Coio. the group is overlain by Laramie fm. (Upper
Cret) ; in central southern Wyo. by Medicine Bow fm. (Upper Cret.) ;
and elsewhere in Wyo. and in Mont, by Lance fm. (Upper Cret.).

Named for extensive development in Montana, especially in Upper Missouri
River region.

fMontana breccia.
Tertiary: Central Nevada (Tonopah district).
J. E. Spurr, 1911 (Rept. on geol. of property of Montana-Tonopah Min. Co., Tonopah.
Nev., published privately). Montana breeeia.—Intrusive glassy rock that imme-

diately preceded West End rhyoiite intrusion. Named for Montana mine.
T. B. Nolan, 1930 (Univ. Nev. Buli., vol. 24, No. 4, p. 10). Tonopah fm. as here

have previously been mapped as "Glassy trachyte" and "Montana breccia," but it
does not include all exposures that have been so assigned by Spurr, Burgess, and
others.

(Montana series.
Name proposed by G. H. Ashiey (Eng. and Min. Jour.-Press, vol. 115. No.
25, pp. 1106-1108, 1923) to include Montana group and overlying Laramie
fm.

Montanan series.
A term used by C. R. Keyes instead of Montana yrowp.

fMontara granite.
Late Jurassic ( ?) : Western California (San Francisco Peninsula and south-
ward).

A. C. Lawson, 1895 (U. S. G. S. 15th Ann. Rept., p. 408, and Am. Geol.,, vol. 15.
pp. 343-346). Montara granite, of undet, age, is intrusive into the crystalline Is.
[Gabilan is.] and constitutes the mass of- Montara Mtn, San Francisco Peninsula.

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio, No. 193), mapped and described
these rocks as ywarta diorite of pre-Fraacis-ca?!. ape, the name "Montara granite"
being discarded.
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Montauk till member (of Manhasset formation).
Pleistocene: Southeastern New York (Long and Fishers Islands) and islands
of southern New England (Block Island, Nantucket, Marthas Vineyard,
No Mans Land, and probably Cape Cod).

M. L. Fuller, 1905 (Geol. Soc. Am. Bull, vol. 16, pp. 367-390). Mowtatdc dW/t.—
Overlies Herod gravel (uncon. in places) on Fishers Island, N. Y.

M. L. Fuller, 1906 (Sci., n. s., vol. 24, pp. 467-469). MowtaMR drift—Hard, com
pact dark-gray, often partly cemented till, 75 to 150 ft. thick; on Long Island,
Fishers Island, and Cape Cod. Probably of Illinoian age. Overlies Herod gravels
and underlies granitic gravels [Hempstead] which resemble Jameco and Herod fims.
(See also U. S. G. S. Bull. 285, pp. 432-441.)

M. L. Fuller, 1914 (U. S. G. S. P. P. 82). MontaM& tiZZ memb. of Ma”basset fm.—
Consists of two beds of till separated by a gravel bed. Thickness 0 to 60 ft. on
Long Island. Rests uncon. on Herod gravel memb. and is uncon. overlain by
Hempstead gravel memb. of Manhasset fm. Time of deposition called MowtaM&
sMbstnpe.

J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol. 52). Monta"R
tiZZ memb. of Mombasset fm. present on Block Island, Marthas Vineyard, Nantucket,
No Mans Land, and probably on Cape Cod.

F. G. Wells, 1935 (Geol. Soc. Am. Proc. 1934, p. 121), regarded Manhasset fm. as of
Wisconsin age.

Named for occurrence at Montauk Point, Long Island.

Montauk substage.
The time covered by deposition of tiZZ memb.

Montebello sandstone. (In Hamilton formation.)
Middle Devonian: Central Pennsylvania (Perry County).

E. W. Claypole, 1885 (2d Pa. Geol. Surv. Rept. Fg, pp. 67-68). JfamiZtOM (Mo"te-
beZZo) ss.—Ss., 500 to 800 ft. thick, separating Hamilton upper sh. from Hamilton
lower sh. in Perry Co. Overlain by Montebello fossil ore, 2 ft. thick. The pro-
portion of sand diminishes rapidly to N. and W., until the intermediate sh. becomes
so thick that it forms most of fm., but is overlain and underlain by thin sss.
Exposed at Montebello Narrows, on Little Juniata River. At its southernmost
exposure, near Marysville, it is 800 ft. thick.

P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2). Selinsgrove
upper ss.=Montebello upper ss. of Claypole.

=

Monte Cristo diorite.
Pre-Permian (?) : Southeastern Alaska (Upper Tanana River region).

W. C. Mendenhall and F. C. Schrader, 1903 (U. S. G. S. P. P. 15, pp. 33-37). Monte
Cristo diorite.—Medium- to coarse-grained granitoid rock belonging to diorite
family. Named for exposure on Monte Cristo Creek, Nabesna and Chisana River
region.

Monte Cristo limestone.

Mississippian (lower and middle) : Southeastern Nevada (Goodsprings
region),

D. F. Hewett, 1931 (U. S. G. S. P. P. 162, pp. 9-10, 17, etc.). Monte Cristo Zs<—
Includes all Miss, rocks in Goodsprings quad. . Divided into 5 members (descend-
ing) : (1) Yellowpine Is. memb., 0 to 120 ft.; (2) Arrowhead Is. memb., 0 to 20 ft.;
(3) Bullion dol. memb., 185 to 300 ft.; (4) Anchor Is. memb., 65 to 400 ft.;
(5) Dawn Is. memb., 60 to 400 ft. Underlies (probably uncon.) Bird Spring fm.
(Penn.) and overlies Sultan Is. (Dev.). Fossils [listed] are lower and middle
Miss., according to G. H. Girty. [Mr. Hewett sent an advance copy of his Good
springs section, and of the names he proposed to apply to the fms., to W. S. Glock,
who in 1929 (Am. Jour. Sei., 5th, vol. 17, pp. 326-339) described the Monte Cristo Zs.,
in east-central part of Spring Mtn Range, Goodsprings quad.]

Exposed near Monte Cristo mine, Goodsprings quad., but the mine itself is in
Anchor Is. memb.
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Monte de Oro formation.
Upper (?) Jurassic: Northern California (Oroville, Butte County).

H. W. Turner, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, p. 548). Mowte de Oro fm.
Plant-bearing clay si. with some cgl. The slates are very similar to those of
Mariposa fm., from known areas of which they are, however, widely separated.
Occur near Oroville, just S. of Monte de Oro, Butte Co.

Local name for si. whose relations to Mariposa si. still remain undet.

Montego formation.
Pleistocene : Jamaica.

R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 34, p. 102).

Montell sandstone. (In Allegheny formation.)
Pennsylvanian : Western Maryland and northern West Virginia.

C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull., vol. 30, p. 572).
Mortel ss.—Underlies Lower Freeport coal and overlies Montell rider coal; all
included in Allegheny fm.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), showed MowteH ss. as including,
near its top, Montell rider coal, and as overlying Upper Kittanning (Montell) coal.
On p. 50 he stated that it is 50 ft. thick, persistent over large areas, frequently
forms cliffs, is found above Montell coal, is tiner-grained and more argill. than
the lower sss. of Allegheny fm. but is conglomeratic W. of Piedmont, W. Va., and
that it is named for its position above Montell coal.

Montello granite.
Laurentian: Central southern Wisconsin (Marquette County).

R. D. Irving, 1877 (Geol. Wis., vol. 2, p. 521). Mowte7lo yramte.—Pink granite out-
cropping in village of Montello. Assigned to Laurentian.
C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, p. 365). "May be sup-

This granite is known to the trade as yrtmife.

Monterey group (San Francisco region).
Monterey shale.
Miocene (upper, middle, and late lower) : Western California.

W. P. Blake, 1856 (Phila. Acad. Nat. Sei. Proc., vol. 7, pp. 328-331). Monterey
fm., consisting of regular strata of light-colored, prevailingly white argill. and
aren, material, the particles being very fine and Brmly impacted, so that in some
places the strata break with smooth curved surfaces, and have a semivitreous luster.
Top 50 ft. very rich in diatoms, and the underlying beds may be equally rich.
Thickness undet. Typical section is about 2 mi. SE. from center of town of
Monterey, and it forms a portion of a hill 500 to 600 ft. high, which fronts the bay
and rises on E. side of stage road to San Francisco. This hill is separated from
bay by a broad sandy plain and a belt of sand hills along the beach. The detailed
section approximates 81 ft., exclusive of basal memb., which "extends down for a
long distance." The fm- is uncon. overlain by a rudely stratified or assorted
mass of boulders and gravel like the accumulation along a beach, and it appears
to be conformably underlain by Tert, strata that underlie part of town of Monterey
and extend to and beyond the Mission of San Carlos. Is quarried near town of
Monterey. [Blake's heading (p. 328) calls the beds Tert. fm. of Monterey, Co7if.
After describing the fm. he called it Monterey fm. on p. 331.]

3fo%fere%/ was approved by U. S. Geol. Survey in 1902, after corre-
spondence with Calif, geologists.

A. C. Lawson, 1893 (Univ. Calif. Pub., Bull. Dept. Geol., vol. 1, p. 7). The [MioJ
series was among the first which attracted attention of earlier writers—Trask (1854)
also Blake (1856)—and it has since become famous for "infusorial" remains which
it contains, being known to collectors as Monterey fm. This name, under forin
"Monterey series," will be adopted as local designation of the series. Thickne”
1,000+ ft. around Carmelo Bay. Overlain by "terrace fms.," and rests, wit
erosion uncon., on Carmelo series (Tejon, Eocene?).
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G. M. Ashley, 1895 (Jour. Geol, vol. 3, pp. 439-440). The Monterey series was long
ago described and assigned to Mio., and later determinations have not modified
that decision.

G. D. Louderback, 1913 (Calif. Univ. Pub., Dept. Geol. Sei. Bull,, vol. 7, pp. 191-241),
proposed series to include all Mio. deposits as well as underlying Sespe fm.

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio, No. 193). ontere”™ “rroMp is
divided into (descending) : Briones ss., 2,300 ft., containing Hercules sh. memb.
near middle ; Rodeo sh., 670 ft. ; Hambre ss., 1,200 ft. ; Tice sh., 460 ft. ; Oursan ss.,
600 ft.; Claremont sh., 800 ft.; and Sobrante ss., 400 ft. [Subsequent studies of
B. L. Clark resulted in excluding Briones ss. from Monterey group.]

From 1913 to 1935 the U. S. Geol. Survey included Vaqueros ss. in Monterey
group, because it was believed that basal ss. at Monterey (thin to 200 ft.
thick) represented that fm. This basal ss. at Monterey, however, is now
considered to be younger than Vaqueros. The Vaqueros was, therefore,
in 1935 excluded from the Monterey, and dfewterey s-A. was adopted for a
lithologic unit of variable Mio. age, consisting predominantly of hard
silica-cemented shales and soft shales carrying siliceous micro-fossils. It
includes, in different areas, beds of upper, middle, and even late lower
Mio. age. In Palos Verdes Hills it ranges from middle Mio. into upper
Mio. ; in Kettleman Hills it includes only part of upper Mio. In Palos
Verdes Hills it is divided into 3 members, named (descending) Malaga
mudstone memb. (upper Mio.),. Valmonte diatomite memb. (upper Mio.),
and Altamira sh. memb. (upper and middle Mio.). As now defined the
Monterey sh. is in places underlain by Vaqueros ss. or Temblor fm., and
in other places by older rocks. In Palos Verdes Hills it rests uncon. on
Franciscan (?) fm. In some regions it is overlain by Santa Margarita
ss., and in other areas its upper part grades laterally into Santa Margarita
ss. In still other areas it is overlain by San Pablo group, and in other
places it includes time equiv. of the San Pablo. In San Francisco region
the Monterey deposits (post-Vaqueros) are still called Jfonterey yrowp.
For details regarding present interpretation of Monterey sh. see report by
W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell (A. A. P. G. Bull,
vol. 20, No. 2, pp. 127-146, 1936).

tMonterey sandstone.
Lower Devonian: Northwestern Virginia and western Maryland.

N. H. Darton, 1892 (Am. Geol., vol. 10, pp. 13, 15-16). Monterey ss.—Coarse-grained
light-colored ss. or moderately silicified qtzite, usually friable in weathered outcrops.
Fossils mainly Oriskany forms, but Lower Helderberg and Hamilton fossils are
intermingled to greater degree than in N. Y. Oriskany. Beds comprise not only
Oriskany but in upper part representatives of the several coordinate members of
Corniferous group. Thickness 0 to 300 ft. Uncon. underlies Romney sh. Overlies
Lewistown Is.

Preoccupied. Replaced by Ifldpcby ss.
Named for Monterey, Highland Co., Va.

t'Monterey conglomerate.
Pennsylvanian: Northeastern Tennessee (Overton, Fentress, and Putnam
Counties).

L. C. Glenn, 1925 (Tenn. Geol. Surv. Bull. 33B, pp. 276, 277, 369-372, 374). Monterey
cyl. (also Monterey or Bonair epi.).—The cgl. at Monterey [Putnam Co.] is generally
believed to be same as Bonair cgl. memb. of Lee fm. Massive pebble-bearing cgl,
varying in thickness from 15 to 40 ft. To northward appears to be cut out or to
thin out at Obey City, Overton Co., but is conspicuously developed to E. and across
the line into southern Fentress Co. Overlies Whitwell sh. and underlies Vandever
sh. A subdivision of Lee fm.

Same as Bonair ss., of Lee group.
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tMonte Sano limestone (also iMontesano group).
Mississippian : Northern Alabama, Tennessee, Kentucky, and Illinois.

E. 0. Cirich, 1911 (Geoi. Soe. Am. Bull, vol. 22, pl. 29). [On pl. 29 Honte Sana is
used in "General time scale" to include Tribune, Cypress, and Ste. Genevieve.
There is no other definition in book cited.]

E. O. Ulrich, 1916 (Geol. Soc. Am. Bull., vol. 27, p. 157), casually referred to the
ZotPer or Montesano “rroMp of the Chester, but did not dehne term.

E. O. Ulrich, 1917 (Ky. Geol. Surv. Mississippian series in western Ky., pt. 2, pp. 25,
38, 45, 51, 52, 53, 59, 68, 100, 116, 125-141, 197, 199, 200, 206, pls. E and F), used
JlfoHtesaMO Zs. and Jfoatestmo proMp to include Gasper oolite, Aux Vases ss., Ste.
Genevieve Is., and equiv. fins. in Ky. and Ill. "Underlies Cypress or Hartselle ss.
and uncon. overlies St. Louis Is/*

Corresponds to lower part of Chester group.
Named for exposures at Monte Sano, Madison Co., Ala. (The town and
ridge are spelled with tinal o on U. S. G. S. topog. map.)

Montesano formation.
Miocene (upper) : Southwestern and northwestern Washington.

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull. 15, pp. 10-22). .Montesano fm.—
Largely massive coarse-grained light-brown sss., with many intercalated lenses of
cgl. and grit; shales subordinate in lower part but common in upper ~art. Thick-
ness 5,000 ft. Upper Mio. fauna. Uncon. overlies Chehalis fm. (Lower Mio.).
Named for Montesano, Chehalis [Grays Harbor] Co.

C. E. Weaver, 1916 (Wash. Geol. Surv. Bull. 13). The upper Mio. marine inverte-
brate fauna of Wash, is called YoZdm strnpuZ# zone, from presence of this most
characteristic species. Only | faunal horizon is recognized in the fm., and it is
upper Mio. The strata containing this fauna are termed or,
more appropriately, Jfoa/esawo fm. Is confined to 2 widely separated areas, the
larger in Grays Harbor region, mostly S. of Chehalis River, and the smaller in
SW. Clallam Co., in vicinity of junction of Soleduck and Bogachiel Rivers. Max.
thickness 5,409 ft., in Grays Harbor region. Overlies Wahkiakum horizon uncon.

fMontevallo conglomerate.
Pennsylvanian: Northern central Alabama.

J. Squire, 1899 (Ala. Geol. Surv. Rept. Cahaba coal held, pt. 1, passim). (%Z.
proap, t&e preat JfowtevaZZo cpZ., the cap rocks of our Alabama Coal Measures.
Overlies Montevallo coal. Thickness 599 ft.

Is a cgl. at top of Pottsville fm.
Probably named for exposures at Montevallo, Shelby Co.

fMontevallo formation.
Lower Cambrian: Alabama.

E. A. Smith, 1899 (Ala. Geol. Surv. Rept. on Cahaba coal held, p. 148 and map).
JftmteraZZo or Cé&occoZocco s&ctZes—Sandy shales of variegated colors. Original
material calc, sh., but at outcrops the calc, matter has been thoroughly leached
out and only the more siliceous parts are left. Sometimes the shales are tough
and hard and, especially toward E., assume characters of semicrystalline rocks.
In upper part are beds of blue Is. and gray dol. which are often difficult to
distinguish from similar rocks in overlying Knox dol. Underlies Knox dol. and
overlies Coosa shales. Includes Weisner qtzite, usually interbedded in lower part.
[Owing to faulting the relations of fMontevallo sh. to fCoosa sh., Conasauga
sh., and Rome fm. were misunderstood. Now, however, typical Montevallo sh.
is known to be same as Rome fm. (Lower Camb.) and to underlie Conasauga
sh., which is same as fCoosa sh. Rome fm. is better established name. (See
C. Butts, Ala. Geol. Surv. Spec. Rept. No. 14, p. 65, 1926.) As first defined,
i. e., including rocks up to base of Knox dol., the Montevallo was of Middle and
Lower Camb, age.]

Named for Montevallo, Shelby Co., and for Choccolocco, Calhoun Co.
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Montezuma schist.
Pre-Cambrian: Western North Carolina.

A. Keith, 1903 (U. S. G. S. Cranberry folio, No. 90, p. 4). Monteauma schist.—
Fine-grained epidotic and chloritic schists and amygdaloids, of very uniform
appearance. Originaliy probably a basalt. Schists are bluish black, gray, or green
when fresh, becoming more green and yellowish green on weathering. The amyg-
daloid beds occur chieHy along NW. areas of the fm., and consist of bluish-gray
groundmass with cavities (the size of a pea) filled with quartz, feldspar, and
epidote. Assigned to Algonkian (?).

Named for Montezuma, Cranberry quad., in Mitchell Co.

Montezuma quartz monzonite.
Eocene: Central northern Colorado (Montezuma region, Summit County).

H. B. Patton, 1909 (Colo. Geol. Surv. Ist Rept., pp. 125, 126, 128, map). Monte-
aama granite.-—Pinkish-gray biotite granite with large porphyritic feldspar crystals.
An intrusive rock, but does not occur in dikes. Town of Montezuma, Summit
Co., is built on this rock. Is believed to be younger than Santa Fe granite. Is
in contact with Idaho Springs fm. [pre-Camb.J.

J. W. Vanderwilt, 1932 (16th Int. Geol. Cong. Colo. Guidebook), stated the quarts
monaonite porphyries of this region are locally called Monteauma granite, and
are of Eocene age. According to unpublished ms. by T. S. Lovering the Montezuma
"granite'* is quartz monzonite. It cuts the thrust fault that was formed during
Laramide revolution and is older than Flattop peneplain, of late Eo. age.

Montezuma shales.

Jurassic: Southwestern Colorado and northeastern Arizona.

C. [R.] Keyes, 1936 (Pan-Am. Geol.,, vol. 65, No. 4, pp. 303, 306). Zunian series
divided into (descending) McElmo shales, Lohali ss., Montezuma shales, and
Arido sss. Latter 3 correspond to the LaPlata of Cross. For the middle shaly
marine beds of the LaPlata the title Monteanma siraies is suggested, the name
being derived from Montezuma Co., in SW. Colo.

C. [R.] Keyes, 1936 (Pan-Am. Geol., vol. 66, No. 1, p. 72, and No. 3, p. 225).
LohaM ss. is preoccupied and is here replaced with 7'yende ss.

The Montezuma shales of Keyes appear to correspond to Kayenta fm.
(See U. S. G. S. P. P. 183,1936, table opp. p. 37.)

tMontgomery buhl*.
“Montgomery grits.
tMontgomery sandstone.

Mississippian: West Virginia and Virginia.

W. B. Rogers, 1838 (Va. Geol. Surv. Rept. 1837, p. 17). In Floyd Co., Va., associ-
ated with the valley Is. occurs that interesting and valuable siliceous deposit, the
Montgomery Ruhr. Varies from grayish and yellowish white to deep orange brown,
and presents g cellular texture and a great hardness and sharpness of grit. Is
used for millstones.

W. B. Rogers, 1879 (Maefarlane's Geol. Ry Guide, p. 179). Montgomery grits and
eoai measures, of Lower Carbf. age, underlie Greenbrier Is. and overlie Catskill.

In some repts has been called "Montgomery .s$." Is same as Price fm., the
name by which it is generally known. Probably named for Mont-
gomery Co., Va., across which Price fm. occupies a wide belt. The
Price fm. was named for Price Mtn, in Montgomery Co.

Montgomery limestone.
Silurian (Niagaran) : Northern California (Taylorsville region).

J. S. Diller, 1892 (Geol. Soc. Am. Bull,, vol. 3, pp. 370-394). Montgomery ts., of
Niagara age, 10 to 60 ft- thick. Older than Taylor[s]ville slates and younger
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J. S. Diller, 1908 (U. S. G. S. Bull. 353). Jfo%%ome7T/ %s—Light to dark bluish-
gray Is. with occasional knots or benches of black chert. The form of the Is.
is lenticular, and the largest lentil, which is on crest of N. end of Grizzly
Mtns and is fossiliferous, has thickness of 60 ft. with length of about 200 ft.
Five of these Is. lentils have been found. One is on S. bank of Montgomery
Creek, where it forms prominent cliffs at an altitude of about 4,000 ft. Rests
conformably on Grizzly fm. Believed to be uncon. with overlying Taylorsville fm.

Named for occurrence on Montgomery Creek, 2% mi. S. of Taylorsville,
Plumas Co.

fMontgomery formation.
Silurian: Southwestern Ohio, southern Indiana, and northern Kentucky.

A. F. Foerste, 1896 (Cincinnati Soc. Nat. Hist. Jour., vol. 18, pp. 189, 190).

or 3fOM%omer3/ fm.—Very pure fossiliferous pink or red Is., becoming

more siliceous eastward; 10 to 35 ft. thick. Overlain by white Dayton Is. in

Ohio and by Osgood sh. in southern Ind.; underlain by Lower Sil. Belfast bed.

Included in Niagara group. Formerly called Clinton fm., but perhaps more
Niagara than Clinton.

Preoccupied. Replaced by Brassfield Is.
Named for Montgomery Co.

Montgomery bed. (In Jackson formation.)
Eocene (upper): Northwestern Louisiana (Grant County).

T. L. Casey, 1902 (Sci., n. s., vol. 15, p. 716). Jfow"r/omcr?/ —Light blue-gray
argill. marl, 6 ft. thick. Outcrops in well-known long low bluff at Montgomery,
La. Older than Kimbrel bed, from which fossils indicate it is separated by a
considerable lapse of time. Included in Jackson stage. Named for exposures
at Montgomery, Grant Co.

Montgomery Creek formation.
Eocene: Northern California (Redding region).

H. Williams, 1932 (Calif. Univ. Pub., Bull. Dept. Geol. Sei., vol. 21, No. 8, p. 215).
Resting directly or? Chico rocks in area W. of Lassen is a series of fresh-water
sands and gravels, containing abundance of andesitic detritus, which Diller classed
with "Ione" fm., as Mio. Recently these deposits have been restudied by [R. D.J
Russell, by whom they have been termed Jfow%omery fm., provisionally as-
signed to Eo., and possibly thd age equiv. of the Ione as redefined by Allen. Rus-
sell has also suggested that the Susanville gravels, lying SE. of Lassen and con-
taining an admixture of rhyolitic tuff, may be tentatively correlated with Mont-
gomery Creek fm.

N. E. A. Hinds, 1933 (Calif. Jour. Mines and Geol., vol. 29, Nos. 1 and 2, pp. 79,
114). 3ftm%omerg/ fm—Along SE. slopes of Klamath Mtns in Kosk Creek
and Pit River Canyons, farther to S. on Montgomery Creek, and at a few other
localities is a series of dominantly fluviatile brownish arkosic ss., sandy shales, and
egls. which Diller in Redding folio called "Ione" fm. and dated Mio. on determina-
tion of fossil leaves by Knowlton. These strata have recently been examined by
R. Dana Russell, who was associated with me in the geologic studies of southern
Klamath Mtns, and will be described by him as Mo?t%omer%/ CreeA? fm. in a rept
now in preparation. Determination by R. W. Chaney of a flora discovered by Rus-
sell indicates a later Middle Eocene age for the fm. and Russell's field and labora-
tory studies prove that the fm. is not Ione fm. as Allen has recently redefined it
along E. margin of Great Valley. The sediments appear to have come from the
E. and NE., but actual source is not known. Only a limited area of this fm. ap-
pears along E. margin of Redding quad. S. of Little Cow Creek. Most of strata
Diller mapped as Ione belong to the Plio. Tuscan and Tehama fms., which overlie
Montgomery Creek fm. The Eocene deposits of Weaverville quad, are here named
WeaverviHe fm.

Monticello rhyolites.
Pre-Cambrian: Central Virginia.

W. A. Lambeth, 1901 (thesis presented to Univ. Va., p. 11). JfoaffceHo
of Keweenawan age, in Monticello area, Albemarle Ce.
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Monticello schist.

Pre-Cambrian: Central Virginia.

W. A. Lambeth, 1901 (thesis presented to Univ. Va., p. 9). JfonticeWo scMsts.—
Universaiiy crystalline and fine-grained even when slaty ; hard ; break with splintery
fracture ; structure marked by joint planes and quartz veins from thickness of a
hair to an inch or more ; hornblende in Battened tabular crystals; scales of mica-
ceous chlorite and epidote give rocks a green color. Assigned to Keweenawan
epoch of Algonkian.

T. L. Watson and S. L. Powell, 1911 (Am. Jour. Sei., 4th, vol. 31, p. 36). MonMceHo
schist is Catoctin schist of Keith. Derived chieBy from basic volcanic rock (ba-
salt) of Algonkian age.

Monticello dolomite.

Silurian (Niagaran) : Central eastern lowa.

C. [R.1 Keyes, 1912 (Iowa Acad. Sei. Proc., vol. 19, pp. 149, 150). JfonMceRo ter-
rane.—Doi., 60 ft. thick, forming top fm. of Niagaran series. Overlain by Goweran

series and underlain by Hartwick doh, of Niagaran series. Separated from Hart-
wick dol. by its fauna.

Probably named for Monticello, Jones Co.

Montijo conglomerate.
Age (?) : Panama.
0. H. Hershey, 1901 (Calif. Univ. Dept. Geol. Bull.,, vol. 2, p. 241).

Mont Joli formation.
Devonian: Quebec.
See Jfownt JoM fm.

Montosa limestone.
See under Mosca is. Is a part of Madera Is., Penn., N. Mex.

Montoya limestone.

Upper Ordovician: Western Texas and southern New Mexico.

G. B. Richardson, 1908 (Am. Jour. Sei., 4th, vol. 25, pp. 476, 478-479). Montoya
is—Upper part, which carries Richmond fossils, according to E. O. Ulrich, is pre-
vailingly gray Is., characteristically mag., in places seamed with conspicuous bands
of chert a few inches thick ; some beds are almost white, while others are dark.
Lower part is commonly marked, in El Paso quad., Tex., by massive dark-colored
is., containing little or no chert and carrying characteristic Galena fossils, ac-
cording to E. O. Ulrich. The two parts cannot always be distinguished lithologi-
cally. Thickness 250 ft. In Van Horn quad, the base of Montoya is commonly
marked by presence of thin-bedded earthy yellow and reddish is., but otherwise in
both quads, the contact with underlying Ei Paso Is. is apparently conformable. Is
overlain by Fusselman Is., of Niagara age.

Further studies of faunas contained in Montoya is. resulted in assigning
the lower fauna to pre-Richmond Upper Ordovician.

Named for Montoya station, on Santa Fe Ry., about 10 mi. above El Paso,
Tex.

Montoyan series.
A time term employed by C. R. Keyes to cover a part of Montoya Is.

Montpelier sandstone.
Middle (?) Devonian: Southeastern lowa.
C. R. Keyes, 1893 (Iowa Geol. Surv. vol. 1, pp. 40-46, pl. 2). JfontpeMer ss.—Con-
siderable thickness of fossiliferous sss. developed at and near Montpelier, Iowa.

Assigned to Middle Dev. Older than Lime Creek sh. and younger than Cedar Val-
ley Is. [Some writers apparently include this in Cedar Valley Is.]

Named for Montpelier, Muscatine Co.
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Montpelier.
Tertiary: Jamaica.

R. T. HiH, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol 34, pp. 70-75).

'{'Montpelier slate.
Ordovician: Northeastern Vermont (Washington County).

C. H. Richardson, 1906 (5th Rept. Vt. State Geol, p. 95). The terms Montpelier si.,
IVort*eM si., and Montpelier and JVorth"eM si. have been used interchangeably
and indiscriminately in repts on geol. of Vt. If there has been any discrimination
whatever, "NorthBeld si." has been used more in a commercial sense than in the
designation of a geological fm. I would propose, therefore, the single term
Montpelier si. for the terrane that has been formerly discussed under these differ-
ent names. The name Montpelier is here applied for first time in a purely geo-
logical sense to the belt of si. that Banks the pre-Camb. schist to E. of Green
Mtn axis, lying conformably upon and often interstratified with Waits River Is.
It is a highly metamorphic rock derived from beds of plastic clay. [On p. 115 he
states that U. S. G. S. has adopted Mewphrentapop si., instead of Montpelier si.,
preoccupied. Pl. 18 of 11th Rept. Vt. State Geol., 1918, maps this si. as extending
from Montpelier to Northfield.]

Montreal formation.
Quaternary : Canada.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol 6, sec. 4, pp.
163,224).

Montreal amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, Bg. 28). Montreal
atnppdaloid belongs in Central Mine group. According to A. C. Lane (1911) it
ties 150 to 224 ft. below Houghton cgl, and is fourth lode below that cgl.
The mineralized part is the Montreal lode. Probably named for occurrence in
Montreal mine, Keweenaw Co.

Montreal How.
Includes Montreal amygdaloid and underlying trap.

Montrose sandstone.

Upper Devonian: Southern-central New York and northeastern Penn-
sylvania.

L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 381). Montrose ss. or ss. of
Oneonta.—Many veins of gray ss. and sometimes red ss.; when weathered exhibits
peculiar structure, to all appearance owing to manner in which it was deposited
in water ; often contains plant remains and thin coal. Is found in Otsego, Chenango,
and Broome Counties, N. Y., and covers the whole of upper part of Susquehannah
Co., Pa., where it surrounds town of Montrose. Younger than Chemung group
and the last or upper rock of Third district.

See under Oneonta ss. also under Honesdale ss. yrowp.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 82). The nonmarine Oneonta
ss. (1840 Vanuxem) is "Montrose ss., or ss. of Oneonta" of Vanuxem, and is of
Portage age.

G. H. Chadwick, 1932 (Eastern States Oil and Gas Weekly, vol. 1, No. 17, p. 7) and
1933 (Sei., n. s., vol. 77, pp. 86-87). Montrose fm. of Vannazent is upper Chemung
or Wellsburg ss. changed to red beds. The true Oneonta ss. is older and of
Ithaca (lower Portage) age.

G. H. Chadwick, 1933 (Pan-Am. Geol., vol. 60, No. 4, p. 283). [I. C.] White
(Rept. G5, 1881) devised some subdivisions for his "Catskill," including a "Mont-
rose red sh." that fails to match his sanguine description of it; but Vanuxem
had called this whole mass Montrose two score years before. Nor had Vanuxem's
term lain idle, for Hall had frequently adverted to it in print and public. Hence
to these Wellsburg, or true upper Chemung, red-beds, as a whole we must now
restore Vanuxem's appropriate name Montrose, discarding White's faneifui restric-
tion of it. The interBngering of the Wellsburg and Montrose may be well seen
around Skinner's Eddy, Pa.
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Montrose red shale. (In Catskin formation.)
Upper Devonian: Northeastern Pennsylvania.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 68, 115). 3fo?Ltro.se red sA—
Underlies Uonesdaie ss. group and overlies Paupack ss. in Susquehanna and Wayne
Counties. Thickness 180 ft. At least two-thirds of mass in Montrose county is
red sh. ; the rest is several intercalated beds of gray ss. Around Honesdale there
is at least 150 ft. of red sh., the rest being intercalated gray sss. At Montrose
[Susquehanna Co.], the type loc., 125 ft. of almost blood-red sh. is visible, and it
contains very few sandy layers.

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G6, pp. 94-101). Montrose red sit. is
1,500 ft. thick in Pike and Monroe Counties, where it underlies Honesdale ss.
group and overlies Delaware River dags (the New Milford and Paupack ss. of
Rept. G5). [Other repts give thickness of 2,000 ft.]

G. H. Chadwick, 1933. [See 1933 entry under Montrose gs.J

B. Willard, 1936 (Geol. Soc. Am. Bull,, vol. 47, No. 4, p. 584), renamed the Mont-
rose red sh. of White the Damascus' red -sA.. the name Montrose being preoccupied
in N. Y. "White's type loc. was not well chosen, for at town of Montrose, Susque-
hanna Co., the fm. is rather poorly exposed."

tMontrose chert. (In Osage group.)

Mississippian: Southeastern lowa.

C. R. Keyes, 1895 (Iowa Geol. Surv. vol. 3, pp. 320, 341, 445). Montrose chert.—Tin;
Ointy beds, 30 ft. thick, forming top part of Upper Burlington Is. in Lee Co.,
Iowa. Overlain by Keokuk Is.

These beds are now included in Keokuk Is. (See under Keo7tMh; 7s.) Ac-
cording to F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, p. 146), they
are not now exposed at Keokuk, the type loc. of Keokuk Is., but were
formerly visible in excavation beneath the bed of Miss. River for the
Keokuk dam.

Named for exposures at Montrose, Lee Co.

Montrose moraine.
Pleistocene (Wisconsin stage) : Southern Minnesota (McLeod and Wright
Counties ).

F. Leverett, 1932 (U. 8. G. S. P. P. 161, pp. 85-86). Included in Crow River

fMontville type.
Pre-Cambrian: Northern New Jersey.

F. L. Nason, 1889 (N. J. Geol. Surv. Ann. Rept. 1889, p. 31). MowfuiHe type.—
White crystalline Is. of varying degrees of purity. Provisionally assigned to
Archean, but Archean age not yet proved. Occurs at Montville, also at Franklin
Furnace, where it is intimately associated with the Franklin type.

Same as Franklin Is.

Monument andesite.
Tertiary: Southwestern New Mexico (Sierra County).

C. R. Keyes, 1908 (Am. Inst. Min. Engrs. Bi-Mon. Bull. 19, pp. 7-21). Monument
andesite, Tert., 250 ft. thick. Type loc., Monument Peak, near Lake Valley [Sierra
Co.].

tMonument Creek group.
Oligocéne and Eocene: Eastern central Colorado (Denver Basin region).

F. V. Hayden, 1869 (U. S. Geol. Surv. Colo, and N. Mex. 3d Ann. Rept., pp. 39-40,
89). Monument Creeh proup.—Variegated sands, sss., and aren, clays, nearly
horizontal, resting on upturned edges of older rocks. They range from coarse
puddingstones to very fine-grained sands or sss.; very little lime in entire series;
much ferruginous matter. Occurs 40 mi. S. of Denver, in region of South
Platte Canyon to Colorado City. Occupies space about 40 mi. E. to W. and
50 mi. N. to 8. Monument Creek [Castle Rock and Colorado Springs quads.]
Cows through this tertiary basin.
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F. V. Hayden, 1876 (U. S. Geol. and Geog. Surv. Terr. 8th Ann. Rept., pp. 32,
36-37). The peculiar group of fresh-water strata which in 1869 I called the
CreeA? yroap”™ extends to a point within about 20 mi. of Denver, where
the lignitic sediments return to their usual character. The group is 1.500 ft.
thick and consists of (descending) : (1) Variegated sss., brick red, white, and
yellow, varying from fine-grained ss. to puddingstone; (2) rather massive ss.,
varying from puddingstone to fine-grained ss., usually of light color, sometimes
a yellow or iron rust. It may be synchronous with upper part of White River
group [Olig.].

G. H. Eldridge, 1888 (Colo. Sei. Soc. Proc., vol. 3, pt. 1, pp. 86—112). Jfo%omewt
(Jree& beds—Embraces true Monument Creek group of Hayden Survey. Extends
only short distance into SE. corner of Denver region, but occupies immense
area beyond. Its manner of occurrence shows a break in continuity of its
deposition sufficient in point of time for formation of a bed of rhyolitic tuff
40 ft. thick. This bed of lava does not extend into Denver Seid but is well
exposed in vicinity of Castle Rock. Though the group is perfectly divisible into
2 distinct fims. it is for present better to retain name first given, more particularly
to its lower memb., as a designation for entire group, especially in view of very
meagre information. Age undet. Thickness 1,500 ft. Uncon. overlies Denver beds.
In places rests on Laramie, showing absence of Denver beds and underlying Willow
Creek beds. Eruptive material is prominent in upper part and absent in lower

part.
S. F. Emmons, W. Cross, and G. H. Eldridge, 1896 (U. S. G. S. Mon. 27), applied

W. T. Lee, 1902 (Am. Geol. vol. 29, pp. 96-109). Mow%men,f yrowp of
%%l/dew is here divided, in Castle Rock region, into Castle cgl. above (90 ft.
thick, and resting uncon. on the lava) and CTeeA fm. restricted below.

The name originally applied by Hayden is thus retained for the fm. which is
best known, and the new and less cumbersome name Castte apt. is given to the
less extensive and little-known fm. The Monument Creek fm. restricted consists
of egls., breccias, sands, and clays which alternate, intermingle, and grade into
each other in most lawless manner. It underlies the rhyolite and overlies Arapahoe
fm.

G. B. Richardson, 1915 (U. S. G. S. Castle Rock folio, No. 198). "Monument
Creek group" of Hayden included Castte Roc% cyl. (Olig, and 300 ft. thick) and
Dawson arkose (Eo. and 2,000+ ft. thick). The Dawson is=Denver and
Arapahoe fms. and some younger beds. These younger beds and the Castle
Rock cgl. were included in "Monument Creek fm." of Emmons, Cross, and
Eldridge.

Monument Hill bentonitic member (of Pierre shale).
Upper Cretaceous: Northeastern Wyoming and southeastern Montana.

W. W. Rubey, 1930 (U. S. G. S. P. P. 165A). HowMmeuf #itt be%to?ntic memb. of
Pterre s&—Impure bentonite and siltstone; some calc, and barite concretions.
Marine fossils. Commonly forms a scarp. Thickness 150+ ft. Top lies 150
to 250 ft. below Fox Hills ss. Separated from underlying Mitten black sh.
memb. of Pierre sh. by 500 to 800 ft. of dark mudstone and sh. Named for
exposures at Monument Hill, sec. 32, T. 56 N.,, R. 68 W., Crook Co., Wyo.

Monument Spring dolomite member (of Marathon limestone).
Lower Ordovician (Beekmantown): Southwestern Texas (Brewster
County).

P. B. King, 1931 (A. A. P. G. Bull, vol. 15, No. 9, pp. 1066-1069). Jfo"ame”t
Rprmy %ol. memb. of Afaratbon le—Dense massive dolomitic Is., mottled yellow
and bluish, which on weathered surfaces changes to spongy brown chert. Thick-
ness few ft. in N. part of Dagger Flat anticlinorium (to S. of which it disappears)
to 75 ft. in Marathon anticlinorium. Lies near middle of Marathon Is. The
beds are broken and shattered, as result of deformation, so that outcrop is
characteristically a chain of disconnected boulders. Typically exposed % mi. W.
of Monument Spring, Marathon uplift, Brewster Co.

tMonument Valley shale.
Permian: Southeastern Utah and northeastern Arizona.

D. Hager, 1924 (Min. and Oil Bull,, vol. 10, No. 2, p. 137; No. 4, pp. 385, 423).
-MowMmewt Talley gbales, 1,000 ft. thick, formerly classed as Moencopie and
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Upper Goodridge, belong to Supai fm. and are Perm. Older than Lower De Chelly
ss. and younger than Upper Goodridge beds.

A. A. Baker and J. B. Reeside, Jr., 1929 (A. A. P. G. Bull, vol. 13, No. 11, p. 1441,
etc.). "Monument Valley sh." of Hager, 1924, is lower part of Cutler fm., and
is here divided into several units.

Named for exposures in Monument Valley, San Juan Co., Utah, and
Navajo National Monument, NE. Ariz.

Moody shale member.
Oligocene: Northwestern Oregon (Lincoln County).

H. G. Schenck, 1927 (Univ. Calif. Pub., Dept. Geol. Sei. Bull., vol. 16, No. 12,
pp. 455, 456, 457, 459). Mood?/ s&—Concretionary sh., about 1,206 ft. thick,
overlying Burpee fm. and forming lower memb. of Toledo fm. Is overlain by
about 1,000 ft. of sss. forming upper memb. of Toledo fm. Fossils rare, but fm.
is assigned to lower Olig. Type loc., railroad cuts at Moody Station, on Southern
Pacific Railroad, btw. Yaquina and Toledo, in Lincoln Co.

H. G. Schenck, 1928 (Univ. Calif. Pub., Dept. Geol. Sei. Bull., vol. 18, pp. 22-31).
Jfoodp memb. lies near base of Toledo fm.

Moody Ledge granite.
Late Devonian or late Carboniferous: Northwestern New Hampshire

(Moosilauke quadrangle).

M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads., N. H., Moosilauke
map, p. 28). Ledpe pramte.—Medium- to fine-grained pink granite of
potash feldspar, quartz, oligoclase, and biotite. Late Dev. or late Carbf. Assigned
to New Hampshire magma series. [Mapped on and around Moody Ledge.]

Moodys marl member (of Jackson formation).
Eocene (upper) : Mississippi and southwestern Alabama.

0. Meyer, 1885 (Am. Jour. Sei., 3d, vol. 30, p. 435). [Jfoodg/s Branch used in Miss,
column of table in parentheses after JacAsoK. and: opposite Jac&sowiaa. No defini-
tion.]

G. D. Harris, 1894 (Am. Jour. Sei., 3d, vol. 47, pp. 303-304). [Moodus Bruited Beds
(sabstape) used in table for upper part of Jackson stage, Jfar&s' JfiZZs Red Beds
(sMbsfape) being used to cover iower part of t/acA;s0% stape.J

E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12), described Jfoodg/s Branch grree% marls
as a fm. of Jackson proap and as overlying Yazoo clay marl.

C. W. Cooke, 1918 (Wash. Acad. Sei. Jour., vol. 8, No. 7, pp. 186-198). Moodps
caZc. marZ memb.—Basal memb. of Jackson fm. Thickness 35 or 40 ft. in central
and western Miss., 90 ft. in western Ala., a few mi. across Miss. line. At base
is bed of shells enclosed in quartz, sand, and glauconite. Toward top becomes less
sandy and much more calc, and in many places contains thin strata of indurated
marl or impure Is. In eastern Miss, and western Ala. a deposit of fine incoherent
yellow sand intervenes btw. the indurated ledges at top and the more argill. marl
below. Although the individual indurated ledges are discontinuous, the zone in
which they occur is quite persistent and has been traced from western Ala. across
Miss, to Yazoo River. In Ala. it constitutes the principal horizon at which
Ze%yZodo% occurs, and has therefore been called "Zeuglodon bed." The Moodys
memb. rests conformably on Yegua fm. [=Gosport sand of Aia.] and is overlain
by Yazoo clay memb. of the Jackson. [Later repts give thicknesses up to 220 ft.]

Later work led Cooke to transfer the Ze"Zodombearing bed to Yazoo clay
memb. (See A. A. P. G. Bull,, vol. 17, No. 11, 1933, pp. 1387-1388.) He
also applied Coco# semd memb. to sandy beds in Ala. that represent lower
part of Yazoo clay of Miss, and overlie Moodys marl memb. These are
present approved definitions of Moodys marl memb., Yazoo clay memb.,
and Cocoa sand memb. The U. S. Geol. Survey does not now use c&Zc. in
connection with marZ.

Named for exposures along Moodys Branch of Pearl River, in city of
Jackson, Miss.
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tMoodys Branch marl.
Eocene: Mississippi.

See Jfoodyg mari memb. of ./ocl'.soa fm.

Moon Lake diorite.
Pre-Cambrian: Northwestern New York (Jefferson County).

A. F. Buddington, 1934 (N. Y. State Mus. But). 296, p. 62). Moon Luke diorite.
Quartz diorite ; forms much of peninsula on 8. side of Moon Lake, Antwerp quad.
Intrudes Grenvilie series.

Moonshine conglomerate.
Middle Jurassic: Northern California (Mount Jura).

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull,, yol. 44, No. 1, p. 81). [See ander

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 4, pp. 896, 900). Moonslttne
/or—"New, of geographic origin." [Geographic feature not stated.] Lower part
an ordinary cgl. bearing cobbles of granitic plutonic origin and ancient red
porphyries, grading upward into red cgls., red sh., and finally red tuffs. Thickness
300 ft. Age middle Middle Jurassic. Underlies Hull aggl. and overlies Mormon ss.
Occurs most abundantly on SW. slope of Mount Jura, just below 4,500 ft. elev.

Moorefield shale.
Mississippian: Central northern Arkansas and northeastern and central
eastern Oklahoma.

G. I. Adams, 1904 (U. S. G. S. P. P. 24, p, 26). Moore/ieM sh.—Light-grayish
or bluish friable sh., in places sandy. Thickness 50 to 75 ft. in vicinity of Moore-
field. Overlies Boone is. and chert and underlies Batesville ss.

E. O. Ulrich, 1904 (U. 8. G. S. P. P. 24, pp. 102-104). MooreeM sh., 0 to 10 ft.
thick, is=Fayetteville sh. in part of Branner. It overlies Boone is. and grades
into overlying Batesville ss. A few mi. NW. of Batesville there is a local deposit
of highly fossiliferous is. and limy sh. which H. 8. Withams has called <Spriny
Creek is. Apparently this caic. fm. rests on Boone fm. and underlies Mooredeld sh.
The increase in argill. matter toward top of exposure probably indicates that the
calc, beds grade upward into the sh. Though of smali consequence areally, this
calc. fm. is too important geologically to be entirely neglected in classification of
Miss, rocks of Ark. Perhaps it is sudicientiy accounted for by ranking it as a
memb. of Moorefield fm.

According to G. H. Girty the Moorefield sh. is of pre-Chester (St. Louis?)
age. Overlies Boone Is. and underlies Batesville ss.
Named for Moorefield, Independence Co., Ark.

Mooretown sandstone. (In Chester group.)
Mississippian : Southern Indiana and Meade and Breckinridge Counties,
Kentucky.
E. R. Cumings, 1922 (Hdb. Ind. Geol., pt. 4, Sep. Pub. 21, pp. 408, 515, and chart).
Mooretoww ss.—Sh. and ss., 10 to 60 ft. thick, locally very massive. Overlain by

Beaver Bend Is. and underlain by Paoii is. Of lower Chester age. Included in
Gasper ooiite of Butts. Name suggested by C. A. Malott.

Named for excellent exposures near village of Mooretown, Ind.

Mooreville tongue (of Selma chalk).
Upper Cretaceous: Northeastern Mississippi.

L. W. Stephenson, 1917 (Wash. Acad. Sei. Jour., voi. 7, pp. 243-250). JfooreuiHe
fonpMe.—A basal part of Selma chalk contemp. with and grading laterally into
lower part of Coffee sand memb. of Eutaw fm. in E. part of Lee Co. and W.
part of Itawamba Co. The material composing Mooreville tongue consists of argill.
chalk and shaly chalky clay or marl. Is 215 ft. thick and 20 mi. iong. Rests
on Tombigbee sand memb. of Eutaw fm., and is overlain by Tupelo tongue of
Coffee sand memb.

Named for development at Mooreville, Lee Co.
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Moosalamoo phyllite.

Pre-Cambrian: Southwestern Vermont (Brandon quadrangle, Addison
County).

A. Keith, 1932 (Wash. Acad. Soi. Jour., vol. 22, pp. 362, 395). MoosaEamoo pbi/Mite.—
A fine-grained black rock, mainly quartz and muscovite with a little biotite and
disseminated iron ore. Ranges in thickness from 0 (at Lana Falls) to 500 ft
on S. and E. slopes of Moosalamoo Mtn, | mi. to N. Pinches out in general
latitude of Middlebury but goes still farther to N. Uncon. underlies basal Camb,
cgl. and is considered younger than Forestdale marble.

Moose meta-argillite.
Pre-Cambrian: British Columbia.

R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 133). Included in Beltian
system.

Moosebar formation.
Cretaceous: British Columbia.

F. H. McLearn, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. B, p. 5).

Moose Creek beds.

Upper Ordovician: Northern New York (Black River Valley).

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258). Moose beds (zone of
Z)admer%eHet emacerata and PVectowbowttes rM"osMS mayor) are main zone in Lor-
raine gulf and well exposed along Moose Creek [Lewis Co.]. Of Lower Lorraine
age, and top div. of Whetstone Gulf fm. Overlie Wood Creek beds and underlie
Tremaines Bridge beds (basal part of Pulaski fm. or Upper Lorraine).

Moose Hide group.
Paleozoic (?) : Canada (Yukon region).

R. G. McConnell, 1899 (Canada Geol. Surv. Ann. Rept., vol. 12, n. s., pp. 18A-20A).

Assigned to Camb, by H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans.,
2d ser., vol. 6, sec. 4, p. 198).

Moosehide diabase.
Canada (Yukon region).

R. G. McConnell, 1905 (Canada Geol. Surv. Ann. Rept., vol. 14, pt. B, p. 22).

Moosehorn limestone.
Mississippian: Alberta (Jasper Park).

P. E. Raymond, 1930 (Am. Jour. Sei., 5th, vol. 20, pp. 299-300). Mooseborw Is.—
Lower part thinly bedded Is. with shaly partings, 545 ft. thick ; upper part 645 ft.
of coarse-grained, rather thinly bedded Is. Overlies Bedson Is. and underlies Rocky
Mtn qtzite. Named for Moosehorn Creek, SW. of Bedson Ridge, but exposures on
end of De Smet Range may be more conveniently used as type loc.

tMoose Island shale.
tMoose Island series.
Silurian : Southeastern Maine.

N. S. Shaler, 1886 (Am. Jour. Sei., 3d, vol. 32, pp. 51, 58). Moose Island abates
(also Moose JsZemd series).—A great thickness of black and dark-gray shales and
slates comprising what appear to be uppermost beds of Cobscook series, and re-
minding one of Dev. black sh. of Ohio Valley and western N. Y., but rather
thicker-bedded. Upper part is composed of dark siliceous dags, with occasional in
terbeddings of what will probably prove to be volcanic ash deposits. Thickness at
least 1,000 or 1,500 ft., but neither superior or inferior limits seen. May repre-
sent the "Great Devonian shale."

Is a sedimentary facies of Eastport fm.
Named for development on Moose Island, SE. coast of Washington Co.
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Moose River sandstone.
Middle and Lower Devonian (Schoharie and Esopus) : Western Maine
(Somerset, Penobscot, and Piscataquis Counties).

H. S. Williams, 1900 (U. S. G. S. Buli. 165, pp. 21-22, 88-92). Hoose Hiver ss.—A
belt of sss. and aren, shales, in some zones of which there is a fairly abundant
fauna. It is generally a tough grayish ss. with some argill. layers, weathering
brownish from iron oxides. Thickness runs up into hundreds and probably reaches
several thousand ft. Called Oriskany ss. by C. H. Hitchcock.

H. 8. Williams"and C. L. Breger in 1916 (U. S. G. S. P. P. 89) assigned this fm. to
epoch of Schoharie and Esopus grits of N. Y.

Named for exposures near Moose River and Moose River settlement, Som-
erset Co.

Moosic.
Upper Devonian: Eastern Pennsylvania.

G. II. Chadwick, 1933 (Pan-Am. Geol., vol. 60, No. 2, pp. 104-105). No Pocono fm. in
Pocono Plateau. It is in Moosic Mtn, W. of Pocono Plateau, that we find the
thousand ft. or more of "white" beds corresponding to Lehigh section, and here
Lesley might have found the appropriate name.

G. H. Chadwick, 1935 (Am. Jour. 8ci., 5th, vol. 29, No. 170, p. 139). If type section
of Pocono is up the face of Pocono Knob, then, according to I. C. White, it is all
"Catskill," Dev. If it is bottomed on Griswold Gap cgl. (as 1. C. White thought
in 1881) then there is none of it within miles of Pocono Plateau, and, as I have in-
timated, it should be called Hoogte, which I will admit may be post-Chemung
(Canadaway) from Griswold Gap cgl. up.

G. H. Chadwick, 1935 (letter dated Dec. 15). Moosic has no standing. It is not
properly deBned or introduced, and has no standing in strat, nomenclature.

B. Willard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, p. 599), objects to Moosic or
any other substitute for Pocono. (See 1936 entry under Pocono fm.)

Mooyie argillite.
Mooyie formation.
Pre-Cambrian: British Columbia (Idaho-Montana Int. Bdy).

R. A. Daly, 1905 (Canada Geol. Surv. Summ. Rept. 1904, pp. 96-100). Moyie arpil-
.Mte—Thin-bedded red and gray argill. strata with subordinate thin beds of light-
gray qtzite. Thickness 3,200 ft. in section along Int. Bdy from Port Hill, Idaho, to
Gateway, Mont. Conformably overlies Kitchener qtzite and conformably underlies
Yahk qtzite. Named for its situation on Moyie River [NE. Idaho and B. C.J.

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 119-139), re-
defined Mooyie fm. to include Yaak qtzite. See 1913 entry under Yank Qtzite.

The U. S. Geog. Bd. has adopted Mooyie as the correct spelling of this
river.

Mora sandstone.
Cretaceous: Central northern New Mexico.

C. R. Keyes, 1909 (Econ. Geol., vol. 4, pp. 368-369). Mora ggg., 500 ft. thick, named
for Rio Mora, and refers to so-called Dakota ss. of Tuertos Mtns, S. part of Santa Fe
Co., as described by Hayden, Newberry, and others; but does not include Lower
Dakota ss. of Stevenson (Jour. Geol, vol. 16, p. 446, 1908).

Moraga formation.
Pliocene: Western California (San Francisco region).

A. C. Lawson, 1914 (1. S. G. S. San Francisco folio, No. 193). Moraya fm.—Chiefly
Sows of andesite and basalt, with which are associated some basic tuffs and beds
of well-cemented rhyolite tuff. Between these volcanic rocks lie lenticular beds of
cgl., clay, and Is. One of Is. beds contains fresh-water fossils, is 30 ft. thick, and
has lavas above and below it. One of the cgl. lenses in places reaches thickness of
about 200 ft. The first of the flows after an unusuaily long interval [btw. Bows of
Moraga fm.] was the andesite of Grizzly and Ruin Peaks. Max. thickness of fm-
about 1,200 ft. Is basal fm. of Berkeley group. Underlies Siesta fm. and uncon.
overlies Merced fm. Named for occurrence in Moraga Valley, Contra Costa Co.
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Morales member (of Santa Margarita formation).
Miocene (upper) : Southern California (Cuyama Valley).

W. A. English, 1916 (U. S. G. S. Bull. 621, pp. 191-215). Morales memb.—Upper
memb. of Santa Margarita fm. Consists of about 2,000 ft. of clay, white sand, and
gravel with, at base, 300 to 400 ft. of light-gray, poorly bedded soft clay sh. con-
taining a few thin beds of white Is. which on weathering break up into small
irregular fragments. Rests uncon. on Whiterock Bluff sh. memb. of Santa Mar-
garita, which in places it overlaps. Is uncon. overlain by Cuyama fm. Named for
development in vicinity of Morales Canyon.

Moran formation. (In Wichita group.)

Permian : Central and central northern Texas.

F. B. Plummer, 1919 (A. A. P. G. Bull, vol. 3, pp. 133-145). Moran, fm.—Light-
colored shales and reddish sands, marked, in upper part, by 3 thin Iss. Top memb.
is Moran Is. (yellow). About 160 ft. below top is Dothan Is. Thickness of fm.
220+ ft. Top fm. of Cisco div. in north-central Tex. Overlies Pueblo fm. In-
cludes at top Camp Colorado bed of Drake.

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 31, 40, etc.).
Moran fm.—Sh. and Is., with Sedwick Is. memb. [Moran Is. of 1919 rept] at top,
and, in Colorado River region, Watts Creek sh. memb. at base. Is 150 ft. thick
to S. and 200 or more to N. Overlies Camp Colorado Is. memb. of Pueblo fm. and
in north-central Tex. is conformably overlain by Santa Anna Branch sh. memb. of
Putnam fm. Includes (descending) Sedwick Is., Santa Anna sh., Horse Creek Is.
(= ? Dothan Is.), and Watts Creek sh., or all beds down to Camp Colorado Is.
Named for Moran, Shackelford Co.

This fm. was transferred to Perm. Wichita group by E. H. Seilards in 1933

(Univ. Tex. Bull. 3232), and Perm, is present age designation of U. S.
Geol. Survey.

tMoran limestone member (of Moran formation).
Permian: Central northern Texas.
F. B. Plummer, 1919 (A. A. P. G. Bull,, vol. 3, pp. 133-145). Moran Is., top memb.

of Moran fm., is uppermost yellow bed.
F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, p. 40), replaced this

Named for Moran, Shackelford Co.

Morapos sandstone member (of Mancos shale).

Upper Cretaceous: Northwestern Colorado (Routt County).

E. T. Hancock, Oct. 1, 1923 (U. S. G. S. Press Memo. 16037, with map). In vicinity
of Hamilton and Seeping Spring Gulch domes a thick lens of ss. (the Morapos ss.
memb. of unpublished rept by E. T. Hancock) lies about 800 ft. below top of
Mancos sh. This ss., which forms a conspicuous escarpment, has been removed by
erosion from crests of both these domes.

E. T. Hancock, 1925 (U. S. G. S. Bull. 757). Morapos ss. memb. o/ Mancos sit.—
Thin-bedded sss., 15 to 36 ft. thick, lying 800 ft. below top of Mancos sh. in Axial
and Monument Butte quads. Outcrops in vicinity of Morapos Creek.

Morden beds.
Cretaceous: Manitoba.

S. R. Kirk, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 128).
tMoreau sandstone.
Lower Ordovician (Beekmantown) : Central Missouri.

A. Winslow, 1894 (Mo. Geol. Surv. vol. 6, pp. 331, 370-375). Morean ss.—Massive
sss., 50 or more ft. thick, containing fragments and grains of chert. Underlies
Jefferson City Is. and overlies Osage [Gasconade] Is. in central Mo.

Same as Roubidoux fm., older name.
Named for Moreau Creek, Cole Co.
151627°—38----- 12
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Morehouse quartzite.
Ordovician and Silurian (?) : Southwestern Utah (Frisco district).

B. S. Butler, 1913 (U. S. G. S. P. P. 80). JforeTMMAse —TFine-grained pink and
white qtzite with some beds of red and reddish-brown sh. Near top a few beds
of cgl. Thickness 2,000 ft. Overlain (uncon.) by Tert, intrusives and Quat.
alluvium, and underlain (probably conformably) by Grampian Is. Contains Ord.
fossils, but upper part is probably Sil. Type loc., Morehouse Canyon, NW. of
Frisco.

E. Kirk, 1932 (Am. Jour. Sei., 5th, vol. 26, p. 38). Improbable JforchoMae qtpite
consists of other than Ord. sediments. It is approx. Eureka qtzite.

Morena rhyolite.

Tertiary: Southwestern Nevada (Goldfield district).

F. L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 46, etc.). r&g/ofite—
Gray or buff, somewhat darker than Sandstorm rhyolite, which it intrudes. Is
older than Milltown andesite, from which it is probably separated by an erosion
interval. Occurs on Morena Ridge.

Morenci shale.
Upper Devonian: Southeastern Arizona (Clifton-Morenci region).

W. Lindgren, 1905 (U. S. G. S. P. P. 43). Morewci —Upper 100 ft. is clay
shales mapped as JforcMci sTtaZes; lower 75 ft. is compact and fine-grained argill.
Is. mapped as %. This lower part is missing in some parts of Clifton

quad., and as it cannot conveniently be mapped separately on a small-scale map
it has been grouped with the shales into one fm. on pl. 1, but on pl. 17 the two
members have been separated. Rests conformably on Longfellow Is. and is con-
formably overlain by Modoc Is. Is present in vicinity of Morenci and at other
places in Clifton-Morenci region.

Moreno formation (also Moreno shale).
Upper Cretaceous: Southern California (Diablo Range).

R. Anderson and R. W. Pack, 1915 (U. S. G. S. Bull. 603). Jfore®o —Upper fm.
of Chico group. Rests conformably on Panoche fm., the lower fm. of Chico group,
and is uncon. overlain by Cantua ss. memb. of Martinez (?) fm. In southern
area it consists of foraminiferal and diatomaceous maroon and chocolate-colored
sh. and dark clay sh. with some interbedded ss., and has max. thickness of 1,600
to 1,800 ft. In northern area it contains less sh. of truly organic origin and more
clay sh. and ss. and is uncon. overlain by Tejon fm. Typically exposed in Moreno
Gulch, on E. hank of Panoche Hills, where it is 1,700 to 2,000 ft. thick and
composed predominantly of thin-bedded, rather brittle brownish and lavender-
colored shales that weather into small bits and hakes. In lower part of fm. are
numerous beds of ss., locally containing poorly developed concretions and in general
similar to the ss. of Panoche fm. Upper half of fm. is more nearly pure sh.
and contains greater proportion of material of organic origin. Calc, sh., Is.
nodules, and layers of semi-porcelaneous siliceous sh. occur locally, and near top
of fm. is a zone of white platy diatomaceous sh. about 209 ft. thick, which is
traceable most of way along face of Panoche Hills, Fresno Co. Line btw. Moreno
and Panoche fms. is arbitrarily drawn at horizon where the ss. beds that form
steep E. slope of Panoche Hills dip beneath the predominantly shaly beds.

Morgan formation.
Pennsylvanian: Northeastern Utah (northern Wasatch Mountains).

E. Blackwelder, 1910 (Geol. Soc. Am. Bull, vol. 21, pp. 519, 529-542). In upper
canyon of Weber River [in which is located town of Morgan] the conspicuous
Weber qtzite (Penn.) is separated from the dark Miss, Iss by a fm. of red ss. and
sh. with intercalated thin Iss., having a total thickness of 500 to 2,000 ft. This
fm. was noted by geologists of 40th Par. Surv. but not named. F. B. Weeks, in
unpublished ms. on geol. of NE. Utah and adjacent regions, calls it JforpaH
and in present paper that name is adopted. Prevailing rock in Morgan fm. is
earthy ss., relatively soft. Fresh surfaces are generally white or pink, but the rock
weathers brick red. Some beds are distinctly shaly, and here and there thin layers
of gray Is. with a few fossils are interbedded. The fm. passes upward through
a transitional zone of alternate gray shales, Iss., and sss., into the more or less
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calc. base of Weber qtzite. It rests uncon. on fossiliferous gray Miss. Is. Is of
Penn. age. Has been traced from Weber Canyon northward 5 or 6 mi., where
it disappears beneath the Eocene. Has not been recognized in other parts of
region and is probably of local extent. Is probably of terrestrial origin. These
beds were included in Weber qtzite as originally defined by King.

Morgan series.
G. H. Ashley, 1923 (Eng. and Min. Jour.-Press, vol. 115, pp. 1106-1108), proposed
Morpan series, from Morgan Co., W. Va., as a geographic name for Lower Dev.
series, to include Oriskany and Helderberg groups of N. Y.

Morgan Corners formation.

Name applied by H. W. McGerrigle (17th Rept. Vt. State Geol., 1931, pp.
182, 185) to upper part of A3 of Logan's section of Philipsburg series of
Quebec. McGerrigle mapped his Morgan Corners fm. (Ord.) in small
area in St. Albans quad., Vt.,, and stated that it consisted of 150 ft. of
dol. He applied WaHa.ce Cree7c fm,. to lower part of Logan's A3, and de-
scribed it as an interstratified series of thin-bedded shaly lIss., with
thicker bedded lss., gave its thickness as 200 to 250 ft., and mapped it in
St. Albans quad. (See 1931 entry under PMMpsbwrp series.)

Morgantown sandstone member (of Conemaugh formation).

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

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K). Morgantown ss.—Named for
Morgantown, W. Va. Lies 140 to 160 ft. below Pittsburg coal, and 25 to 38 ft.
above Crinoidal [Ames] Is. Thickness 30 to 10 ft.

W. G. Platt, 1878 (2d Pa. Geol. Surv. Rept. H4). Moryantown .ss., 40 to 50 ft. thick,
overlies Elk Lick coal, and consists of an upper and a lower ss. each 10 to 15
ft. thick, separated by 7 ft. of red sh.

Morgantown red bed. (In Conemaugh formation.)

Pennsylvanian: Western Pennsylvania and western Maryland.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), applied Moryanfown red hed to
beds shown as=lower part of Morgantown ss. at Pittsburgh, Pa., and to beds
underlying Morgantown ss. in Upper Potomac Basin of Md.

Morgantown member. (In Conemaugh formation.)

A term employed by Pa. Geol. Surv. (M. E. Johnson, Topog. and Geol.
Atlas Pa. No. 27, Pittsburgh quad., p. 31, 1929) to include (descending)
Clarksburg Is., Clarksburg red bed, Morgantown ss., and Wellersburg
coal.

Moriah marble.

F. J. H. Merrill, 1895 (N. Y. State Mus. Bull. 3, No. 14). The ophiolite of the
crystalline Iss. of Moriah and Westport Twps, Essex Co., N. Y, is widely
familiar under trade name "Moriah marble." Assigned to Archean.

Morien series.
Pennsylvanian: Nova Scotia.

A. O. Hayes and W. A. Bell, 1923 (Canada Geol. Surv. Mem. 133, pp. 15, 95).
Morin limestone.

Pre-Cambrian (Laurentian) : Canada.

W. E. Logan, 1863 (Canada Geol. Surv. 15th Rept. Prog., pp. 837-838-]-).
Morita formation.

Lower Cretaceous (Comanche) : Southeastern Arizona (Bisbee region)
and northern Mexico.

F. L. Ransome, 1964 (U. S. G. S. P. P. 21, pp. 56, 63-65). Morita /m.—Alternating
beds of dull-red aren. sh. and red or tawny sss. with occasional layers of grit
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and lenses of impure Is. In upper part the red sh. becomes calc. One bed
of reddish-brown grit, 10 to 15 ft. thick, occurs 1,200+ ft. above base of fm.
Some strata are 10 to 15 ft. thick, but usually are iess than 4 ft. thick. Is a
shadow-water deposit. Grades into overlying Mural Is. and rests conformably on
Glance cgl., all of which are included in Bisbee group (of Comanche age). Named
for Morita Hills, just S. of Int. Bdy. btw. longitudes 109°45' and 109°50', in
Sonora, Mexico.

Morley coal group.
Local name for a group of coal beds in Raton fm. of Elmoro and Spanish

Peaks region, Colo. Exposed at several places in vicinity of Morley.
See U. S. G. S. Elmoro folio, No. 58, 1899.

Mormon sandstone.
Middle Jurassic: Northern California (Taylorsville region).-

J. S. Diller, 1892 (Geol. Soc. Am. Bull, vol. 3, pp. 370-394). Mormon as.—Fine-
grained compact gray ss. with several small beds of cgl. Thickness 500 ft. Older
than Bicknell ss. and younger than Thompson Is.

J. 8. Diller, 1908 (U. S. G. S. Bull. 353). Mormon ss.—Prevailingly dne-grained
gray compact ss., passing on one hand into greenish or reddish cgl. and on
other hand into more shaly beds. Thickness 550 ft. Rests conformably on
Thompson Is. and is overlain, probably conformably, by Bicknell ss. Extends
across Mount Jura from lower slopes of Grizzly Mtns to North Arm.

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull., vol. 44, No. I, p. 81). showed Mormon
ss. of Mount Jura as underlying Moonshine cgl. and overlying Thompson red sh.

Named for exposures at Mormon Station, on old stage route near Taylors-
ville, Plumas Co.

Morne I'Enfer formation.
Tertiary : Trinidad.
G. A. Macready. 1920 (Am. Inst. Min. and Met. Engrs. Trans, [preprint 1017], p. 8).

Morning Glory limestone member (of Gold Hill formation).
Cambrian? (Upper Cambrian?) : Central Nevada (Manhattan district).

H. G. Ferguson, 1924 (U. S. G. S. Bull. 723). Morning Glory Is. mem&—White to
blue-gray crystalline Is. with mixture of silicates. Thickness 15 ft. Lies near
middle of Gold Hill fm., nearly 200 ft. below White Cap Is. memb. and 140 ft.
above Pine Nut Is. memb. Exposed near Morning Glory mine.

Morphy.
Middle Ordovician: Eastern New York (Mohawk Valley).

R. Ruedemann and G. H. Chadwick, 1935 (Sei., n. s., vol. 81, No. 2104, p. 400).
Morphy is introduced for lowest Canajoharie or zone of Mesograptus molmwken-
sis in Mohawk Valley.

Morrill limestone. (In Council Grove group.)
Permian: Eastern Kansas and southeastern Nebraska.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 234, 235, 237). MorrH*
is. (in Garrison sh. memb. of Council Grove fm.) consists of 1 to 3 ft. of hard
gray massive Is., irregular above, weathering grayish, basal portion weathering
brownish and cavernous. Overlies Florena sh. (which rests on Cottonwood Is-I
and underlies Stearns sh. Named for exposures 2 mi. NW. of Morrill, Kans.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser., p. 1?)
JforrtH %. consists of 2 dark-gray granular Iss. separated by thin gray calc, sh-
Thickness usually about 4 ft. in northern occurrence but becomes 7 to 13 at
places in central and southern Kans. Type loc. W. and % mi. N. of Morril*
Kans. When named was well exposed at type loc., in gutter below the roa
cut in which Eiss Is. is shown, but is now covered here by a DEW road grade.
But it is shown in a small bench, hrst above the Cottonwood, about % nd- n-f
of type loc. and E. of N.-S. road in NW. corner of sec. 27 and SW. corner °

sec. 22.
G. E. Condra, 1935. (See under Bcaftie fm.)
See also Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.
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Morris granite.
Pre-Cambrian: Long Lake quadrangle, Adirondack Mountains, New York.

II. P. Cushing, 1907 (N. Y. State Mus. 60th Ann. Rept., pt. 2, pp. 482, 510, 525, and
map). Morri# yrawite—Quite uniform red, very acid granite, constituted almost
wholly of red feldspar and quartz; other minerals not visible to eye. More
commonly fine-grained, but there is also a coarse phase.

H. P. Cushing, 1905 (N. Y. State Mus. Bull. 95). Morris prurite, intrusive into
Grenville rocks and Saranac fm. Is latest granite of region. Consists almost
wholly of alkali feldspar and quartz. Named for occurrence on W. slopes of
Mount Morris, Franklin Co.

Morris sand.

A subsurface sand, of early Penn. (Cherokee) age, in central eastern Okla.,
which is said to correspond to upper Dutcher sand. In type area (Morris
pool, Okmulgee Co.) it lies at 1,600 ft. depth, the second Booch sand at
1,300 ft. depth, the so-called Glenn sand at 1,725 ft., and the Fields sand
at 1,800 ft.

Morris Ferry greensand.
Upper Cretaceous (Gulf series) : Southwestern Arkansas and southeastern

Oklahoma.

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, p. 89). Morris Ferri!/ yree%-
sa%ds.—Hard massive rock, composed of fine grains of greensand, calcite, and
siliceous sand, outcropping near low-water line of river at Morris' ferry on Little
River, in N. edge of Little River Co., Ark. Underlies alluvial and Quat. deposits.
Relations to other Cret. rocks undet.

R. T. Hill, 1901 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 114. 302). The Morris Ferry
yree?tscr%ds are most eastern outcrop of Woodbine fm.

According to studies of L. W. Stephenson and C. H. Dane these beds are
part of Woodbine sand.

Morris Mountain shaly member (of Logan formation).
Mississippian: Northeastern Kentucky (Powell County).

C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, p. 46). Morris Mtn. s?Mdy memb.—
Mostly sh., but includes subordinate amounts of ss. and Is. or calc, and fossiliferous
layers. At Carter, Carter Co., it has a bed of red sh. at top. Thickness 15 to
100 ft. Is top inemb. of Logan fm., and probably same as Rushville group of
Andrews in Ohio, but proof is lacking. Named for Morris Mtn, about 4 mi. N. of
Stanton, Powell Co.

Morrison formation.

Upper Jurassic: Colorado, northern New Mexico and northeastern Arizona,
eastern Utah, Wyoming, western South Dakota, central southern Montana
(Stillwater-Rosebud Counties region), western Oklahoma, and western
Kansas (?).

G. H. Eidridge, 1896 (U. S. G. S. Mon. 27). [The fm. was named by Eldridge in this
Mon., within the area of which is its type loc. ; but Pikes Peak folio, by W. Cross,
in which the fm. was also described was published in 1894, before publication of
the Mon.] Morrison fm,—Throughout Denver region and for much of distance
along E. base of Rocky Mtns in Colo., the Jura is essentially a fm. of fresh-water
marls, of average thickness of 200+ ft. Its upper limit is sharply defined by
Dakota ss., while the brown and pink ss. closing the Trias as clearly marks its lower
limit. To this fm. has been assigned the name Morrison, from the town [near
Denver] near which it is typically developed. The marls are green, drab, or gray,
and carry in lower two-thirds numerous lenticular bodies of Is. of characteristic drab
color and a texture compact and even throughout. About 20 ft. above base occurs
a persistent band of alternating Iss. and sss., or all sss., 10 to 15 ft. thick. At
Morrison the top memb. of underlying Wyoming fm. consists of 15 to 25 ft. of
persistent ss., fine-grained, often massive, pink and brown. The clays of lower
two-thirds are remarkable for their reptilian remains, and from the dominating form
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have been designated "AHantosaurus eiays." The upper third is generally a suc-
cession of sss. and marls, of which the sss. predominate. The most important ss.
occurs just above the AGuufosuurus clays, is very persistent, and from contained
Saurian remains has been called Swiau ss. It varies in thickness btw. 5 and 35
ft., and in its distance below the Dakota from 10 to 125 ft., although usually from
50 to 80 ft. The Morrison appears to be uncon. with underlying Wyoming fm.
[now divided into (descending) Lykins fm., Lyons ss., Ingleside fm., and
Fountain fm.].

In western So. Dak., Wyo., and as far S. in eastern Colo, as Loveland, the
Morrison fm. is underlain by marine Sundance fm., of Upper Jurassic age.
The age of the Morrison was long questioned, some geologists considering
it Upper Jurassic, others considering it Lower Cret. The U. S. Geol. Sur-
vey now classifies it as Upper Jurassic, although for many years it classi-
fied it as Lower Cret. (?).

tMorrison sandstone.
Middle Jurassic: Northern California (Trinity and Shasta Counties).

0. H. Hershey, 1904 (Am. Geol, vol. 33, pp. 356-360). [Morrisom ss. as used on
pages above cited is, according to J. S. Diller (unpublished note), a misprint for
Mormon ss.]

Morrison sand.
A subsurface sand in Morrison 3-No. 1A well, of Westbrook field, Mitchell
Co., Tex., which lies near base of Clear Fork fm.

Morrisonian series.
A term employed by C. R. Keyes to cover Morrison fm. and supposedly
contemp. deposits.

Morristown dolomite member.
Upper Cambrian: Eastern Tennessee.

C. R. L. Oder, 1934 (Jour. Geol., vol. 42, No. 5, pp. 476-478, 493, 496). Morristown
<M. memb.—Lower memb. of Conococheague-Copper Ridge fm. Consists of 800 to
1,250 ft. of thin- to heavy-bedded dark- to light-gray dense to hne and medium
crystalline, 3ne to coarsely laminated dol. and Is., with subordinate aren, and shaly
zones. In W. outcrops very little Is. is present and characteristic rock is biackish
to brownish-gray dol. with saccharoidal texture and fetid odor. Btw. Jefferson
City and Morristown this memb. is almost wholly dol. of western type. Intra-
formational Is. cgls., somewhat silicified, occur at various levels. Chert usually
plentiful in upper half, especially along western outcrops, and varies from grayish

- white and steel gray to grayish black, the darker colors more abundant in eastern
areas ; dense, compact, conglomeratic, and oolitic textures are all common. Fossils
rare (listed). [Details.] Belongs to Ozarkian series of Camb, system. Rests uncon.
on Maynardville Is. Underlies Bloomingdale Is. memb. of Conococheague-Copper
Ridge fm., which contains thick aren, zone at base. Type loc. is along U. S. High-
way 25E., about 2 mi. NW. of Morristown.

Morrow group (Arkansas).
Morrow formation (Oklahoma).
Pennsylvanian (Pottsville) : Southeastern Arkansas and central eastern and
northeastern Oklahoma.

G. I. Adams and E. O. Ulrich, 1904 (U. S. G. 8. P. P. 24, pp. 28, 109-113). Morrow
/w.—Variable fm. of shales with some thin Iss. and occasional sss. Basal portion
usually ss. or sandy sh. Includes (ascending order) the following divisions of
Ark. Survey: Washington sh. and ss.; Brentwood (Pentremital) Is.; coal-bearing
sh. ; Kessler Is. ; and unnamed bed of shales and sss., 5 to 20 ft. thick, the upper
limit of which is rather indefinite but at many places is marked by presence
of heavy sss. carrying quartz pebbles. Underlies Winslow fm. or Millstone grit.
Overlies Pitkin Is.

A. H. Purdue, 1907 (U. 8. G. S. Winslow folio, No. 154). Morrow proMp.—Divided
into two fms., the lower one, consisting of ss. and sh., called Male far., and the
upper one, consisting of carbonaceous sh. with two Is. lentils (Brentwood and
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Kessler), called Bioyd sTi. Underlies Winslow fm. and overlies Pitkin Is. Of
Pottsville age.

In NE. Okla, is uncon. overlain by Cherokee sh.
Named for Morrow, Washington Co., Ark.

Morrow pay sand.
A subsurface sand in Woodbine fm. of Navarro Co., Tex. Lies 250 ft. be-
low Main pay sand in Currie held.

Morrow Creek member (of Green River formation).
Eocene: Southern Wyoming (Rock Springs uplift).

W. H. Bradley, 1926 (U. S. G. S. P. P. 140, p. 123, map, chart, etc.), Morrow CreeR
memh.—A distinct lithologic unit of plant-bearing lacustrine beds that form upper
part of Green River fm. and are easily traceable from N. part of Sweetwater Co.
southward along top of White Mtn to Union PaciRc R. R. and thence W. to Green
River. Largely buff sandy Is. and buff ss., contrasting sharply with underlying
bluish-white Laney sh. memb. of Green River fm. Also contain” small amount of
light-brown paper sh. and an occasional alga reef or pisolite,).* ~“posures charac-
terized by poor bedding and chippy fragments. Thickness 10G to "00 ft. Lower
part appears to replace Tower ss. lentil of Green River fm., which occurs farther
S.  Underlies Bridger fm. Named for exposures in valley of Morrow Creek.

Morse Creek limestone.
Middle Devonian: Western New York (Lake Erie region).

A. W. Grabau, 1917 (Geol. Soe. Am. Bull,, vol. 28, p. 946). Morse CreeA Is.—Has
been called "Encrinal Is." Is similar to the younger Tichenor ("Encrinai") Is. Is
widespread in western N. Y. Well exposed on shore of Lake Erie, N. and S. of
Eighteen-Mile Creek and in gorge of that stream. This Is., for which I propose
name Morse CreeA Is., from Morse Creek, near Athol Springs, Erie Co., lies in
reality below horizon of Ludlowville sh. and is=Centerheld Is. of Cayuga Lake

G. A. Cooper, 1930 (Am. Jour. Sei., 5th, vol. 19, p. 227). Morse CreeR Is. of Grabau
is same as true Tichenor Is. [See 1930 quotation under TieAermr Is.]

fMortar beds.
A descriptive term applied in early repts to Ogallala fm. (Plio. and Mio.) of
Kans. So named because in appearance the beds resemble rough mortar.
(See also under I'/latu.s marl and Ogallala /m.)

Moruga series.
Miocene : Trinidad.

G. P. Wall and J. G. Sawkins, 1860 (Geology of Trinidad, pp. 45-53).

Mosby sandstone member (of Warm Creek shale).
Upper Cretaceous: Central northern Montana (Fort Benton-Little Rocky
Mountains region).

C. T. Lupton and Wallace Lee, 1921 (A. A. P. G. Bull. 5, p. 263). Several distinct
and easily recognized datum planes occur in exposed part of Colorado sh. in region
of Musselshell River. The lowest of these, called Mosby as., from Mosby P. O., is
1,065 ft. above base of the Colorado. It is 3 to 4 ft. thick, and divided into two
approx, equal parts by a dirty fossiliferous Is. bed about 6 in. thick. Along the
Musselshell it forms a conspicuous rim rock at top of the bluffs bordering the
river and has a uniform and unvarying character. A somewhat similar but non-
calc. bed 2 ft. thick, usually less conspicuous, occurs 17 ft. above Mosby memb. on
Musselshell River and at some localities closely resembles it.

A. J. CoRier and S. H. Cathcart, 1922 (U. S. G. S. Bull. 736F, p. 172), treated the
Colorado deposits of Little Rocky Mtn region as a group, divided into (descending)
Warm Creek sh., Mowry sh., and Thermopolis sh., the Warm Creek sh. including
the Mosby ss. memb. about 360 ft. above its base and 775 ft. below overlying Eagle
ss. They described the Mosby as a rather thin calc. ss. (5 ft. thick) containing
many periwinklelike fossils,
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Mosca limestone.
Pennsylvanian: New Mexico.

C. R. Keyes, 1906 (Jour. Geol., vol. 14, pp. 147—154), divided his Mawaawaa serzes
[not same as Manzano group, but older| into (descending) Mosca %ss., Coyote sss.,
Molosa %ss., and Sandia shales. Derivation of names not given.

Is a part of Madera Is.

Moscow shale. (In Hamilton group.)
Middle Devonian : Western and central New York.

J. Hall, 1839 (N. Y. Geol. Surv. 3d Rept., pp. 298-300). Moscow s7"a7cs.—Fossils
and sh. change considerably from those below. Chiefly bluish, sometimes olive, and
in certain localities portions near upper part are black. Very little of mass is
slaty. Named for occurrence at Moscow, Livingston Co. Underlies Tully Is. and
overlies Encrinal Is.

G. A. Cooper, 1930 (Am. Jour. Sei., 5th, vol. 19, p. 229). Moscow fm*—Top fm. of
Hamilton group. Hall (1839) described Moscow fm. from exposures along Little
Beards C?"k near village of Leicester (formerly Moscow). He limited the fm. at
base by "Encrinal" Is. which he believed to be="Encrinal" of Cayuga Lake
region at Ludlowville. But the lower "Encrinal" at Moscow has now been traced
eastward to Canandaigua Lake and proved to be Tichenor Is., while the "Encrinal"
of Cayuga Lake region, when traced westward from Ludlowville, is found at hori-
zon of Menteth Is., 55 ft. above type Tichenor. The Menteth can be traced to
Genesee Valley, where it occurs 9 ft. above the Tichenor. There is thus an over-
lapping of the original Ludlowville and Moscow, both of which were defined so as
to include the interval btw. Tichenor and Menteth Iss. It is therefore proposed to
redc/hte %7 Moscow to include Menteth Is. and all beds above it up to base of the
"Pyrite," or to base of Tully Is. in localities where it is present. The Moscow as
thus redefined can be traced at least as far E. as Unadilla Valley and W. to shore
of Lake Erie. Hall's locality will serve as a type section, although the fm. is not
exposed completely there. It is here subdivided into (descending) Windom memb.,
Kashong memb., and Portland Point memb., the latter including Menteth Is. at
base. The Moscow as here redefined overlies Deep Run memb., top memb. of
Ludlowville fm.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Menteth Is. is basal bed of
Moscow sh. and overlies Ludlowville sh.

The U. S. Geol. Survey now treats Moscow sh. as top fm. of Hamilton
group, and draws its base at base of Menteth Is. memb.

Mose Carr sand.
A subsurface sand in Okmulgee Co., Okla., which is said by some geologists
to belong to Dutcher sand series (early Penn.) and by other geologists to
correlate with Tyner fm. (Ord.).

Moseley limestone lentil.
Eocene (Claiborne group) : Eastern central Texas (Burleson and Robertson
Counties).

B. C. Renick and H. B. Stenzel, 1931 (Univ. Tex. Bull. 3101, pp. 78, 91). Mose7cg/ Ts.
7¢72"7—From 25 to 35 ft. above Sparta sand memb. of Cook Mtn fm. in Burleson
Co. and 15 to 25 ft. above the Sparta in Robertson Co., there is, in Crockett clay
memb. of Cook Mtn fm., an argill. Is., sometimes very glauconitic, which is abund-
antly fossiliferous. In places this Is. grades into an argill.,, glauconitic shell marl,
and at the old Moseley's ferry site on the Brazos (bridge on the Giddings to
Hearne branch of Southern Pacific R. R.) it is of latter type. This Is. is per-
sistent across these counties. The Moseley is underlain by sticky blue, gray, and
buff clays containing beds of fossiliferous glauconitic sand, and is overlain by
24 to 30 ft. of gray and buff clays.

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 612), showed Moseley 7s. as lying
higher in the Crockett than Eaton lentil and lower than Little Brazos Is.

H. B. Stenzel, 1935 (Univ. Tex. Bull. 3501, pp. 267-279), restricted CToc&ctt to
beds above Moseley Is., and included latter in his Stone City beds (new name).



LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Mosheim limestone. (Of Stones River group.)

Lower Ordovician: Eastern Tennessee, western Virginia, and northern
Alabama.

E. 0. Ulrich, 1911 (Geol. Soc. Am. Bull,, vol. 22, pp. 413, 414, 538, 543, 544, 557,
636, pl. 27). Mosltcim Is.—Fine-grained Is. [mentions one locality where it is
84 ft. thick] uncon. overlying Knox dol. In Knoxville and Athens troughs uncon.
underlies Lenoir Is. ; in Pearisburg trough uncon. underlies Holston Is. In Pearis-
burg and Knoxville troughs uncon. overlies Upper Knox. In Athens trough uncon.
overlies Jonesboro Is., of Beekmantown age. Is of lower Stones River age and
older than Murfreesboro is.

The beds designated Mosheim Is. by Ulrich are present at type loc. of
Lenoir Is. and may have been included in original definition of Lenoir
by Safford. According to Ulrich and Butts they differ in lithology, color,
and fauna from overlying Lenoir and uncon. underlie it, also uncon.
overlie Knox dol. According to A. Keith (personal communication) all
of the chertless Iss. 'were excluded from the Knox by Safford in his
definition and in his mapping. The Mosheim Is. as identified by Butts
in Ala. (Ala. Geol. Surv. Spec. Rept. No. 14, 1926, and U. S.%'3. S.
Bessemer-Vandiver folio) uncon. overlies Odenville Is. and underlies, in
places uncoil., the Lenoir Is. The Mosheim Is. is now treated by E. O.
Ulrich and C. Butts as middle fm. of Stones River group of E. Tenn,
and western Va., where it underlies Lenoir Is. and overlies Murfrees-
boro Is.

Named for exposures in railroad cut at Mosheim Station, Green Co., Tenn.

Moshup till member (of Jameco formation).
Pleistocene (Kansan): Southeastern Massachusetts (Marthas Vineyard).

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem.,
vol. 52). Uos/iMp tiH memb.—Top memb. of Jameco fm. Consists of about 10
ft. of upturned stony blue clay till containing boulders as large as 8 ft. in diam.
Known only on No Mans Land and at Nashaquitsa Cliffs, on 8. shore of
Marthas Vineyard, where it rests uncon. on Weyquosque fm. and is uncon. overlain
by Gardiners clay. Gravel of typical Jameco type may underlie the Moshup. but
it is not exposed. Is considered—at least upper part of Jameco gravel of other
parts of Marthas Vineyard. Named for "a local god finding a place in aboriginal
folk-lore concerning the origin of Gay Head."

Mosinee conglomerate.

Pre-Cambrian (upper Huronian) : Central northern Wisconsin (Marathon
County).

S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Bull. 16, p. 364). Mosmee cyl
Mainly cgl., but in one area is mainly a fine-grained brittle si. or chert. Occurs
in scattered exposures on upland area E. and SE. of Mosinee. Thickness can
only be surmised, but is believed to be great. Is either upper or middle Huronian.
Rests uncon. on Igneous rocks.

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598),
assigned this fin. to upper Huronian.

Mosquito porphyry.

Eocene: Central Colorado (Leadville-Alma region).

S. F. Emmons, 1882 (U. S. G. S. 2d Ann. Rept., pp. 215-230) and 1886 (U. S. G. S.
Mon. 12, p. 83). Light-gray fine-grained dike rock, formed of quartz, orthoclase,
and plagioclase feldspars and biotite. [Petrographic description by W. Cross on
p- 327 of Mon. 12.]

In U. S. G. S. P. P. 148, pl. 2, 1927, mapped with the other masses of diorite
porphyry, without a distinctive name.

Named for occurrence in North Mosquito Amphitheater, on N. face of
Mount Lincoln, N. of Alma, Park Co.
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Moss porphyry.
Tertiary (middle or late) : Northwestern Arizona (Oatman district).

F. L. Ransome, 1923 (U. S. G. S. Bull. 743). Jfoss porpbi/rg/.—Quartz mon-
zonite porphyry. Intrudes Alcyone trachyte, and is believed to be younger than
Oatman andesite. May be intrusive equiv. of Gold Road latite. The Moss mine
is wholly within this rock.

Mott Haven limestone.
Pre-Cambrian: Southeastern New York (Manhattan Island).

J. D. Dana, 1881 (Am. Jour. Sei., 3d. vol. 21, pp. 431-432). The western or Jfott
Havew /s. bgM% outcrops on New York [Manhattan] Island btw. 118th and 124th
Streets. The ledge of Is. with intercalated gneiss, N. of 122d St. and E. of and
adjoining Lexington Ave., is principal locality remaining. It is about 125 ft. in
breadth.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 23). The W. belt of Iwtpood! 7s.
in New York City in vicinity of Mott Haven has been called Jfott Herves Is.
(1881 Dana).

Mottville member (of Skaneateles shale).
Middle Devonian: Central New York (Onondaga and Cayuga Counties).

B. Smith, 1916 (Acad. Nat. Sei. Phila. Proc., vol. 67, pp. 561-566). Jfottvt77c memb.—
Limy crinoidal band and associated fossiliferous shales above and below, which
are exposed along Skaneateles outlet S. of Mottville, and forpi basal part of
Skaneateles sh. in Tully quad. Thickness 15 to 25 ft. The sh. beneath limy band
is gray, thin bedded, fossiliferous, and 10 to 25 ft. thick. The sh. above limy
band is rather coarse, thick-bedded, and very fossiliferous. To E. the Mottville
memb. rests on Cardiff sh.; to W. on underlying Marcellus sh. Named for

G. A. Cooper, 1930 (Am. Jour. Sei., 5th, vol. 19, pp. 216, 219). IJfottv777e memb. of
<8&a%eute7e8 fm.—Smith carefully traced his Mottville memb. E. and W. of type
loc. at Mottville and found that to W. it approached in strat, position the beds
here named OatRa (7ree& s*. memb. of Jfarcethts fm., and finally, at Criss Creek,
Cayuga Lake, actually rested directly on Oatka Creek memb. This placed the
Mottville in exact position of Stafford Is. Sufficient exposures cannot be found
to permit accurate lateral tracing of the Mottville into the Stafford, but all
evidence, faunal and strat. (Smith, 1916), points to continuity of these members.
Both Clarke and Luther (1909) point out similarity of Stafford fauna to that of
the Mottville of Cayuga Lake. The Mottville carries a distinctive Hamilton
fauna.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Skaneateles sh. includes
Jfottvl77¢ 78. at base. [On p. 391 she says Stafford Is. has recently been proved to
be=1Jfottvi77e 78.]

Moulder sand.
A subsurface sand, of Middle Dev. age, in western Ky.

Moulton diorite.
Late Devonian or late Carboniferous: Northwestern New Hampshire (Little-
ton and Moosilauke quadrangles).
M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads., N. H., maps
and p. 27). 3foM7to% dtomte, typically exposed on Moulton Hill, in NW. corner
of Moosilauke quad. Intrudes Littleton fm. and is therefore post-lower Dev.

Assigned to New Hampshire magma series. [On maps assigned to late Dev. or
late Carbf.]

Moulton sand.
A subsurface sand in upper part of Kootenai fm. (Lower Cret.) in Cutbank
dist., Glacier Co., NW. Mont. According to J. G. Bartram (Geol. of
nat. gas, A. A. P. G, 1935, pp. 257, 267) this sand is now called %ppcr
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tMound limestone.

A term applied by J. G. Percival (Wis. Geol. Surv. 2d Ann. Rept., pp. 23,
65-70, 1856) to Niagara dol. and Burroughs dol. of southern Wisconsin.
According to J. D. Whitney (Wis. Geol. Surv. Rept. 1, 1862) this descrip-
tive term was appropriate only in lead region of SW. Wis.

“Mound group.

Pennsylvanian : Central western Missouri.

G. C. Broadhead, 1873 (Mo. Geol. Surv. Prei. rept. on iron ores, pt. 2, pp. 169,
196). Jfowtd proup.—Sss. and shales, with some Iss. and thin coals, 133 ft.
thick, including beds 64 to 77 of detailed section of lower Coal Measures from
Sedalia to Kansas City. Underlies upper Coal Measures and overlies Holden

group.
Includes lower part of Kansas City fm. and upper part of Pleasanton fm.
Named for occurrence in mounds of Johnson and Cass Counties.

Mound City shale.
Pennsylvanian: Eastern Kansas.

R. C. Moore, 1932 (Kans. Geoi. Soc. 6th Anu. Field Conf. Guidebook, pp. 90,
97). [See under fm.]

J. M. Jewett, 1932 (pp. 99, 100, 103 of book cited above). l/oand City sh.—
Yellow fossiliferous sh. containing local beds of Is. a few inches thick. Thickness
of memb. generally less than 5 ft. Underlies Sniabar Is. and overlies Critizer Is.

J. M. Jewett, 1933 (Kans. Acad. Sei. Trans., vol. 36, p. 136). Type loc. of Uowwd
City s'L. is near Mound City, Linn Co.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), dropped this name from his
classification, without explanation of its fate. But, as he restricted his
Bwope Is. to beds above base of Middle Creek Is., this sh. appears to
have been included in his underlying Ladore sh. (See Kans.-Nebr. chart

compiled by M. G. Wilmarth, 1936.)

Mounds sand.

A subsurface sand, of early Penn. (Cherokee) age, in central and northern
Okla., which has been reported to correlate with Dutcher sand series,
also with the ss. at base of Chattanooga sh. (Dev.?), and with Wileox
sand (Ord.). In its type loc. (town of Mounds, Creek Co.) the sand
is now called Dutcher sand.

Moundsville sand.
A subsurface sand, 15 to 38+ ft. thick, in Conemaugh fm. (Penn.) of

W. Va,, that is believed to lie at horizon of Saltsburg ss. memb. and
to correspond to Little Dunkard sand of SW. Pa. Named for Mounds-
ville, Marshall Co., W. Va.

tMound Valley limestone.
Pennsylvanian : Eastern Kansas.

G. I. Adams, 1896 (Kans. Univ. Geol. Surv., vol. 1, p. 23). 1/OMad VuHey 13.
Heavy Is., thin to 15 ft. thick, capping row of hills, 120 ft. high, NW. of Mound

Discarded by U. S. Geol. Survey many years ago, for Bethany Falls Is.,
the older name. R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 86),
discussed Adams' miscorrelations and gave synopses of Mound Valley Is.
as used by other writers. On p. 88 he stated: Bethany Falls Is. was
called tMound Valley by early Kans. Geol. Surv., but BefAatty FaHg
has priority.
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tMound Valley shale.
Pennsylvanian: Eastern Kansas and northwestern Missouri.

E. Haworth, 1898 (Kans. Univ. Geol. Surv. vol. 3, pp. 47, 192). Jfowai VaMey
slides.—Heavy bed of light ashy-gray to jet-black sh. carrying some ss. and con-
stituting escarpment to NW. of Mound Valley.

Same as Ladore sh., later but well-established name adopted by Kans. Geol.
Survey. Mound Valley sh. was dropped years ago.

Named for Mound Valley, Labette Co., Kans.

Moundville quartz porphyry.
Pre-Cambrian (pre-Huronian?) : Central southern Wisconsin (Marquette
County).
R. D. Irving. 1877 (Geol. Wis., vol. 2, p. 520). MowndvHle gwarka porp7q/ry.—Out-
crops at head of Lake Buffalo, on line btw. secs. 8 and 5. T. 14, R. 9 E., Moundville.

Marquette Co. Differs from Marcellon quartz porphyry in showing throughout
traces of crystalline structure and thickly scattered large brownish feldspar surfaces.

tMountain limestone.

Nongeographic term replaced by local geographic names in different parts of
country. In Mo. it included most of Mississippian fms. In E. Tenn, and
western Va. it is same as Newman and Greenbrier Iss. In southern Tenn,
and Ala. it is divided into several fms. (See Ala. chart.) The rocks
generally form the sides of mtns. In Appalachian region the name AfoMtt-
tditt Mme has been applied (1) to subsurface rocks lying btw. Mauch
Chunk sh. and Catskill fm. ; (2) to Greenbrier Is. memb. of Mauch Chunk
fm.; (3) to Loyalhanna Is.; (4) to Greenbrier and Loyalhanna lss. com-
bined; and (5) to Newman Is. Also to Maxville Is. of Ohio.

Mountain sand.

A drillers' term for sands in NW. Pa. oil region, which according to J. F.
Carll, 1880 (2d Pa. Geol. Surv. Rept. L, Atlas), are 375 ft. thick and include
Homewood ss. at top. The term has also been applied by drillers to
Burgoon ss. memb. of Pocono fm. of western Pa. and to other sands in
Pottsville, Allegheny, and Conemaugh fms. J. P. Lesley (2d Pa. Geol.
Surv. Rept. L, p. 221, 1876) also used, in a section at Pittsburgh, Pa.,
Pocoito VegperMwe or IfoMHtain sss. for beds underlying Mauch Chunk sh.
and overlying Catskill.

Mountain bed.
A name applied by J. A. Taff (Tex. Geol. Surv. 2d Ann. Rept., pp. 730-731,
1891) to 4,060 ft. of sandy beds in upper part of Washita group (Lower
Cret.) of El Paso Co., Tex.
Mountain shales.
Cretaceous : Mackenzie.
E. J. Whittaker, 1922 (Canada. Geol. Surv. Summ. Rept. 1921, pt. B, p. 54).
Mountain Creek rock.
Cambrian: Central southern Pennsylvania (Franklin County).

J. P. Lesley and R. H. Sanders, 1881 (2d Pa. Geol. Surv. Rept. Da, Atlas, map of
Franklin Co.).

As mapped includes the following Camb. fms.: Tomstown Is., Antietam ss.,
Harpers schist, and Weverton ss.
Mountain Creek formation.
Pre-Middle Devonian: British Columbia.

M. Y. Williams and J. B. Bocock, 1932 (Roy. Soe. Canada Trans., 3d ser., vol. 26,
sec. 4, p. 199).
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Mountain Girl conglomerate-quartzite.
Lower Paleozoic (?): Southeastern California (Inyo County).

F. MacMurphy, 1930. [See under Telescope proMp. Derivation of name not stated.]

F. M. Murphy, 1933 (Calif. State Div. Mines, Rept. 28 of State Min., July-Oct. 1932,
pp. 329-356). GfW cgt%.-#t?ite—Apparently a persistent fm. consisting
of 10 to 25 ft. of reddish brown cgl. with well-rounded pebbles up to 14 inches diam.
of qtzite and rarely of Is., grading into rather massive rock containing allothigenous
quartz grains in a cementing medium of sericite, chlorite, muscovite, biotite, and
ferruginous material. Thickness 65 to 100 ft. Conformably underlies Wildrose
fm. and discon. (?) overlies Middle Park fm., all of which belong to Telescope
group (lower Paleozoic?) of S. part of Panamint Range. [Derivation of name not
stated and not apparent from his maps.]

Mountain Glen shale.
Upper Devonian : Southwestern Illinois.

T. E. Savage, 1920 (Am. Jour. Sei., 4th, vol. 49, pp. 169-178). GKen, sh.—
Hard black laminated sh. having band of iron pyrites in basal part and containing
numerous spores of iSpora?%dtes haroyteitsis and shells of linguloid spatM-

Zata. Thickness 25 to 45 ft. Uncon. underlies Springville sh. and uncon. overlies
Alto fm. Probably=upper part of New Albany black sh. of Ind. and Chattanooga
black sh. of Tenn. Is usually considered late Dev., but Ulrich is convinced it is
early Miss. Named for occurrence near Mountain Glen, Union Co. Assigned to
Chautauquan series, Dev.

Mountain- Home shale.
Pennsylvanian: Southwestern New Mexico (Santa Rita district).

H. Schmitt, 1933 (Am. Inst. Min. and Met. Engrs. Contr. 39, pp. 2, 4, 13). [See under
fm.]

This is lower 100 to 130 ft. of Syrena fm. (Penn.) of Santa Rita dist.

Mountain Park formation.
Lower Cretaceous : Alberta.

B. R. MacKay, 1930 (Canadian Min. and Met. Bull. 222, p. 1312).

Mount Alto quartz monzonite.
Tertiary (Eocene) : Central northern Colorado (Boulder County).

P. G. Worcester, 1921 (Colo. Geol. Surv. Bull. 21, pp. 34-35). AMo gaart#
mowao/Mte porphprp.—This rock occurs as a single dike about % mi. N. of Mount
Alto Park and about | mi. E. of Gold Hill Station.

Mount Ascutney granite.
Carboniferous: Southeastern Vermont (Windsor County).

C. H. Hitchcock, 1884 (Am. Mus. Nat. Hist. Bull,, vol. 1, pp. 178-179). Meant

E. J. Foyles and C. II. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p.
288), assigned Moant Ascatweg/ %ortZmarhite to Carbf.

Mount Athos formation.
Pre-Cambrian: Central Virginia (along James River).

A. S. Furcron, 1931 (Pan-Am. Geol., vol. 55, p. 317). Moant Athos fm.—About 200
ft. of qtzite and schist. Principal qtzite memb., usually less than 100 ft. thick,
occurs generally near middle of fm. and is enclosed- by micaceous and talcose
schists. Overlain by Cockeysville marble and rests on epidote-hornblende green-
stone. [Derivation of name not stated.]

A. S. Furcron, 1931 (Geol. Soc. Am. Bull,, vol. 42, pt. 1, pp. 232-233). Btw. Lynch-
burg and Howardsville the oldest exposed rocks are basaltic lava hows of unknown
thickness, now altered to epidote-chlorite-hornblende greenstone. Over these hows
occur about 200 ft. of qtzite and schist here called Motmt Athos fm. The principal
qtzite memb., usually less than 100 ft. thick, occurs generally near middle of fm.
and is enclosed by micaceous and talcose schists. Cockeysville marble rests on
this fm. and is overlain by Wissahickon schist and phyllite. It outcrops in narrow
synclinal belts which are frequently interrupted by normal faults. The fm. is at
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least 6W ft. thick, and consists of interiayered blue-white and pink marbles, talcose
and micaceous schists. Marble composes a large part of the fm. in some localities
and in other places it is greatly subordinate to schist. [Derivation of name not
stated, but there is a viliage called Mount Athos, which receives its mail at
Lynchburg.]

A. 1. Jonas, 1932 (Va. Geol. Surv. Bull. 38, pp. 6, 24). In region E. of Lynchburg
basic volcanic rocks occur under Mount Athos qtzite and are oldest rock exposed
in that area. The Mount Athos qtzite, which may be= Setters qtzite, underlies
marble that is probably =Cockeysville marble. [In table on p. 6 author divides
Glenarm series (pre-Camb.) of "Piedmont and Blue Ridge provinces, Va." into
(descending) Wissahickon fm., Cockeysville marble, Mount Athos qtzite, and green-
stone volcanics]

Mount Athos quartzite.
See under JfoMnt Athos /nt.

Mount Athos greenstone.

Pre-Cambrian: Southeastern Virginia (James River region).

A. S. Furcron, 1935 (Va. Geol. Surv. Bull. 39, pl. 1), mapped Mount Athos green-
stone, at base of pre-Camb. of James River iron and marble belt, extending over
several counties E. of Lynchburg, and described it on map as consisting of basaltic
lava flows at base of Mount Athos fm., altered to greenstone schist.

Mount Auburn concretionary shaie member (of McMillan formation).

Upper Ordovician: Southwestern Ohio, northwestern Kentucky, and south-
eastern Indiana.

J. M. Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., vol. 20, p. 85). Mount Auhurtt
or PtatystropMa /yn.r beds—Sh., chiefiy blue but in places yellowish, with some
irregularly bedded Is.; thickness 20 ft. Overlain by Warren beds [Arnheim fm.]
and underlain by Corryville or ChRoporeRu nfcholsont beds.

Upper memb. of McMillan fm.

Named for Mount Auburn, Cincinnati, Ohio.

Mount Baker lava.

Quaternary : Central northern Washington.

G. 0. Smith and F. C. Calkins, 1904 (U. S. G. S. Bull. 235, p. 35). Mount Baker
tara.—Mount Baker, like most of the higher peaks of the Cascades, is an extinct
volcano built up of andesitic lavas of comparatively recent age. Although frag-
mental materials probably form part of the cone, all volcanic materials from Mount
Baker observed at close range are lava. The more crystalline varieties are
generally gray, but the more glassy phases are black, or, less commonly, red.

Mount Bennett rhyolite.

Tertiary (Oligocene?) : Southwestern Idaho.

I. C. Russell, 1902 (U. S. G. S. Bull. 199, p. 42). Extensive sheet of rhyolite forming
Mount Bennett. Provisionally termed Mount Bennett rhyoMte.

According to C. P. Ross (personal communication) this rhyolite flow belongs
to his Challis volcanics.

tMount Bohemia conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1906 (Mines and Minerals, vol. 27, pp. 204-206).
Same as Bohemia or No. 8§ cgl.

Mount Cap formation.
Cambrian (Middle) : Mackenzie.

M. Y. Williams, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. B, p. 59).

Mount Carmel sandstone.
Pennsylvanian: Southeastern Ill. See under Htwtyiny Poe/; Ss.
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Mount Champion quartz monzonite.
Probably pre-Cambrian: Central Colorado (Chaffee and Lake Counties).
J. V. Howell, 1919 (Colo. Geol. Surv. Bull. 17, p. 43). Mount Champion auarta

monzonite—A light-gray crystalline rock of medium texture. Typically exposed
on Mount Champion, Lake Co. Trobably pre-Camb.

Mount Charles formation.
Devonian : Mackenzie.
M. Y. Williams, 1924 (Geol. Soc. Am. Bull., voi. 35, p. 96).

Mount Clark formation.
Lower Cambrian: Mackenzie.
M. Y. Williams, 1923 (Canada Geol. Surv. Summ. Rept. 1922, pt. B, p. 76).

Mount Clark granite.

Probably Cretaceous: Yosemite National Park, California.

F. C. Calkins, 1930 (U. S. G, S. P. P. 160, p. 128, map). Mount Clurl praatte.—
Very siliceous light-colored granite or alaskite, composed almost wholly of feldspar
and quartz. Moderately coarse-grained and even-textured. Is practically devoid
of ferromagnesian minerals, such as biotite and hornblende.

Named for fact it composes Mount Clark, Yosemite Nat. Park.

Mount Clemens moraine.
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine
map (tig. 7) in U. S. G. S. Detroit folio (No. 205), p. 9; also on moraine
map (pl. 32) in U. S. G. 8. Mon. 53. Named for Mount Clemens.

Mount Deception granite.
Pre-Cambrian (?): Northern New Hampshire (Mount Washington quad-
rangle, White Mountains).
C. H. Hitchcock, 1877 (Geol. N. H., pt. 2, p. 124). Mount Deception is built up

C. H. Hitchcock, 1878 (Geol. N. H,, pt. 3, pp. 241-242), mentioned, casually, Mount

J. W. Goldthwait, 1916 (Geol. Soc. Am. Bull,, vol. 27, pp. 281, 283, 285), referred
to gray muscovite granite "of type known to Hitchcock as 'Mount Deception

granite.' "

Mount Eagle series.
Upper Cretaceous: Virgin Islands.
C. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 478).

Mount Ebel sandstone member.

Mississippian: Southern Indiana.

P. B. Stockdale, 1931 (Ind. Dept. Cons., Div. Geol. Pub. 98, pp. 76, 251, 253, 258,
261, 270, 272, 274, 281+, etc.). Mount Ebel ss. memb. of EdwardsuiHe fm.-—
A bed of ss.,, 0 to 1 ft. thick, lying 5 to 15 ft. below top of Edwardsville fm.,
characterized by (1) bright yellowish-brown color often mottled with gray; (2)
greater resistance to weathering than other beds in upper part of fm.; and
(3) fanna of brachiopods, including Orthotetes keohuh and .S'/rrat/o/hi/ris teatus.
[On p. 274 he described it as 10 ft. of ss. beds with alternating shaly ss. resting
on 80 ft. of gray to drab siltstone (argill. ss.).] Named for Mount Ebel church.
NE.%NW.% sec. 23, T. 7 N, R. 1 W, 3 mi. 8. and slightly E. of Smithville
and from the surrounding Mount Ebel community. Type exposure is along Smith
ville-Fairfax road a short distance S. of Mount Ebel church, where it is 1 ft. 3 in.
thick.

Mount Eden formation.
Pliocene: Southern California (San Jacinto Mountains).
D. M. Fraser, 1931 (Mining in Calif., vol. 27, No. 4, pp. 511-514). Mount Eden fm.—

Frick's name Eden beds being preoccupied, he suggests that it be replaced by
Mount Eden, which is herein substituted and used to designate the Lower Plio.
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sss. and shales which occupy region about Beaumont. The name is taken from
Mount Eden, a rather large hill of schist lying just W. of San Jacinto quad.,
upon slopes of which the sediments were deposited and are now well exposed.
Upper part of fm. consists of 1,500+ ft. of nonmarine sh. and sss., only moderately
indurated. The sss. are grayish to buff, with occasional green and blue tints,
are coarse- to medium- to One-grained, and arkosic layers are not uncommon.
The interbedded shales, haying gray, tan, and blue tinges, vary in texture from
sandy shales to silt shales. These beds rest conformably on the lower, or
Mount UMen Red Beds memh., which consists of 1,800+ ft. of massive arkosic
red beds, grading up into massive gray ss. and sh.; near top the strata change
to finer grits and sss. of gray or greenish-gray color. Upper memb. contains Plio.
vertebrate fossils. Lower memb. is unfossiliferous, distinctly more indurated and
more resistant than overlying beds, and may possibly be Mio. The Mount Eden
fm. uncon. underlies Bautista beds (Pleist.) and overlies the metamorphic series
of Paleozoic or older age.

Mount Eden Red Beds member.
See under MowU Adew /m.

Mount Forster formation.
Devonian (?) : British Columbia.

J. F. Walker, 1926 (Canada Geol. Surv. Mem. 148, p. 34).

Mount Garfield formation. (In Mesaverde group.)
Upper Cretaceous: Western Colorado (Book Cliffs coal field).

C. E. Erdmann, 1934 (U. S. G. S. Bull. 851, pp. 22, 33). Mount Gwr/ieW fm.—Upper
part, or "barren measures," consists of an assemblage, 405 to 665 ft. thick, of ss.,
sh., and carbonaceous sh., the ss. averaging about 33 percent, the sh. 51 percent,
the sandy sh. and shaly ss. 10 percent, and the carbonaceous sh. 6 percent; the
sss. not so thick as those of overlying Hunter Canyon fm. Lower part, or "coal
measures," consists of an assemblage (305 to 666 ft. thick) of ss., sh., and car-
bonaceous sh. containing thick beds of bituminous coai, the rocks being of Huviatiie,
swamp, estuarine, and littoral environment, the coal being 5.4 percent of this
memb., the carbonaceous sh. 14.8 percent, the sh. 25.5 percent, and the ss. 40
percent. The lower part contains Palisade coal (at base), Cameo and Carbonera
coals at top. and Rollins ss. memb. below Cameo coal. Included in Mesaverde group.
Underlies Hunter Canyon fm. and overlies Sego ss. Named for Mount GarOeld,
which has been carved from these rocks.

Mount Garfield porphyritic quartz syenite.

Late Devonian or late Carboniferous: Northwestern New Hampshire (Fran-
conia quadrangle).

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. IL, p. 15;
map). Mount Gar/Md porphyWtie quart# syenite.—Coarse- to medium-grained,
usually green. Named for Mount Garfield, Franconia quad. Extends from just
N. of Mount Hale southwesterly to Hardwood Ridge. Is younger than both
Kinsman quartz monzonite and Mount Lafayette porphyry, and either late Dev. or
late Carbf. Assigned to White Mtn magma series.

Mount Gilead sandstone. (In Henshaw formation.)
Pennsylvanian: Western Kentucky (Webster County).

L. C. Glenn, 1922 (Ky. Geol. Surv., ser. 6. vol. 5, p. 120). Mount Gifead ss.—Soft ss.,
15 to 30 ft. thick, believed to be highest part of Penn, in Webster Co. Top
memb. of Dixon fm. Overlies Mount Gilead shales and underlies Lafayette fm.
(Plio.). Occurs around and on ridge W. of Mount Gilead School.

Mount Gilead shale. (In Henshaw formation.)
Pennsylvanian: Western Kentucky (Webster County).

L. C. Glenn, 1922 (Ky. Geol. Surv., ser. 6, vol. 5, p. 120). Mount Gilead shaies.—
Shales very similar to older Bald Hill shales. Become sandier in upper 25 to 50 ft.
and weather rusty yellow, as in immediate vicinity of Mount Gilead School, but
middle and lower parts are argill. and calc., with thin Iss. in places; 2 mi. SW.
of Mount Gilead one of Iss. becomes 20 to 30 ft. thick. Total thickness of beds
150 to 200 ft. Underlies Mount Gilead ss. and overlies Vanderburg ss., all being
included in Dixon fm.
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Mount Glen terrane.
A term applied by C. [R.J Keyes to Mountain Giew ait. of Savage (1920),
Upper Dev., IIl. (See Keyes, 1923, Pan-Am. Geol., vol. 39, No. 4, table on
p.320.)

Mount Harris formation. (In Mesaverde group.)
Upper Cretaceous: Northwestern Colorado (Yampa coal field).

M. R. Campbel!, 1931 (Tentative correlation of named geologic units of Colo., com-
piled by M. G. Wilmarth, U. S. G. S. separate chart). Mown Harris fm—Mostly
sh., but contains some beds of ss. and Wadge and Wolf Creek coal beds—two of
most important coals in Yampa Held. Thickness 950 ft. Underlies Twentymile ss.
and overlies Trout Creek ss. Included in Mesaverde group. Outcrops at Mount
Harris, a coal-mining town on Yampa River.

Mount Herman sandstone.
Devonian or Carboniferous: Southwestern New York.

J. M. Clarke, 1902 (N. Y. State Mus. Bull. 52, p. 525). Moynt Herman or Salamanca
cyl. [also calls it Mown Herman as.].—Overlies red and green Cattaraugus beds
and is separated from the younger Olean cgl. by 200 ft. of sh.

L. C. Glenn, 1903 (N. Y. State Mus. Bull. 69, p. 974). The ss. phase of Salamanca
cgl. lentil is well exposed in a number of small quarries on Mount Herman, just
S. of Olean, where it is locally known as Mown Herman as.

Mount Holly conglomerate.
Pliocene (?) : Southern New Jersey (Burlington County).

H. C. Lewis, 1881 (Phila. Acad. Nat. Sei. Proc., vol. 32, pp. 271, 288). On top of
the hill at Mount Holly, N. J., is an identical cgl. and gravel, composed of same
materials as Bryn Mawr gravel in Pa. This cgl., which is named Mount Holly epi.,
has the peculiar ferruginous glaze of Bryn Mawr gravel. It overlies Cret. marls and
sands. From its abundance at Mount Holly, and in order to show its connection
with the Pennsylvania deposits, we shall call the cgl. of the Bryn Mawr gravel
Mount Holly cyl.

Mount HoHy gneiss.
Pre-Cambrian: Southwestern Vermont (Rutland County).

C. L. Whittle, 1894 (Am. Jour. Sei., 3d, vol. 47, pp. 347-355). In paper soon to
appear in Jour. Geol. writer will call the upper metamorphosed Algonkian clastics
(schists, qtzites, cgls., and Iss.) Mendom series, and the older metamorphics of
gneisses, schists, Iss., and qtzites the Monat Holly yroup, upon which the Mendon
series is believed to lie discordantly.

C. L. Whittle, 1894 (Jour. Geol., vol. 2, pp. 396-429). Mount Holly series.—More
metamorphosed and more variable [than overlying Mendon series] series of strati-
fied rocks of Algonkian age, together with gneisses and schists of unknown origin,
and abundant metamorphic equivalents of old basic igneous rocks. Consists of
gneiss, qtzites, Iss., and schists. Named for development in town of Mount Holly
[Wallingford quad., Rutland Co.].

L. M. Prindle and E. B. Knopf, 1932 (Am. Jour. Sei., 5th, vol. 24, pp. 264-269, etc.).
Mount HoHy gneiss.-—Oldest known rock in Vt. Highly metamorphosed complex
of sed. and igneous rocks, called Mount HoHy "series" by Whittle. The rocks of
probable sed. origin are schists, white gneisses carrying abundant blue quartz, and
scattered irregularly shaped Is. deposits largely altered to impure marbles or ser-
pentine. In addition there is a series of banded gneisses that may be mainly
orthogneisses. The whole complex is cut by igneous rocks ranging in composition
from rather massive amphibolites to granitic rocks commonly characterized by
notable content of striking blue quartz. Later intrusions are unmetamorphosed
gabbro and dunite. Greatly twisted and contorted. According to present defini-
tion of U. S. Geol. Survey it would be called Archean, as it is characterized by
exceedingly intricate and variable structure, in which it contrasts strongly with
the overlying rocks. Is overlain by Mendon schist (younger pre-Camb.) and is cut
by Stamford granite gneiss, a concordant intrusion. Underlies greater part of
Green Mtns from Glastenbury Mtn, Vt. southward to Mass. line. [This name
was approved by U. S. G. S. instead of the preoccupied name fWoodford gneiss,
originally suggested by these authors for use in this rept.]

151627°—38----- 13
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tMount Holyoke diabase.
A name applied in some early repts to Holyoke diabase. (See B. K. Emer-

son, U. S. G. S. Mon. 29, p. 17, etc., 1898.)

tMount Hope type.
Pre-Cambrian : Northern New Jersey.

F. L. Nason, 1889 (N. J. Geol. Surv. Ann. Rept. 1889, p. 30). Houwt Hope type.
Country rock of Mount Hope iron mines. Is in part the feldspathic gneiss of
Prof. Smock and in part the hornblende gneiss of Dr. Britton. Always under-

lies Oxford type.

In U. S. G. S. Raritan folio (No. 191) the rocks around Mount Hope, Morris
Co., are mapped as Byram gneiss, and the use of .Uown/ Hope as a geo-
graphic name for a facies of that fm. is considered unnecessary.

Mount Hope shale member (of Fairview formation).
Upper Ordovician: Southwestern Ohio, central northern Kentucky, and
southeastern Indiana.

J. M. Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., vol. 20, pp. 75, 76). /Mount
Hope or Ampiexzopora septosa beds.—Heavy, rather irregularly bedded Iss. inter-
bedded with shales; thickness 50 ft. Overlain by Fairmont or De/cayta aspera
beds and underlain by Upper Utica or DeAaycRa nlricM beds [McMacken memb. of
Bassier].

Lower memb. of Fairview fm.
Named for an exposure on SE. slope of Price Hill, known as Mount Hope,

at Cincinnati, Ohio.

TMount Hope marl.
tMount Hope phase.
Eocene (Jackson) : Southern South Carolina (Berkeley 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); 1907 (Summary of mineral re-
sources of S. C,, pp. 12, 17, 18). Houwt Hope phase.—Overlying Santee marls
the Mount Hope marl is exposed along a narrow belt extending from Eutaw
Springs by Pond Bluff and Mount Hope (on Santee River to point on Santee
Canal near Pooshee. It consists of a matted mass of spines of echini, fragments
of corals, and a few oyster and other shells (80 to 90 percent carbonate of lime).
In vicinity of Eutaw Springs, and thence along Santee River from Pond Bluff
to Mount Hope this phase appears; a marl described by Tuomey as capping the
Cooper marl near Stoney Landing on Biggin Creek (I mi. NE. of Moncks Corner),
possibly represents another limited area. It has not been observed elsewhere in
State. The material consists of marl, about 11 ft. thick, in alternate hard and
soft layers.

E. Sloan, 1908 (S. C. Geol. Surv., ser. 4, Bull. 2, p. 462). The Houwt Hope marl
consists of a matted mass of spines and plates of echini, coralline fragments,
occasional shells of Ostrea seHaeformis and other forms. The color is yellow
white; it exhibits ledges which are very hard and partly crystalline, with thick
intermediate zones of somewhat softer and more porous, but otherwise similar
material. Its thickness as exhibited by borings at Pond Bluff is 16 ft., of which
13.2 ft. extend above zero water level (24.8 ft. M. L. T.) ; the underlying material
comprises 11 ft. of sands and then "rock" (report of well borer) ; this "rock" is
probably the hard Santee marl. Mount Hope marl underlies Cooper marl and over-
lies Barnwell phase.

Name is preoccupied. Is a synonym of Santee Is., according to C. W. Cooke,

1936 (U. S. G. S. Bull. 867).
Named for exposures at Mount Hope, on Santee River, Berkeley Co.

Mount Hope formation.
Pleistocene: Panama.

A. P. Brown and H. A, Pilsbry, 1913 (Phila. Acad. Nat. Sei. Proc., vol. 65, p. 493).
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Mount Houghton felsite.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, pp. 83, 175-750

According to B. S. Butler (personal communication) Mount Houghton felsite
and Mount Houghton quartz porphyry are different facies of same fm.,
and if intrusive are probably of upper Keweenawan age. They compose
Mount Houghton, Keweenaw Co.

Mount Houghton quartz porphyry.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, p. 106).
See -HoMy7ido?L

Mount Jefferson formation.
Pliocene: Central northern Oregon (Cascade Mountains).

E. T. Hodge, 1927 (Geol. Soc. Am. Bull, vol. 38, p. 163). The Plio. Je/ferso”
fm.* composed of andesitic and trachytic rocks, cuts the older fms., especially near
the divide, and fills in the older valleys. It forms the line of high peaks at
121°45' long., and covers the eastern surface for at least 12 miles. [The older
fms. mentioned are (descending) Columbia River basalt and John Day and Clarno
fms.]

E. T. Hodge, 1928 (Pan-Am. Geol., vol. 49, pp. 341-356). Stocks and dikes of
granodiorite and syenite cut Columbia basalts at many widely scattered places on
W. side of Cascade Mtns. Flows of andesite and trachyte are discovered which fill
valleys cut in Columbia basalts to W. of Mount Jefferson and the Three Sisters.
Together they are called fm. and are considered to be Plio. They
form Mount Jefferson, 10,523 ft. A. T., and other mtns. Underlie Black Crater
and Madras fms.

Mount Joli formation.

Lower Devonian (Helderbergian) : Quebec (Percé).

J. M. Clarke, 1908 (N. Y. State Mus. Mem. 9, p. 59). JoM mé&ssVpe, Sil.,
Quebec.

C. Schuchert, 1930 (Am. Jour. Sei., 5th, vol. 20, pp. 170-)-). Clarke held
JoM fm. to be late Sil. Writer has collected from these fossiliferous beds many
times, and his evidence and that of Clarke are here brought together to show
that Jfoaa® Joh fm. is unmistakably Helderbergian (Lower Dev.), and younger
than Coeymans of N. Y.

Mount Kindle formation.
Silurian: Mackenzie.

M. Y. Williams, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. B, p. 60).

Mount Lafayette granite porphyry.

Late Devonian or late Carboniferous: Northwestern New Hampshire
(Franconia quadrangle).

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. IL, p. 13;
map). Jfowh Lafayette yra%ite porphyry.—'Hard massive gray or green rock,
occupying much of Franconia quad, and typically exposed on summit of Mount
Lafayette. Main body is 10 mi. long and 3 mi. wide and extends in SW. direction
from Mount Hale to Mount Flume. Cuts Kinsman quartz monzonite and is
older than Mount Garfield quartz syenite and Mount Osceola granite. Is late
Dev. or late Carbf. Assigned to White Mtn magma series.

See Lufayeffe yr&m/e porp7tyry, the original name.

Mount Laurel sand. (In Monmouth group.)
Upper Cretaceous: New Jersey.

W. B. Clark, R. M. Bagg, and G. B. Shattuck, 1897 (Geol. Soc. Am. Bull., vol. 8, pp.
315, 333). Lawre% #a?tds.—Coarse red sands, often indurated by iron con-
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tent. More or less glauconitic, especially to S. Thickness 5 to 80 ft. Underlies
Navesink marls [restricted] and overlies Matawan fm. [group]. Is basal div. of
Monmouth fm. Named for Mount Laurel, Burlington Co.

The Monmouth of N. J. is now classified as a pronp and Mount Laurel sand
as a fm. See concluding statement under marL

fMount Lebanon formation. (In Claiborne group.)
Eocene: Northwestern Louisiana.

H. K. Shearer, 1930 (A. A. P. G. Bull, vol. 14, No. 4, pp. 439-441). Monnt
Lebanon fm.—Marine beds of brown or green sh. and glauconitic sand, with char-
acteristic fauna. Near middle a bed of hard glauconitic, more or less sandy Is.
that forms characteristic boulder outcrops. Thickness 350 ft. Replaces St. Maurice
fm. as restricted by Spooner in 1926. At St. Maurice only a small part of upper
Mount Lebanon beds is visible at low-water periods. Named for Mount Lebanon,
Bienville Parish, which is surrounded by good fossiliferous exposures. The name
"Minden fm." has also been proposed, but is not as satisfactory as Mount Lebanon,
because the typical exposures are several mi. from Minden, and the fm. there is
not as characteristic as in Bienville Parish. Underlies Cockfield fm. and overlies
Sparta fm. Includes Saline Bayou memb., Milams Is. and marl memb., and Crockett
memb. of Wendlandt and Knebel and Ellisor. Either ManHce, Monnt Lebanon,
or Minden should be considered a La. local name. According to C. L. Moody and
others who have done detailed work in E. Tex., the exposure at Cook Mtn, Houston
Co., Tex., is definitely on same fm. If this is true, C*oA> Mtn should be used aS
the fm. name, because of priority over all other names.

This name has been discarded in favor of Cook Mtn fm., the older name.

Mount Lowe granodiorite.
Late Jurassic or early Cretaceous: Southern California (San Gabriel
Mountains, Los Angeles County).

W. J. Miller, 1926 (Geol. Soc. Am. Bull,, vol. 37, p. 149, abstract). White to light-
gray massive to moderately foliated granodiorite, which may be called Mount
Lowe granodiorite, because of typical occurrence on Mount Lowe and vicinity.
Younger than Mount Wilson quartz diorite. [Age not stated.]

W. J. Miller, 1930 (Geol. Soc. Am. Bull., vol. 40, p. 150) and 1933 (Geol. Soc. Am.
Bull., vol. 44, No. 1, p. 162). Writer has mapped [does not say where pub-
lished] Lowe granodiorite Gate Jnrassic) in San Gabriel Mtns, Calif.

W. J. Miller, 1934 (Univ. Calif, at Los Angeles Pub. Math, and Phys. Sei., vol. 1,
No. 1, map, pp. 62-63). [Mapped Lowe granodiorite and assigned it to late
Jurassic or early Cret.]

fMount Marcy anorthosite.
See under tmortftogtfe.

Mount Marion beds.
Middle Devonian: Eastern New York (Ulster County).

A. W. Grabau, 1917 (Geol. Soc. Am. Bull,, vol. 28, p. 954). I propose to name the
lower fossiliferous Hamilton beds of Ulster Co. region the Monnt Marton beds.
Underlie Ashokan beds, the terminal phase of the Hamilton in Ulster Co. region.

A. W. Grabau, 1919 (Geol. Soc. Am. Bull, vol. 30, pp. 468-470). Monnt Marion
beds.—Marine shales and ss., 400 to 500 ft. thick. Underlie, without break,
Ashokan fm., and overlie "Marcellus" shales [named Ba&oren by Chadwick,
1933]. Well exposed at Mount Marion, W. of Saugerties.

G. H. Chadwick, 1933 (16th Int. Geol. Cong. Guidebook 9A, p. 4), divided the
Marcellus W. of Catskill into (descending) Monnt MaWon s#., 800 ft., and Chit-
tenango black sh., 200 ft.

Mount Mesnard quartzite.
Pre-Cambrian: Northern Michigan.

M. E. Wadsworth, 1893 (Mich. Geol. Surv. Rept. State Bd. 1891, 1892, pp. 64-65),
mentioned, in one or two places, "the Mt. Mesnard qtzite and dolomitic series™
and "the Mount Mesnard qtzite," of which he asked: "Is it a part of Republic
fm. or does it overlie it?" He concluded: The evidence seems so strong that the
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2 fms. are distinct and uncon. that the qtzite, doi., and associated rocks belonging
with them wili be designated here as Mesnard fm., from Mount Mesnard, where the
fm., is weli exposed.

Mount Moat conglomerate.

Devonian (?) : Northern New Hampshire (North Conway quadrangle,
White Mountains).

C. H. Hitchcock, 1873 (Boston Soc. Nat. Hist. Proc., vol. 15, pp. 304, 307).
Mount Mote cp!s—At base of Mounts Pequawket and Mote is the common
horizontal granite of Labrador series capped by perhaps 200 ft. of spotted granite.
Upon Mount Pequawket there are 2 fragments of si., neither | mi. long. The
conicai summits of both mtns consist at base of a cgl. composed almost exclusively
of fragments of si. Upon Mount Mote there are aiso andalusite si., red feldspar,
and labradorite pebbles in it. The proportion of pebbles diminishes in ascending
Mount Pequawket, and they are smali and few at summit. The paste is feldspathic
granite. Upon Mount Mote there is a large amount of greenish granite connected
with the cgl. The character of embedded pebbles proves these cgls. to be more
recent than the clay slates, and they are certainly the newest rocks about White
Mtns. Included in "mostly Camb.?" [See also Pe</uaw&et breccia.]

The approved spelling of this Mtn is Moat.

Mount Moriah formation.
Eocene: Trinidad.

G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol. No. 7, p. 44).

Mount Morris limestone member (of Washington formation).
Permian: Southwestern Pennsylvania and northern West Virginia.
I. C. White, 1891 (U. S. G. S. Bull. 65, pp. 39-40). Mount Morris is.—Lies 2 to
5 ft. beiow Waynesburg "A" coal and 2 to 5 ft. above Waynesburg ss. Well
exposed on N. bank of Dunkard Creek at Mount Morris, Greene Co., Pa. Seldom
seen S. of Pa. line. Thickness O to 5 or more ft.

Mount Morris sand.
A subsurface sand in Pocono fm. (Miss.) of SW. Pa. and W. Va. Said
to correspond to Big Injun sand (Burgoon ss. memb.). Named for Mount
Morris, Greene Co., Pa., where it is 101 ft. thick in wells.

Mount Mote breccia.
See under Pe“aawicet breccia and Moat volcanics. The geographic name
is now spelled Moat.

Mount Mote conglomerate.
See Moawt Moat %d., the spelling now used on N. H. maps.

Mount Murray diabase.

Jurassic (?) : British Columbia.

W. L. Uglow, 1922 (Canadian Inst. Min. and Met. Monthly Buii. 127).
Mount Nelson formation.

Pre-Cambrian : British Columbia.

J. F. Waiker, 1926 (Canada Geo!. Surv. Mem. 148, p. 10).
Mount Olympus granite.

Pre-Cambrian: Central northern Colorado (Larimer County).

M. B. Fuller, 1924 (Jour. Geol., vol. 32, pp. 51-63). Mount Olympus granite.
Fine-grained gray biotite granite cutting Longs Peak granite and Big Thompson
schist on Big Thompson River.

Named for peak and quad., over much of whose surface it is exposed.

Mount Olympus sand.
A subsurface sand in Cypress ss., of Chester (Miss.) age, in SW. Ind.
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Mount Osceola granite.
Late Devonian or late Carboniferous: Northwestern New Hampshire
(Franconia quadrangle).

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. H., p. 15,
map). Mouwt Osceola granite—Group of granites characteristically exposed
on Mount Osceola and Sear Ridge, Franconia quad. Characteristically coarse- to
medium-grained granite, weathered to white or gray rock. Writers believe this
granite is older than Conway granite and either late Dev. or late Carbf. Assigned
to White Mtn magma series.

Mount Pequawket breccia.
See under Fequaw7cet breccia.

Mount Pisgah sand.
A subsurface sand, of Miss, age, lying at about horizon of Keokuk Is. in

Wayne Co., Ky.

fMount Pleasant beds.
Middle Ordovician: Southwestern Ohio and northern Kentucky.

See 1st entry under Fowl Pleasant &eds.

Mount Pleasant conglomerate.
Upper Devonian : Northeastern Pennsylvania.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 58-59). Mount Pleasant cgl.—Mas-
sive grayish-white sandrock, through which are scattered quartz pebbles, in places
in such abundance as to. constitute a cgl. There is always a pebbly portion, 3 to 6
ft. thick, near bottom, whose pebbles are reddish or rose-colored. A calc. cgl. 2 to 3
ft. thick forms base of Mount Pleasant cgl. Thickness of fm. 20 to 25 ft. [50 ft.
in Rept. G,, p. 76]. Caps summit of hill at village of Mount Pleasant, Wayne Co.
Seems to become coarser toward Lackawanna Co. line. Is basal div. of Elk Mtn
transition group (Sub-Pocono transition measures). Rests on Mount Pleasant
red sh. memb. of Catskill fm.

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G,, pp. 89-91). Mount Pleasant cgl. is
basal memb. of Pocono fm.

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G,). Mount Pleasant cgl. is base of
Pocono-Catskill transition group, which underlies Pocono ss.

C. S. Prosser, 1894 (U. 8. G. S. Bull. 120, p. 78). Mount Pleasant cgl. of eastern Pa.
belongs to the Pocono.

For later views see under Focowo /m.

B. Willard, 1936 (Geol. Soc. Am. Bull.,, vol. 47, No. 4, pp. 575, 600), stated this
cgl. seems rather local, and he Included it in his "redefined" Mount Pleasant red Me,
q. V. "White thought he recognized Mount Pleasant cgl. along Lehigh River (Rept.
G,, p. 79), but that bed (No. 6) is probably Griswolds Gap cgl."

Mount Pleasant red shale. (In Catskill formation.)
Upper Devonian : Northeastern Pennsylvania.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 59, 63). Mount Pleasant red sA—
Sh. of uniform dull dark red color; no ss. layers. Thickness 150 ft. [300 in Rept.
G,, p. 76]. Top memb. of Catskill fm. Underlies Mount Pleasant cgl. and overlies
Elk Mtn lower sands. Well exposed along road descending from village of Mount
Pleasant, Wayne Co.

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. G,, pp. 94-95). Mount Pleasant red sh.
is topmost memb. of Catskill series.

B. Willard, 1936 (Geol. Soc. Am. Bull.,, vol. 47, No. 4, pp. 574-576). Mount Pleasant
red sA—White used Mount Pleasant for more than one unit, for a cgl. and for a
red sh. It is here used more inclusively and redefined to embrace the beds btw.
base of Pocono and top of Elk Mtn fm. In Wayne Co. this will include 350+ ft.
of beds below Griswolds Gap cgl. (basal Pocono), which White thought probably
were transitional Dev.-Miss. strata. There seems good reason to assign these
to Dev. and abandon the idea of transitional strata. The cgl. seems rather local.
The fm. is dominantly intensely red sh. and ss. plus some gray beds. Well ex-
posed along United States Highway 6, in region of Waymart, Wayne Co., and
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thence W. up grade toward State Hospital Here thickness is near 500 ft. Thins
out to NW. in a Dev.—Miss, discon. Its identity S. of Wayne Co. has been deter-
mined on Pocono Piateau, but beyond that it cannot with certainty be distinguished
from red Cherry Ridge, because intervening green Eik Mtn ss. is missing. There
may be some question as to Dev. age, but until further evidence is produced it
will be treated as highest div. of Dev. The village for which this unit was named
is now known as Pfeasawt Houwt, but the Twp retains the older name. [This
"redefinition" appears to include Mount Pleasant cgl. of White and some overlying
beds. On p. 600 he stated: Eastward from McKean and western Potter Counties
the marine Oswayo becomes fresh-water Elk Mtn, which is separated from basal
Pocono by an eastward-thickening wedge of red beds, the Mount Pleasant fm.
Latter reaches as far E. as Pocono Plateau, but beyond that it has been eroded.]

Mount Pleasant phosphate.

Middle Ordovician: Central Tennessee.

1. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 105, 127-128.
209-211). Capitol la. or Houwt Pleasawt pimsphate.—Granular current-formed
laminated Is., of blue or light-blue color. Thicker laminae alternate with thin
darker laminae, the latter richly phosphatic. Included in Nashville (Trenton)
fm. Overlies OrtMy bed [Hermitage fm.] and underlies Dove Is.

Is part of Bigby Is.
Named for Mount Pleasant, Maury Co.

Mount Pleasant shales and sandstones. (In Chester group.)
Mississippian: Southwestern Indiana and central western Kentucky.

W. N. Logan, 1924 (Ind. Dept. Cons. Pub. 42, pp. 11, 125; taken from unpublished
rept on Perry Co., by C. A. Malott). Houwt Pieasawt sMes and ass.—Next to
top fm. of Chester group. Underlie Negli Creek Is. and overlie Bristow sh. and ss.
Thickness 20 ft. in well log in Knox Co., Ind.

C. A. Malott, 1925 (Ind. Acad. Sei. Proc., vol. 34, pp. 112-132). Houwt Pleasant ss.—
Hard quartzitic ss., similar to Bristow ss., and like it occurring in upper Chester
deposits. Consists of one or more beds, and in places some of lower beds are
separated by sh. Thickness 2 to 35 ft. Lies approx. 245 ft. above Glen Dean Is.,
15 to 35 ft. above Bristow ss., and 15 to 53 ft. below Negli Creek Is. Extends
from near latitude of Branchville and Bristow, Perry Co., southward into Ky.
Named for development at Mount Pleasant, Perry Co., Ind.

M. A. Harrell, 1935 (Ind. Dept. Cons. Pub. 133, p. 78), listed (but did not define)
Gennet Creek fm., 10 to 35 ft. thick, as underlying Mount Pleasant ss. and overlying
Bristow ss.

Mount Princeton quartz monzonite.
Tertiary: Central Colorado (Sawatch Range).

J. T. Stark and F. F. Barnes, 1935 (Colo. Sei. Soc. Proc., vol. 13, No. 8, p. 475, map).
[Map shows Mount Princeton in midst of mass mapped as Houwt Princeton quarta

Mount Rainier lavas.
A term that has been applied in a formational sense to the lavas of
Mount Rainier National Park, Wash. (See H. C. Culver, State of Wash.
Dept. Cons, and Develop., Div. Geol. Bull. 32, 1936, p. 21.)

Mount Roberts formation.
Carboniferous : British Columbia.

0. E. Le Roy, 1913 (12th Int. Geol. Cong. Guidebook 9, p. 84).

Mount Rosa granite.
Pre-Cambrian: Eastern Colorado (Colorado Springs region).
G. L. Finlay, 1916 (U. S. G. S. Colorado Springs folio, No. 203). Mount Fosa granite.—
Fine-grained nonporphyritie bluish-gray rock made up chiefly of microcline, quartz,

and riebeckite. Most extensively developed on slopes of Mount Rosa. Intrudes
Pikes Peak granite in irregular masses, sheets, and dikes.

On 1935 Colo geol. map included in Front Range granite group.
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Mount Savage Bre clay. (In Pottsville formation.)
Pennsylvanian : Central southern Pennsylvania and western Maryland.

C. A. Ashburner, 1878 (2d Pa. Geol. Surv. Rept. F). [See under Ravage
grrowp. |
I. C. White, 1891 (U. S. G. S. Bull. 65, p. 201). The famous Ravage /&re c?ay

of Pa. and Md. occurs within limits of Mercer group, and directly underlies Mount
Savage coal, which it occasionally replaces.

Most geologists include Mount Savage coal and Bre clay in Pottsville fm.,
correlating the coal with the Upper Mercer, but some geologists include
them in Allegheny fm.

Named for occurrence at Mount Savage, Allegany Co., Md.

TMount Savage group. (In Pottsville formation.)
Pennsylvanian: Central southern Pennsylvania and western Maryland.

C. A. Ashburner, 1878 (2d Pa. Geol. Surv. Rept. F). grroitp.—Middle
memb. of Pottsville cgl. in S. part of Huntingdon Co., Pa. Thickness 40 ft. Con-
sists of (descending) : 14 ft. of ss. and sh. ; Mount Savage coal bed, 2 ft. ; fire clay ;
17 ft. of gray false-bedded ss.; and 7 ft. of dark-gray and black si. and slaty ss.
Underlies Piedmont ss. memb. and overlies Congl. proper memb. [Connoquenessing
ss.].

Corresponds to Mercer sh. memb. of Pottsville fm. of established nomen-
clature.

Mount Savage sandstone. (In Allegheny 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. 572).
Ravape ss.—Underlies Lower Kittanning (Ellerslie) Bre clay and overlies
Upper Mount Savage rider coal (Scrubgrass coal?) ; all included in Allegheny fm.

C. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pp. 43, 45, 116, pl. 6). Jfoawt
ss.—Very massive and persistent, white, hard, locally conglomeratic. ~Underlies
Ellerslie (Lower Kittanning) Bre clay and overlies Upper Mount Savage Rider coal.
Thickness 21 ft. in Castleman Basin. Occupies position of Kittanning ss. of
western Pa. [On p. 43 it is correlated with Clarion ss.]

Mount Selman formation. (In Claiborne group.)
Eocene: Southern and eastern Texas.

W. Kennedy, 1892 (Tex. Geol. Surv. 3d Ann. Rept., pp. 45, 52-54). Jf&Mnd
series.—Marine beds consisting of brown sands, blue sands, greensands, altered
greensands, glauconitic ss., and laminated iron ore, more or less fossiliferous
throughout. The general section given of the Mount Selman, from Jacksonville to
Bullard, shows (descending) : (1) Sands with a little interbedded iron ore, 115
ft.; (2) pale-blue and brown clay, 15 ft.; (3) interbedded sands and iron ores,
55 ft.; (4) brown sand and altered green sand, 40 ft.; (5) dark-green sand con-
taining fossil shells and a few shark teeth, 24 ft.; (6) lignite, 2 ft.; (7) lignitic
clay, 5 ft.; (8) brown clay at bottom of well near Bullard, dug into 2 ft. Under-
lies Cook's Mtn beds (also marine) and overlies Queen City beds, uppermost memb.
of Lignitic group. Thickness 260 ft. Named for typical development in Cherokee
Co. [in which is town of Mount Selman].

E. T. Dumble, 1893 (Tex. Geol. Surv., Brown coal and lignite of Texas), deBned

beds as above, except that he gave thickness as 700 ft.

E. T. Dumble, 1898 (Phys, geog., geol., and res. Tex.) and 1902 (Sci., n. s., vol. 16,
pp. 670-671), stated that Queen City beds are same as Carrizo ss. and included
them in [WtZcoir]. In 1911 (Tex. Acad. Sei., vol. 11, pp. 52-53) he
repeated the correlation of Carrizo ss. with Queen City sand, but included it in
Claiborne group.

A. Deussen, 1914 (U. S. G. S. W. S. P. 335). /m.—Palustrine and
marine deposits, consisting of red ferruginous indurated and probably altered
greensand, with casts of shells, lenses of lignite and clay, beds and concretions of
limonite; as a whole is conspicuously ferruginous. Thickness 350 ft. in Texas
Coastal Plain E. of Brazos River. Underlies Cook Mtn fim. and overlies Wilcox fm-.
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the top unit of which consists of littoral deposits comprising Queen City sand memb.

E. T. Bumble, 1915 (Jour. Geol, vol. 23, pp. 481-498), repeated correlation of
Carrizo ss. and Queen City sand and included them in Claiborne group, as a
distinct fm.

J. A. Udden, C. L. Baker, and E. Bose, 1916 (Univ. Tex. Bull. 44, pp. 83-84). The

underlies the Cook Mtn and overlies the Queen City-Carrizo, which
is here included in Claiborne group, but which is by some geologists classed as
Wilcox. The Mount Selman is at least in part marine. Thickness 225 to 475 ft.

T. W. Vaughan, 1917 (Smithsonian Pub.), treated the Mount Selman as basal fm. of
Claiborne group, as did W. G. Matteson, 1918 (Am. Inst. Min. Engrs. Bull. 134),
who treated Queen City as top memb. of the Wilcox, and J. A. Udden, 1919 (Tex.
Univ. Hdb. series, No. 1).

E. T. Dumble, 1920 (Univ. Tex. Bull. 1869). JfowMt j&eZmtwt fm. conformably under-
lies Cook's Mtn fm. and overlies the Carrizo, which in East Tex. is called
City beds. The Queen City is eastern equiv. if not direct extension of the Carrizo.
It 1s here included in Claiborne group.

E. W. Berry, 1922 (U. S. G. S. P. P. 131A). The plants found in Carrizo ss., as well
as those found above and below it near the Rio Grande, definitely settle its upper
Wilcox age, but show that it is in nature of a lens which becomes thinner toward
Rio Grande, where its upper part is replaced with more typical and more argill.
Wilcox, also carrying characteristic fossil plants.

A. C. Trowbridge, 1923 (U. S. G. S. P. P. 131D), treated JfoMnt ReKmtm as basal fm.
of Claiborne group in Rio Grande region, and divided the underlying Wilcox group
into (descending) : (1) Bigford fm., 9 to 470+ ft. of clay of various colors, with
subordinate amounts of gray, green, and brown ss. and many lignite beds; chiefly
contemp. with Carrizo ss. but in part younger; contains Wilcox dora; rests with
possible uncon. on (2) Carrizo ss., 118 to 400+ ft. thick; contains Wilcox plants;
rests uncon. and with overlap on (3) Indio fm., 648 to 700 ft.

E. T. Dumble, 1924 (A. A. P. G. Bull,, vol. 8, No. 4, pp. 424-436), included Carrizo
ss. in Claiborne group, but not in the Mount Selman.

A. C. Trowbridge repeated his 1923 classification of Wilcox group in Geol. Soc. Am.
Bull,, vol. 37, pp. 455-462, 1926.

T. L. Bailey, 1926 (Tex. Univ. Bull. 2645), treated the Mount Selman as basal fm.
of Claiborne group of SW. Coastal Plain of Tex., and as resting uncon. on Carrizo ss.

A. C. Ellisor, 1929 (A. A. P. G. Bull, vol. 13, No. 16). Queen City sand (0 to 400
ft. thick) is younger than Carrizo sand (10 to 80 ft. thick), from which it is
separated by Reklaw memb. (40 to 180 ft. thick in Tex.) and the underlying Cane
River memb. (0 to 40 ft. thick in Tex.). The Carrizo is treated as basal memb.
of Claiborne series because "it differs lithologically from the Wilcox and is separated
from it by an uncon."

A. C. Trowbridge, 1932 (U. S. G. S. Bull. 837, pp. 28, 81+), described the Mount
Selman as basal fm. of Claiborne group and as overlying Bigford fm. of Wilcox
group, but with the statement (footnote 8 on p. 52) that "both the Carrizo and
Bigford will probably prove to be of Claiborne age, instead of Wilcox, and on the
new geol. map of Tex. will be so classed."

L. W. Stephenson, Julia Gardner et al., 1932 (geol. map of Tex.), treated Bigford as
basal memb. of Mount Selman fm. and Carrizo sand as basal fm. of Claiborne
group, as did F. B. Plummer, 1933 (Univ. Tex. Bull. 3232). This is present
classification of U. S. Geol. Survey.

A. Deussen, 1934 (A. A. P. G. Bull, vol. 18, No. 4, p. 501), and A. Deussen and
E. W. K. Andrau, 1936 (A. A. P. G. Bull, vol. 20, No. 5, p. 540), included Carrizo
sand in Mount Selman fm.

Named for Mount Selman, Cherokee Co., Tex.
Mount Selwyn formation.
Cambrian (?) : British Columbia.
M. Y. Williams and J. B. Bocock, 1932 (Roy. Soc. Canada Trans., 3d ser., vol. 26,
sec. 4, p. 200).
Mount Sicker formation.
Jurassic : British Columbia.

C. H. Clapp, 1909 (Canada Geol. Surv. Summ. Rept. 1908, p. 56) and 1911 (Summ.
Rept. 1910, p. 105).
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Mount Simon sandstone.
Upper Cambrian: Southwestern Wisconsin and Minnesota.

C. D. Walcott, 1914 (Smithsonian Mise. Coll. vol. 57, p. 354). JfoMttt Bimow.—

m8." 1914, Series of coarse sss. and grits 235+ ft. thick. Underlies Eau

Claire ss. and overlies pre-Camb. granite. About 225 ft. shown in bluffs at Eau

Claire and 50 ft. of base at Chippewa Falls. No fossils except BfcoMt&MS
borings.

F. T. Tghwaites, 1923 (Jour. Geol., vol. 31, p. 553). B*mow ss.—In central
Wis. mainly coarse- to medium-grained gray or yellow ss. with a few layers of
green, blue, and red sh.; farther S. it is less coarse-grained; locally there are
pink layers, the color being deepest in the fine-grained sands. Max. thickness
is 778 ft. at Platteville, Wis.; 368 ft. at Madison. Outcrops have thus far
been studied only near Eau Claire, the type loc., where it forms an escarpment
[called Mount Simon] which is capped by [10 ft. of] Eau Claire shaly ss.
It must be the basal Camb, over a large area in central Wis.

Some recent repts include this ss. in Dresbach fm. (see 1934 and 1935
entries under Dr&sbac/t 33.), but the U. S. Geol. Survey at present treats
it as a distinct fm., uncon. overlying red clastic series. The 1935 repts
cited above give thickness at Mount Simon 234 ft.

See 1935 entry under 33.

Mount Stevens series.
Mount Stevens group.
Pre-Cambrian (?) : Yukon, Canada.
D. D. Cairnes, 1910 (Canada Geol. Surv. Summ. Rept. 1909, p. 50).

Originally assigned to lower Paleozoic, but later Canada repts indicate
probable pre-Camb. age.

Mount Stuart granodiorite.
Pre-Tertiary: Central Washington (Mount Stuart region).

I. C. Russell, 1900 (U. S. G. S. 20th Ann. Rept., pt. 2, pp. 100-137, map). Central
part of Wenache Mtns is composed of granite, which forms all of higher peaks,
including Mount Stuart, and hence may conveniently be designated Jfoat

yraw%e. Intrusive light-colored biotite granite carrying hornblende.

G. O. Smith, 1904 (U. S. G. S. Mount Stuart folio, No. 106). Uoiotf BtMort
yrcotodioWte is pre-Tert. and post-Carbf., and later than Peshastin fm.

Mount Toby conglomerate. (In Newark group.)
Upper Triassic: Central southern Massachusetts.

B. K. Emerson, 1891 (Geol. Soc. Am. Bull., vol. 2, p. 452). Toby cyl., or
the coarse schist and qtzite cgl. (shoreward Triassic rocks) of Mount Toby.

B. K. Emerson, 1898 (U. S. G. S. Holyoke folio, No. 50; see also U. S. G. S.
Mon. 29). [See 1898 entry under Lonymeo”ow 88. As mapped this cgl. occurs
only in NE. corner of Holyoke quad.]

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 91-100). Jfowtf Toby cy%—
Coarse materials ranging from pebbles 2 inches long to masses 2 to 4 ft. in
size. Very largely and in many localities wholly made up of comminuted argil-
lites, quartz schist, and vein quartz, with larger cobbles of same material.
Westward from % mi. S. of old Mount Toby railroad station this cgl. composes
whole mass of main ridge of Mount Toby. Several bands of Longmeadow ss.
from the W. penetrate the horizontal beds of Mount Toby cgl., indicating suc-
cessive oscillations of level or of Sood violence, during which the! finer-grained
ss. extended E. across the cgl. several times and then gave place to the coarser
material again. Is basal fm. of Newark group, to E., and synchronous with all
except possibly basal part of Sugarloaf arkose to W.

Mount Tom hornblende gneiss.
Age (?) : Western Connecticut.
W. M. Agar, 1927 (Conn. Geol. and Nat. Hist. Surv. Bull. 40). Jfoimt Tom Ttorm
b%e%de yn.ei88—Dark-green or green and white hornblende gneiss. Forms Mount
Tom, Little Mount Tom, and Mount Rat. Occurs as dikes in Hartland schist
[Ord.] along NW. slope of Mount Rat.
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tMount Vernon series.
Lower Cretaceous : Eastern Virginia.

L. F. Ward, 1895 (U. S. G. S. 15th Ann. Rept., p. 324). Vemon, seHes (also
3fonnt Vernon c/ag/s).——Stratihed clay of dark chocolate-brown color, fine texture,
very little sand, highly charged with carbonaceous matter. Thickness 0 to 25 ft.
Contains unique dora, differing decidedly from that of uncon. underlying Rappa-
hannock series and from that of uncon. overlying Aquia Creek series, all of which
are included in Potomac fm. First discovered about | mi. below Mount Vernon
mansion, directly underneath high bluff known as Rose's Delight, within former
Mount Vernon estate.

W. B. Clark and B. L. Miller, 1912 (Va. Geol. Surv. Bull. 4). Patapsco fm.
includes Mount Vernon series and part of Aquia and Rappahannock series.

fMount Vernon beds.
Silurian (Niagaran) : Central eastern lowa.

W. H. Norton, 1895 (Iowa Geol. Surv. vol. 4, pp. 130-135). Aitawtosa stupe or
JfOMnt Vernow. &eds—Soft even-bedded granular noncrystalline buff or drab Is.
0-70 ft. thick. Included in Sil. Underlain by LeClaire beds and overlain by
Bertram beds. [In table on p. 127 of vol. 4 Anumoscr "is substituted for Jfownt
Vernow, as used in text, at suggestion of Dr. Calvin." The book containing Cal-
vin's name Anumosu was distributed in June 1895, and vol. 4 of Iowa State
Surv. was distributed in December 1895.]

Named for Mount Vernon, Linn Co.

Mount Victory moraine.
Pleistocene (Wisconsin stage) : Northern Ohio. Named for Mount Victory,
Hardin Co. Merges with Wabash moraine. See U. S. G. S. Mon. 41,
p. 543.

tMount Washington series.
Ordovician and Cambrian: Southwestern Massachusetts and northwestern
Connecticut.

W. H. Hobbs, 1893 (Jour. Geol.,, vol. 1, pp. 717-736, 780-802). Jfownt Was7twpton
series [SW. Mass.].—Includes (descending) Everett schist, correlated [erroneously]
with Greylock schist of NW. Mass.; Egreinont Is., correlated [erroneously] with
Bellowspipe Is. of NW. Mass.; Riga schist, correlated [correctly] with Berkshire
schist; and Canaan dol., correlated [correctly] with Stockbridge Is. Named for

The tEverett schist is now known to be Berkshire schist, and the tEgremont
Is. to be Stockbridge Is.; the younger Greylock schist and Bellowspipe Is.
of NW. Mass, are now considered not to be represented in SW. Mass.
(See B. K. Emerson, U. S. G. S. Bull. 597, 1917, map, etc.)

Mount Whyte formation.
Lower Cambrian : British Columbia and Alberta.

C. D. Walcott, 1908 (Smithsonian Mise. Coll. vol. 53, No. 1804, pp. 2, 4).

W7 te fM%.—Alternating bands of Is. and siliceous and calc, sh., underlying Cathedral
fm. and overlying St. Piran fm. in Canadian Rocky Mtns. Thickness 386 ft. on
N. slope of Mount Whyte, 390 ft. on S. slope of Mount Bosworth, 315 ft. on Mount
Stephen, and 248 ft. on SE. slope of Castle Mtn. Contains Lower Camb, fossils.
Type loc. is Mount Whyte, above Lake Agnes, and E. slope of Popes Peak, SW. of
Mount St. Piran.

L. D. Burling, 1916 (Am. Jour. Sei., 4th, vol. 42, pp. 469-472), modified definitions of
Cathedral and Mount Whyte fms. See 1916 entry under C%t7te%ra7 <.

C. D. Walcott, 1917 (Smithsonian Mise. Coll. vol. 67, No. 1, Pub. 2444, pp. 1-5).
The name Ptarmigan /w. is proposed for a series of Middle Camb. Iss. and inter-
bedded shales that occur above Mount Whyte fm. (Lower Camb.) and beneath
Cathedral fm. (Middle Camb.) in Alberta and B. C. The Ptarmigan fm. includes
the Middle Camb. AZ&erteRa fauna about 100 ft. below its top.

C. D. Walcott, 1917 (Smithsonian Mise. Coll. vol. 67, No. 2, Pub. 2445), stated that
his recently named Ptarmigan fm. was formerly included in Cathedral Is.



1446 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

C. D. Walcott, 1924 (Smithsonian Mise. Coll., vol. 67, No. 9, pp. 487, 549), assigned

Mount Wilson quartzite.
Devonian : Alberta.

C. D. Walcott, 1923 (Smithsonian Mise. Coll. vol. 67, No. 8, pp. 464-465), and 1928
(SmithsonianMisc. Coll. vol. 75, p. 208).

Mount Wilson quartz diorite.

Late Jurassic or early Cretaceous: Southern California (San Gabriel Moun-
tains, Los Angeles County).

W. J. Miller, 1926 (Geol. Soc. Am. Bull,, vol. 37, p. 149, abstract). The most typical
and extensively developed of the diorites of San Gabriel Mtns, southern Calif., may
be called WtZsow. Qimrt# dioHte, because of fine exposures on and near
Mount Wilson. A hornblende-rich diorite, occurring in smaller masses, may be
older than Mount Wilson diorite or may be only a facies of it. A pinkish-gray,
more or less foliated granite, which occupies a considerable area, is younger than
the diorite. The diorite is older than Mount Lowe granodiorite.

W. J. Miller, 1930 (Geol. Soc. Am. Bull, vol. 41, pp. 149-150). WMson, dioHte is
cutbyLowegranodiorite. [Age not stated.]

W. J. Miller, 1934 (Univ. Calif, at Los Angeles Pub. Math, and Phys. Sei., vol. I,
No. 1, map of western San Gabriel Mtns, pp. 62-63). [WMson dfoWte mapped and
tentatively assigned to late Jurassic or early Cret.]

Mount Wissick group.
Devonian (?): Quebec.

H. W. McGerrigle, 1934 (Quebec Bur. Mines Ann. Rept. 1933, pt. D, p. 120).

Mount Zion porphyry.

Eocene: Leadville district, Colorado.

S. F. Emmons, 1883 (U. S. G. S. Atlas of Leadville dist., Colo.) and 1886 (U. S. G. S.
Mon. 12, p. 76). —A gray porphyry, consisting chiefly of
quartz, orthoclase, and biotite, occurring on Mount Zion and Prospect Mtn. [Petro-
graphic description of W. Cross on p. 323 of Mon. 12.]

Belongs to Gray porphyry group. Contains more quartz and less biotite
than Evans Gulch porphyry.

Named for development on Mount Zion, N. of Leadville.

Moutray sand.
A subsurface sand, of Penn, age, in Moutray and Hatchett heids of Callahan
Co., north-central Tex., lying at 450 ft. depth in Hatchett held and at
730 ft. depth in Moutray held.

Mowitza shale.
Upper Devonian: Southwestern Utah (southeast of Frisco region).

B. S. Butler, 1913 (U. S. G. S. P. P. 80). owita# sTn—Calc. sh. interstratified with
thin beds of Is. Thickness 50 ft. Underlies (conformably) Topache Is. and over
lies (conformably) Red Warrior Is. Type loc., Mowitza shaft, Star dist., SE. of
Frisco dist.

Mowry shale. (Of Colorado group.)
Upper Cretaceous: Wyoming (rather widespread), western South Dakota,
and Montana (rather widespread).

N. H. Darton, 1904 (Geol. Soc. Am. Bull, vol. 15, pp. 394-401). JfowWe beds.
Hard lighter-gray shales and thin-bedded sss. that weather light gray and form
ridges. Contains large numbers of fish scales and occasional fish teeth and bones.
Thickness 150 ft. on E. side of Bighorn Mtns. Distinctive Benton fossils occur
above it, and in other parts of E. Wyo. Its relations indicate that it occurs below
middle of the Graneros. Is included in Benton fm. of this area (E. side of Big-
horn Mtns). Separated from older Cloverly fm. by several hundred ft. of dark
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sh. underlain by dark-gray sh. in part sandy and of rusty-brown color, with
occasional thin beds of brown ss., ali of which are here included in Benton fm.,
although it is possible part of the dark-gray beds may represent Dakota ss. Named
for Mowrie Creek, NW. of Buffalo [Johnson Co.], Wyo.

Mowry has been approved spelling of this name since 1906.

I11 1916 (U. S. G. S. Bull. 621, p. 168) C. T. Lupton applied TAermopoMs sA.
to the 700+ ft. of beds conformably underlying Mowry sh. and con-
formably overlying Greybull sand of drillers (the top memb. of Cloverly
fm.). This is present approved definition of U. S. Geol. Survey, except
that in Black Hills region the 10 to 50 ft. of dark-gray sh. and sandy
sh. to which Collier applied name jVefsy sA. memh. o/ Graneros Mi, and
which represents upper part of Thermopolis sh., is now included in
Mowry sh. and JVefsy has been abandoned. In latter region the Mowry
as thus redefined rests on Newecastle ss. memb. of Graneros, and the
beds overlying the Mowry and underlying the Greenhorn are the Belle
Fourche memb. of Graneros sh. In western Wyo. the beds separating
Mowry sh. from the younger Carlile sh. (of late Benton age) have long
been known as Frontier fm. In parts of Wyo. Mowry sA. is now treated
as a distinct fim. ; in some other places (where Carlile, Greenhorn, and
Graneros can be differentiated) the Mowry is locally called Mowry Aard
memh. of Graweroa sA. or, locally, Mowry aiMceowa memA. of Grajteroa
aA. In areas where the Mowry is the only subdivision of the Benton
that can be differentiated it has been treated as a memb. of Benton sh.

Moxaliala clay. (In Allegheny formation.)
Pennsylvanian: Southeastern Ohio (Perry County).
E. Orton, 1884 (Ohio Geol. Surv., vol. 5). .llo-r-olorbr. cloy, 0 to 8 ft. thick, underlies

Lower Freeport coal (No. 6A) in N. part of Perry Co. and at Zanesville and
vicinity, Muskingum Co. Is=Lower Freeport clay.

Named for Moxahala, Perry Co.

Moydart formation.
Silurian: Nova Scotia.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 203).

Moyer gas sands.
Occur about 290 ft. below top of Penn, section in Graham field, NW. part
of Carter Co., southern Okla., and 320 to 400 ft. above Kirk gas sand.

Moyie argillite.
See Mooyte aryilMfe.

Moyie sill (gabbro).
See under FMcAener

Muav limestone. (Of Tonto group.)
Middle Cambrian: Northern Arizona (Grand Canyon).

L. F. Noble, 1914 (U. S. G. S. Bull. 549). Miuw Is.—Impure thin-bedded bluish-gray
Is. having characteristic mottled appearance imparted by numerous thin bands
or lenses of buff or greenish shaly material. Thickness 450 to 475 ft. Consists
of (descending): (1) mottled Is., more shaly, 65 ft.; (2) hne-grained white ss.,
4 ft.; (3) mottled Is., 208 ft.; (4) mottled Is., more shaly, 45 ft.; (5) mottled Is.,
23 ft. Uncon. underlies Redwall Is. and conformably overlies Bright Angel sh. Is
top fm. of Tonto group. Named for Muav Canyon, Grand Canyon dist., in lower
part of which the fm. is well exposed. Is "mottled Is." of Walcott.

L. F. Noble, 1922 (U. S. G. S. P. P. 131B), transferred from Muav Is. to Bright
Angel sh. 58 [68?] ft. of shaly beds containing near base a few beds of mottled
Is. similar to mottled Iss. of Muav is.
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Mud sandstone. (In Bluestone formation.)

Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 294, 320-321). Upper Mini ss—Brown shaly micaceous ss., 0 to 5 ft.
thick, underlying Lower Belcher sh. Rests on Upper Mud sA, which consists of
20 to 50 ft. of red sh. oyerlying Lower Mud ss. The latter ss. consists of 0 to 5
ft. of greenish-gray or brown ss., resting on Lower Mad sb- (red and variegated
or dark-green and sandy sh. 15 to 40 ft. thick, which rests on Glady Fork ss.).

All are members of Bluestone group [fm.], and all are exposed on Mud Fork of
Bluestone River in Tazewell Co., Va., about 1 mi. N. of Bailey Station, also in

Mud shale. (In Bluestone formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia

(Tazewell County).
D. B. Reger, 1926. [See under Mad as.]

Muda limestone.
Cretaceous (?) : Puerto Rico.

D. R. Semmes, 1919 (N. Y. Acad. Sei. Scientidc survey of Porto Rico and Virgin
Islands, vol. 1, p. 74).

Muddy sand.

Drillers' name for a sand (or sands) in Thermopolis sh. (Upper Cret.) of
Bighorn Basin and other areas in Wyo. F. F. Hintze, Jr., who described
the sand as occurring in lower part of Benton sh., stated (Wyo. State
Geol. Bull. 10, 1915, pp. 20-21) that it is almost pure white on outcrop,
but that probably in drilling the soft shales above and below it are so
mixed with the white sand grains that the mixture has a muddy appear-
ance, hence the name. In the Basin and Greybull fields the sand is said
to lie 210 to 330 ft. above base of the Thermopolis; in Rex Lake and other
domes W. of Laramie, Wyo., the sand called JDnMy is said to lie 90 ft.
above base of the Thermopolis. The name has also been applied by
drillers to sands in strata that have been identified by geologists as lying
in Cloverly fm., which underlies Thermopolis sh. In Rock Creek oil field,
south-central Wyo., the name First Muddy .sand has been applied by
drillers to a sand in Thermopolis sh., Second Muddy gawd to a sand in
what is said to be top of Cloverly fm., and 7'bird Muddy .sand to a sand
in lower part of the Cloverly. There are at least 8§ Muddy Creeks in
Wyo., but, although the sand outcrops, it is not known to be exposed on
any Muddy Creek.

Muddy Creek formation.
Tertiary (Pliocene?) : Southeastern Nevada and northwestern Arizona.

C. Stock, March 1921 (Geol. Soc. Am. Bull,, vol. 32, p. 147). Approx. 80 mi. S.
of Panaca, in Meadow Valley, a second series of mammal-bearing deposits is
exposed. These beds are mapped by Spurr as Plio. Between villages of Overton
and Logan, Lincoln Co., Nev., and on SW. side of Muddy River, the deposits
consist of well-indurated sands and clays, red or light brown in color. They
rest uncon. on a series of beds that are presumably of early Tert. age. Are also
terraced, and yielded a small collection of mammalian remains, which differ from
those in Panaca beds and suggest that northern and southern deposits are not of
same age. Possibly the mammal-bearing beds of Muddy Valley, which may be
designated Muddy CreeA beds, are earlier in age than the Panaca deposits.

The Muddy Creek fm. rests uncon. on Horse Spring fm.
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Muddy Peak limestone.
Middle Devonian and possibly older: Southeastern Nevada (Muddy Moun-

tains).
C. R. Longwell, 1921 (Am. Jour. Sei., 5th, vol. 1, pp. 46-53) and 1928 (U. S. G. S.
Bull. 798). Pea& %s—Dense hard Iss.; many beds with siliceous appear-

ance ; beds heavy and regular, 2 to 20 ft. thick; in color either distinctly carbon-
aceous and dark or decidedly light, beds of the two colors alternating; lenses and
thin layers of ss. at frequent intervals, especially near top. Includes all rocks
btw. the overthrust and the Mississippian, all of which are of same general nature
and no break in them. Thickness 1,300+ ft. Underlies Rogers Spring Is. (Miss.)
with suggested discon. No dependable fossil evidence in lower 1,000 ft. Very
probably several hundred ft. at base are Camb. Best exposed in vicinity of Muddy
Peak Basin, especially on N. side of Muddy Peak.

tMuddy Valley beds.
Tertiary (Pliocene?) : Southeastern Nevada.

C. Stock, November 1921 (Am. Jour. Sei, 5th, vol. 2, pp. 254-257). The sed.
deposits of Muddy Valley, SE. Nev., in which mammalian remains were found,
may be known as VaMeg/ beds, as distinguished from Panaca deposits of
Meadow Valley. The beds consist of well-indurated sands and clays, red and light
brown, and uncon. overlie the early Tert, deposits in region. A small vertebrate
fauna, including camels and a horse, was collected in the fine ss. approx. 3 mi. W.
of Overton.

Same as Muddy Creek fm., which has priority.

Mud Hill series.
Miocene to Pleistocene (?) : Southern California (Riverside County).

E. E. Free, 1914 (Carnegie Inst. Wash. Pub. 193, pp. 22-23). RtH series.—
Consists of an upper memb. of very variable sss. and clays, mostly thinly bedded
and showing many probable unconformities; underlain by a thick memb. of
coarse arkose ss., usually of reddish color and quite uniform texture; at base a
basal cgl., resting normally upon eroded surface of schists and granites such as
make up core of the range. Thickness 3,000 ft. No fossils at type loc. at Mecca,
but in Carrizo Creek Valley Blake found Mio. fossils in lower beds. Very prob-
ably includes beds of all ages from Carrizo Creek Mio. into early Pleist. Named
for occurrence in Mecca Mud Hills, Mecca, Riverside Co.

J. P. Buwalda and W. L. Stanton, 1930 (Sci., n. s., vol. 71, pp. 104—-106).
seHes of Free includes Indio and Carrizo fms.

Mud Lake granite.
Pre-Cambrian (Laurentian) : Western Ontario (Rainy Lake region).

A. C. Lawson, 1913 (Canada Geol. Surv. Mem. 40, p. 54).

Mugford series.
Pre-Cambrian: Labrador.
A. P. Coleman, 1921 (Canada Geol. Surv. Mem. 124, p. 25).

Mukwa granite.
Pre-Cambrian (Laurentian) : Central northern Wisconsin (Waupaca

County).

T. C. Chamberlin, 1877 (Geol. Wis., vol. 3, p. 248). praiMte.—An isolated
outlier in SE%NE% sec. 26 and NW%SW% sec. 25, town of Mukwa, Waupaca
Co.

Mulatto tongue (of Mancos shale).
Upper Cretaceous: Northwestern New Mexico (Gallup region).
J. D. Sears, 1934 (U. S. G. S. Bull. 860A). The lower tongue of Mancos sh. (marine)

that grades laterally into Mesaverde fm. (nonmarine) of part of area from Gallup
eastward toward Mount Taylor, is named by C. B. Hunt (U. S. G. S. Bull. 860B,
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1934) Mulatto tonowe o/ Afancos $b., from its excellent exposures at mouth of
Canyon Mulatto, in T. 14 N,, R. 9 W. It in part underlies and in part grades
laterally into Dalton ss. memb. of Mesaverde fm., both of which are of Colorado

age.

C. l% Hunt, 1934 (U. S. G. S. Bull. 860B, p. 44). Mulatto fougue of Mancos alt.
Lies btw. Dilco coal memb. and Dalton ss. memb. of Mesaverde fm. The name is
here given for exposures at S. end of Canyon Mulatto, 9 mi. NW. of San Mateo.
Best exposures are in southward-facing scarp extending NW. from San Mateo.
Toward S. part of Mount Taylor coal field the tongue is largely light-tan marine
sandy sh. with some thin sss. and very local grits. Northward the proportion of
sh. increases until, where Gailup and Dilco members of the Mesaverde thin out,
the Mulatto tongue is entirely dark-gray sh. and cannot be distinguished litho-
logically from main body of Mancos and is there mapped with rest of Mancos.
Thickness of Mulatto tongue ranges from 250 ft. (in S. part of Held) to 400 ft.
(in N. part of Held).

Mule sandstone.
Lower Cretaceous: Southeastern Arizona.

C. [R.J Keyes, 1935 (Pan-Am. Geol, vol. 64, No. 2, pp. 125 to 140). Mule as.,
proposed for the ss. stratum in Mural Is. fm. of Ransome. Thickness 50 ft. Name
derived from Mule Mtns, in which Bisbee mining camp is situated, with type sec-
tion in Mural Hill, E. of town.

Muleros sandstone.
Lower Cretaceous (Comanche) : Southeastern Arizona and western Texas.

C. [RJ Keyes, 1922 (Pan-Am. Geol., vol. 38, pp. 247, 250, 337). Muleros sss., the
capping memb. of Cerro de Muleros, W. of El Paso, Tex. Thickness 800 ft. Repre-
sent lower part of Cintura fm. of Ransome.

Mulford formation.
Pennsylvanian: Western Kentucky.

L. C. Glenn, 1912 (Ky. Geol. Surv. Rept. Prog. 1910 and 1911, p. 26). Mulford fm..
Shales, 146 to 250 ft. thick in Webster Co., with thin Is. in upper part, and, in
S. part of Webster Co., a prominent ss. near base. Includes coals Nos. 9, 10, and
11. Uncon. underlies Lisman fm. (Penn.) and uncon. overlies De Koven fm.
(Penn.).

Seems to be named for Mulfordtown, Webster (?) Co.

Mumm limestones.
Cambrian : British Columbia and Alberta.

C. D. Walcott, 1913 (Smithsonian Mise. Coll. vol. 57, No. 12, pp. 334, 337).

Muncie Creek shale.
Pennsylvanian: Northeastern Kansas and northwestern Missouri.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 92, 97).
[See under Lola la. On p. 45 Muncie 6'rce/r sh. is described as consisting of (de-
scending) : (1) calc. sh. with CouuluHu and concretions, 0.2 ft.; (2) black Hssile
sh., 1.2 ft.; (3) gray sh. 0.7 ft.]

N. D. Newell, 1935 (Kans. Geol. Surv. Bull. 21, pp. 18, 51-55). Muncie Crech sh.
memb.—Middle memb. of Iola Is. Consists of sh., carbonaceous where thick, argill-
buff or gray where thin, with spherical phosphatic concretions. To S. replaced by
6-ineh bed of clay. Thickness 3 to 5 inches. Underlies Raytown Is. memb. and
overlies Paola Is. memb. Named for Muncie Creek, in S. part of Wyandotte Co.,
Kans., E. of town of Muncie.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 115). If it were not for geographic
persistence and signiHcance of this unit in terms of cyclic sedimentation, differentia-
tion of such a thin sh. as a distinct memb. would hardly be justiHed. Despite its
thinness, it is by no means the least important element of Iola fm.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of
this name.
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Munising sandstone.
Upper Cambrian: Northern Michigan.
A. C. Lane and A. E. Seaman, 1907 (Jour. Geo!., vol 15, pp. 680, 692). Jia/u'-slap ss.—

White or light-colored ss., 200 to 250 ft. thick, composing uppermost part of Lake
Superior ss. of previous repts. [See further explanation under Jaco&sniHe as.]

Named for exposures in bluffs back of Munising, Alger Co.

Munson's granite.
See under Afatplefow yrawite.

Murailles formation.
Lower Devonian: Quebec.

F. J. Alcock, 1935 (Canada Dept. Mines Geol. Surv. Bur. Econ. Geol. Mem. 183, p. 67).

Mura! iimestone.

Lower Cretaceous (Comanche): Southeastern Arizona (Bisbee region).

F. L. Ransome, 1904 (U. S. G. S. P. P. 21, pp. 56, 65-+). Mwai Is—Upper memb.
consists of 350=+ ft. of relatively thick-bedded and pure Iss. Lower memb. con-
sists of 300 ft. of thin-bedded impure Iss. with 254+ ft. of buff sss. at top. Under-
lies (conformably) Cintura fm. and overlies (conformably) Morita fm,, all of which
belong to Bisbee group, of Comanche age. Caps Mural Hill, Bisbee quad.

C. [R.] Keyes, 1935 (Pan-Am. Geol., vol. 64, No. 2, pp. 125-140), proposed that these
rocks be called MwaMan series and be divided into the units listed under that name.

Mural limestone.
Cambriau : British Columbia.

L. D. Burling. 1922 (Geol. Soc. Am. Bull., vol. 33, p. 109).

Muralian series.

Name proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 64, No. 2, 1935, pp. 125-
140) to replace JIww! 75. of Ransome, which Keyes divided into (de-
scending) : Comanche Iss., 350 ft.; Mule sss., 50 ft.; and Glenrose Iss.,
300 ft.

tMurat limestone.
Lower Ordovician: Central western Virginia.

H. D. Campbell, 1905 (Am. Jour. Sei., 4th, vol. 20, pp. 445-447). Jtwrut Is—Massive
gray crystalline Is.; lower part often contains chert nodules. Thickness 100 to
150 ft. Underlies Liberty Hall Is. and overlies Natural Bridge Is. About 125 ft.
exposed along Buffalo Creek at Murat, Va.

Same as Holston Is., older name.

Murchison formation.
Middle Cambrian: Alberta and British Columbia.

C. D. Walcott, 1920 (Smithsonian Mise. Coll. vol. 72, No. 1, p. 15). MwoMaon fm.,
Camb., Alberta. [Walcott fully dehned this fm. in Smithsonian Mise. Coll. vol.
67, No. 8, pp. 462-463, Mar. 5, 1923, when he assigned it to Middle Camb., gave
thickness as 497 ft., showed it uncon. below Arctomys fm. and younger than
Cathedral fm |

Murdock breccia.
Tertiary: Northwestern Arizona (Oatman district, Mohave County).

C. Lausen, 1931 (Ariz. Bur. Mines Bull. 131). Uwdoc& breccia—A detrital deposit
near Murdock mine. Largely granitic detritus with angular fragments and boulders
of granite, gneiss, schist, vein quartz, and some dark rocks, perhaps diorite. Matrix
is composed of angular grains of quartz and feldspar derived from disintegration
of exposures of granite. More or less red mud in matrix was probably formed from
decomposition of feldspar. Age uncertain, but probably Tert., perhaps early Tert.
Underlies Alcyone trachyte and overlies pre-Camb. granite.

151627°—38----- 14
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Murdockville sand.
A subsurface sand in Pocono fm. (Miss.) of Washington Co., SW. Pa.,
that lies at horizon of Burgoon ss. memb.

Murfreesboro limestone. (Of Stones River group.)
Lower Ordovician : West-central and eastern Tennessee and western Virginia.

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 105. 125).
-Murfreesboro is. (Centra! Is.).—Light-blue heavy-bedded and often eherty Is.
Lowest Is. of Central Basin; 70 ft. exposed. Basal fm. of Stones River (Chazy).
Underlies Pierce Is. and overlies Knox dol.

In eastern Tenn, and western Va. the Stones River group is now divided
by E. O. Ulrich and C. Butts into (descending) Lenoir Is., Mosheim Is.,
and Murfreesboro Is.

Named for Murfreesboro, Rutherford Co., Tenn.

fMurfreesboro stage.

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

A. Olsson, 1917 (Bulls. Am. Pal., vol. 5, No. 28). Murfreesboro stope.—New name
for lower Upper Miocene deposits. Consists of blue sandy clays, typically ex-
posed at Murfreesboro, N. C., and along Meherrin River in immediate vicinity
of Murfreesboro. Throughout its areal distribution the stage is uniform and in
many respects represents most typical expression of our east coast or coid-water
Mio. to which the name Chesapeake is generally given. After its close, and during
Yorktown stage, changes toward the warmer Plio. were inaugurated and new
faunal elements introduced. Rests on crystalline rocks, on Cret., on Eo., and on
some memb. of Mio. series. Known to extend from central Va. to central N. C.
The whole series of blue clays beneath Yorktown stage on James River belong
to the Murfreesboro. This stage has in general been misinterpreted and different
parts correlated with different portions of Mio. series. Clark and Miller (Va.
Geol. Surv. Bull. 4, 1919) referred part of these beds to Calvert stage and
remainder to the St. Marys. Both Calvert and St. Marys are well represented in
northern or NE. Va. Fossils of the Murfreesboro indicate much closer relationship
with overlying Yorktown than with underlying St. Marys or older beds.

W. C. Mansfield, 1929 (Wash. Acad. Sei. Jour., vol. 19, p. 266). The "Murfreesboro
stage" of Olsson belongs in reality to lower part of Yorktown fm.

W. C. Mansfield, 1931 (Geo. Wash. Univ. Bull. Summaries of Doctorai Theses,
1925-28, p. 94). There are 2 faunal horizons at type loc. of "Murfreesboro
stage" (preoccupied) of Olsson. The lower horizon I have assigned to zone I
of Yorktown fm. and the upper horizon to zone II of the Yorktown.

Murky conglomerate.
Pre-Cambrian : Northwest Territory, Canada.

C. Lausen, 1929 (Canadian Min. and Met. Bull. 202, p. 378).

Murphy marble.
Lower Cambrian: Western North Carolina, eastern Tennessee, and central

northern Georgia.

A. Keith, 1907 (U. S. G. S. Nantahala folio, No. 143, p. 5). .lJorp/ry marble.—
Entirely marble, rather fine-grained and wholly recrystallized from original con-
dition. Predominant color white, but a large portion is dark gray or blue, and
many layers consist of banded or mottled blue and white; some layers btw.
Nantahala and Red Marble Gap have a beautiful rose-pink color. Base is exposed
near Nantahala River, where it passes downward into Valleytown fm. by inter-
bedding with the slates of the latter. Upward it passes into Andrews schist
through several ft. of interbedded marble and schist. Thickness 156 to 500 ft.

Named for fact that town of Murphy, Cherokee Co., N. C., is partly located
on this marble.
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Murphy sand.
A subsurface sand in Conemaugh fm. (Penn.) of western Pa. and W. Va.
that is believed to correspond to Morgantown ss. memb.

Murphy's Creek formation.
Cambrian (Upper) : Quebec (Gaspé Peninsula).
C. H. Kindle, 1936 (Eastern Geol., No. 1, April 1936, p. 1). lwplu/'s Creek /la.—
Dark sh. and interbedded layers of sh. and dark Is., also lighter-colored lss. and

intraformational breccia. Fossils found on bank of Murphy's Creek are Upper
Camb. [See also Kindle, Geol. Soc. Am. Proc. 1934, June, 1935, p. 354.]

Murray slate (also Murray shale). (In Chilhowee group.)
Lower Cambrian: Eastern Tennessee and western North Carolina.
A. Keith, 1895 (U. 8. G. S. Knoxville folio, No. 16, p. 3). Mwrruy -sic—Grayish-blue

sandy, micaceous, and calc, sh., 300 ft. thick. Overlies Nebo ss. Underlies
Hesse ss.

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

Murrysville sand.
A subsurface sand in western Pa. that probably corresponds to Berea ss.
of Ohio. Named for village in Westmoreland Co., Pa.

Muscogee.
See Jfws/coyee.

Muskingum conglomerate. (In Washington formation.)
Permian: Southeastern Ohio.
J. P. Lesley, 1856 (Manual of coal, p. 105). JfMMnpum cyl—Cavernous sandrock,
60 ft. thick, quarried at Marietta, Ohio. Forms cliffs 60 ft. high btw. Hock-

hocking and Muskingum Rivers and up the Muskingum. Underlain by 1% ft. of
coal and overlain by 25 ft. of argill. ss.

Compare Marietta ss.
Named for Muskingum River.

tMuskogee group.

Pennsylvanian : Central eastern and central Oklahoma.

C. N. Gould, D. W. Ohern, and L. L. Hutchison, 1910 (Okla. State Univ. Research
Bull. 3, pp. 6, 7). Muakoyee yroup.—Chiefly sss. and shales, 450 to 9,550 ft. thick,
extending from uncon. at top of Miss, series on E. to base of Claremore fm. and
its approx, equiv., Calvin ss., on W. In N. part of State is represented by Cherokee
sh. To S. Includes rocks btw. base of Atoka fm. and top of Calvin ss.

Has also been spelled Mwscoyee.

Named for Muskogee Co.

Muskogee sand.

A subsurface sand, 12 to 20 ft. thick, in Muskogee Co., central eastern Okla.,
which is said by some geologists to correlate with one of the sands of
Dutcher sand series, but according to p. 17 of Okla. Geol. Surv. Bull. 40Q,
1928, the Muskogee sand of Beland pool, Muskogee Co., lies at 1,270 ft.
depth and the first or upper Dutcher at 1,650 ft. In Muskogee pool it
lies at 1,400' ft. depth and the underlying and overlying sands are not
correlated. In Timber Ridge pool it lies at 1,480 to 1,510 ft., the Bad
Hole sand lying at 1,385 to 1,407 ft. and the Timber Ridge sand at 1,540
to 1,560 ft. C. W. Wilson, Jr., says (A. A. P. G. Bull, vol. 19, No. 4,
1935, p. 515) this sand corresponds to Pope Chapel ss. memb. of Atoka fm.
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Muskogee lime.
A subsurface unit, of Penn, age, in NE. Okla, lying lower than Burgess sand
and higher than Dutcher sand.

Mussellem sand.
See Mysselmctw sand. The correct spelling is MysseHem.

tMusselman sand.

A subsurface sand, of Penn, age and 25+ ft. thick, in central and northern
Okla. Correlated with a part of Ochelata fm. In Oilton pool, Creek Co.,
this sand lies at 700 ft. depth and Layton sand at 1,480 ft. This sand
was named for its occurrence in wells on land owned by M. S. Mussellem
(a Syrian), lying along Cimarron River 1% mi. S. of Oilton. The name of
the sand has been spelled Mysseimcwt and MttsseHem. The latter is the
correct spelling.

Muttleberry limestone.

C. [R.J Keyes, 1923 (Pan-Am. Geo)., vol. 40, pp. 52, 80). Mwttleherry Iss.—Cale, beds
(Iss.), 500 ft. thick, underlying Oreana shales and composing lower fm. of Love-
lockian series (Early Jurassic) of Nev. Named for exposures in Muttleberry
Canyon, E. of Lovelock, Humboldt Co., NW. Nevada.

Myers shaie.

Mississippian: Northeastern West Virginia and western Maryland.

G. W. Stose and C. K. Swartz, 1912 (U. S. G. 8. Pawpaw-Hancock folio, No. 179).
Myers ah.—Largely bright-red crumbly sh. and thin argill. sss.. with, at base, thick
cross-bedded dirty-gray gritty ss. 60 ft. thick. Thickness 800-)- ft. Underlies
Pinkerton ss. and overlies Hedges sh.; all included in Pocono group. Named for
exposures on the Myers piace, in Meadow Brook Valley, Berkeley Co.

Myers Hill sandstone.

Upper Cambrian: Wisconsin.

C. E. Resser, 1933 (Geol. Soc. Am. Bull., vol. 44, No. 4, p. 738), in a table of Camb.,
divided his Trempealeau fm. (Upper Camb.) into several members, the upper 3
of which he designated (descending) Norwaik ss., Myers IHR as., and Lodi sh. He
did not define these members.

tMyrick formation.

Eocene : Southern Texas.

T. W. Vaughan, 1900 (U. S. G. S. Uvalde folio, No. 64, p. 2). Myrieh fm.—Coarse-
and hne-grained soft yellowish or brownish sss. and clays, 800 to 850 ft. thick
in Uvalde quad., but upper iimit not determined. Underlies Neocene Uvalde fm.
and overlies Upper Cret. Pulliam fm.

According to Julia Gardner, Myrick fm. of Vaughan included beds later
mapped as Midway, Indio, Carrizo, Bigford, and Mount Selman fims.

Named for Myrick's lower apiary (on map), on Frio River, Uvalde Co.

Myrtle formation.
Lower Cretaceous: Southwestern Oregon.

J. 8. Diller, 1898 (U. S. G. S. Roseburg folio, No. 49). Myrtle fm.—Lss., cgls., sss.,
and shales, the Iss. mapped separately as Whitsett is. tentits. Thickness 6,000+ ft.
in valley of Myrtle Creek. Contains Horsetown and Knoxville fossils. Uncon.

See also under tDiMard series.

Myrtle Creek formation.
Upper Cretaceous: Alberta.

J. A. Allan, 1918 (Canada Geol. Surv. Summ. Rept. 1917, pt. C, p. 12).
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Mysterious Creek formation.
Upper Jurassic: Southwestern British Columbia (Harrison Lake region).

C. H. Crickmay, 1927 (Stanford Univ. Abstracts of Dissert. 1924-26, vol. 1, p. 132).
C. H. Crickmay, 1930 (Geol. Mag., vol. 67, p. 487 and map). Jfg/steriOMs fwt.—
Argillite, 2,500 ft. thick, carrying CatZoceras and UHoetti#
Underlies Billhook fm. (Upper J.) and overlies Echo Island fm. (Middle J.).
Assigned to Upper J.

Mystic.
Ordovician: Quebec.
T. H. Clark, 1934 (Geol. Soc. Am. Bull.,, vol. 45, No. 1, p. 6).

Myton member.
Eocene (uppermost) : Northeastern Utah (Uinta Basin).

II. E. Wood, 2nd, 1934. [See under BZacAs For& memb. o/ BWdgrer /w. The beds to
which this name is applied comprise the Uinta fm. of U. S. Geol. Survey and other
writers—the "true Uinta" or DipZacodow. zone of II. F. Osborn and others.]

Nabesna limestone.
Carboniferous: Southeastern Alaska (Upper Tanana River region).

W. C. Mendenhall and F. C. Schrader, 1903 (U. S. G. S. P. P. 15, pp. 33-37).
Nabesna %#—Provisional name for series of Iss. occurring on upper Nabesna and
Chisana Rivers, whose exposures, so far as seen, are almost entirely restricted to
Wrangell Mtns. Is more or less freely associated with diabasic intrusives and
apparently also with older effusives. Is probably part of Nutzotin series of Brooks
farther E. In general the Is. is heavy bedded, much of it white and crystalline,
but darker gray or bluish layers, apparently dolomitic, are also present. No
fossils found in the Iss. on Nabesna and Chisana Rivers, but from fossils from
similar Iss. in pass btw. Jack Creek and head of Platinum Creek the Nabesna is
regarded as Perm.

Nacatoch sand. (In Navarro group in Texas.)
Upper Cretaceous: Southwestern Arkansas, northwestern Louisiana, and
northeastern Texas.

A. C. Veatch, 1905 (La. Geol. Surv. Bull. 1, pp. 84, 85, 87-88, and U. S. G. S. W. S. P.
114, pp. 180, 183). jVacatocb. (Was7tdnpton] stwttZ—Name taken from typical
exposures at Nacatoch Bluff, on Little Missouri River in Clark Co., Ark., and
includes the sandy beds btw. the Marlbrook below and the Arkadelphia above.
Called Washington Greensands by Hill, which name is preoccupied. Thickness
150 to 200 ft.

A. C. Veatch, 1906 (U. S. G. S. P. P. 46, pp. 26-27). AucaZocb. sand.—A series of
sandy beds overlying Marlbrook marl and underlying Arkadelphia clay. Outcrop
at Nacatoch Bluff, on Little Missouri River, Clark Co., Ark., measures 64 ft. in
thickness, and includes a minor amount of sandy Is. and calc. ss. In W. part of
region the sands are of rather light color. About Hope they are 100 to 160 ft.
thick in wells. Toward Arkadelphia the sand grows darker and thinner. In well
of Arkadelphia Ice & Fuel Co. it appears to extend from 100 to 160 ft., and is
therefore about 60 ft. thick. Nearly="Washington greensand" or "Washington or
High Bluff greensand" of Hill.

C. H. Dane, 1929 (Ark. Geol. Surv. Bull. 1). Nocatoc7t" sctwtZ as now interpreted is a
complex unit of cross-bedded yellowish and gray fine-grained unconsolidated quartz
sand, hard crystalline fossiliferous sandy Is., coarse, richly glauconitic sand, fine
argill. dark blue-black sand, and pure light-gray clay and marl, resting uncon. on
Saratoga chalk, also on the older Marlbrook marl restricted and the still older
Ozan fm. There is no doubt that most of the beds included by Hill in "Washington
or High Bluff greensand beds" as well as the underlying "Blue sands of High
Bluff and of Pate's Creek" were included by Veatch in upper part of his Marl-
brook fm. From point W. of Washington, Hempstead Co., Ark., E. to Dobyville,
Clark Co., the Nacatoch is divisible into three gradational lithologic units (descend-
ing) : (1) Unconsolidated gray fine-grained quartz sand which weathers yellowish
and reddish. (2) Dark-greenish sand containing 20 to 80 percent of coarse glau-
conite grains and weathering to lighter shades of green; generally fossiliferous
where strongly glauconitic; contains hard irregular concretionary beds cemented
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with calcite and subordinate beds of dark blue-gray argill. massive dne-grained
sand. Most extensive exposures in vicinity of Washington, where 30 ft. is shown.
(3) Bedded gray clay, sandy clay, and marl; dark clayey, very fine-grained sand
and harder irregular concretionary beds; contains lenses of calc, fossiliferous,
slightly glauconitic sand. Nacatoch BluZ£ exposes about 50 ft. of upper part of
fm. Thickness 150 to 400 ft. ; in vicinity of Arkadelphia not much over 150 ft.

The Navarro deposits of NE. Tex. are now called a yrowp, divided into (de-
scending) Kemp clay (restricted), Corsicana marl (restricted), Nacatoch
sand, and Neylandville marl. (See Univ. Tex. Bull. 3232, 1933, L. W.
Stephenson and W. S. Adkins, and U. S. G. S. geol. map. of Tex., 1937.)

Naches formation.
Eocene: Central Washington (Snoqualmie quadrangle).

G. 0. Smith and F. C. Calkins, 1906 (U. S. G. S. Snoqualmie folio, No. 139).
Nucbea fm.—Interbedded gray sss. and olive sh. with basalt lava Cows, chiedy in
upper part. A heavy Sow of in part contemp. Kachess rhyolite is interbedded
with it. Thickness of fm. 4,000£ft. Overlain uncon. by Roslyn fm. (Eocene),
also by Kachess rhyolite and by Keechelus volcanics. Uncon. overlies Peshastin
fm. (Carbf.?). Believed nearly contemp. with Swauk fm. (Eocene). Named for
Naches River, in whose basin it is most extensively developed. No known occur-
rence outside of Snoqualmie quad.

Nacimientan series.
See first 2 entries under Nuctmieirto yrowp.

Nacimiento group.
Eocene: Northwestern New Mexico.

C. R. Keyes, 1906 (Sei., n. s., vol. 23, p. 921; Am. Jour. Sei., 4th, vol. 21, pp. 298-
300). Nacinwentaw seWes.—Shales, 800 ft. thick, underlying Wasatchan series and
overlying Cret. Laramian series in N. Mex.

C. R. Keyes, 1907 (Iowa Acad. Sei. Proc., vol. 14, pp. 223-228). Nucintrentcn series
of N. Mex. is Eocene and includes Torrejon sands (300 ft.) above and Puerco
marls (500 ft.) below.

J. H. Gardner, 1910 (Jour. Geol., vol. 18, No. 8, p. 713). Nacimiento group (Cope's
original Puerco) includes Torrejon fm. and Puerco fm. as restricted.

J. B. Reeside, Jr., 1924. [See 1924 entry under Paerco fm.]

Named for town of Nacimiento (better known as Cuba), Sandoval Co.

Naco iimestone.

Permian and Pennsylvanian: Southeastern Arizona (Bisbee-Tombstone
region).

F. L. Ransome, 1904 (U. S. G. S. P. P. 21). Naco Is—ChieHy light-colored, regularly
stratified fossiliferous beds, consisting essentially of calcium carbonate; compact,
nearly aphanitic, breaking with splintery fracture; granular crinoidal beds not
uncommon. Beds range in thickness from a few inches to 10 ft., but are usually
thinner than those of Escabrosa Is. Chert not uncommon ; occurs in irregular
bunches and nodules. Rests conformably on Escabrosa Is. Is uncon. overlain by
Glance cgl., basal Cret. Composes Naco Hills, near W. edge of Bisbee quad.,
where it is at least 1,500 and probably 2,000 ft. thick. Original thickness, before
erosion, probably 3,000-1- ft.

Nacogdoches beds. (In Claiborne group.)
Eocene: Eastern Texas (Nacogdoches County).

E. T. Dumble, 1920 (Univ. Tex. Bull. 1869, pp. 57, 65, 67, 79-101, 255). Nacogdoches
beds.—Marine and palustrine transition beds btw. Cook's Mtn greensands and the
massive gypsiferous clays of Yegua fm. Regarded as distinct lithologic unit. Con-
sists of alternating sands and clays with a few layers of greensand; much cross-
bedding ; frequent alternation of sand, clay, sh., and gravel ; in places gypsiferous ;
sand is mottled in places but mainly reddish brown ; 35 ft. above base at Ortons Hill
is a layer of medium-coarse and for most part angular cgl. with boulders up to
6 in. diam. Thickness 25 to 601- ft. Rests uncon. on Cook's Mtn fm. Didcult
to separate from overlying Yegua fm., but top is placed where last marine fossil is
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found. The Nacogdoches beds are well exposed at Nacogdoches, also along streams
Sowing southward into Angelina River, in Nacogdoches Co., and in some of river
bluffs, also in lower reaches in tributaries on S. side of river.

B. C. Renick, 1928 (A. A. P. G. Bull, vol. 12, p. 531). Nacogdoches memb. of Cool:
M. fm.—Mostly brown sand, locally containing some glauconite and some beds
of brown clay; weathers red and tan gray. Thickness 275 to 375 ft. Underlies
Lufkin memb. of Cook Mtn fm. and overlies San Augustine memb. of Cook Mtn.

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 651). Dumble's name Nacogdoches
appears to be a synonym for Vaughan's older name Sparta as restricted by Spooner.
Since some doubt exists as to just what Dumbie intended to include in his "transition
beds," and since Nparta was in good usage in La., Miss Ellisor and Wendlandt and
Knebel have been justified in dropping Nacogdoches.

Naese sandstone member (of Lee formation).
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee.
G. H. Ashley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 31, 35, 86). Naese ss.

memb.—Massive cliff-making ss., probably 256 ft. thick, forming top memb. of Lee
fm. in Cumberland Gap coal field.

Named for Naese Cliff, on Cumberland River, Bell Co., Ky.

Nagle sand.
A subsurface sand lying at horizon of lower ss. bed of Connoquenessing
ss. memb. of Pottsville fm. in Willowwood held, Lawrence Co., SE. Ohio.

tNahant schist.

Lower Cambrian: Eastern Massachusetts (Nahant).

N. S. Shaler, 1889 (U. S. G. S. 9th Ann. Rept.,, pp. 577-578). West of Lynn, in
region called southwestern extremity of Boston Bay syncline, we have an exten-
sive series of more or less metamorphosed rocks, including Cambridge slates, Rox-
bury cgls., Nahant schists, and Braintree fossiliferous slates.

The rocks referred to above as "Nahant schists" are mapped by B. K. Emer-
son (U. S. G. S. Bull. 597, 1917) as part of Weymouth fm.

tNahant limestone.
Lower Cambrian: Eastern Massachusetts (Nahant).
J. H. Sears, 1891 (Essex Inst. Buil., vol. 22, p. 32). Nahant /ss.—Much metamor-
phosed into bands of light and dark iydite. Occur on 8. side of Nahant Head, at
the Shag Rocks, and extend about 300 yds. to just beyond Bennett's Head on N.
Contain OleneHws Lower Camb, fossiis.

Belong to Weymouth fm., and are of too small extent to map.

tNahant gabbro.
Early Paleozoic: Northeastern Massachusetts.

C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.), used Nahant gabbro.

B. K. Emerson, 1917 (U. S. G. 8. Bull. 597, pp. 181-182 and map). Gabbro at
Nabant was mapped as a distinct fm.

L. LaForge, 1932 (U. S. G. 8. Bull. 839), treated the isolated area of gabbro at
Nahant as a part of Salem gabbro diorite.

Naheola formation. (In Midway group.)
Eocene (lower) : Southern Alabama and eastern Mississippi.

E. A. Smith and L. C. Johnson, 1887 (U. S. G. 8. Bull. 43, pp. 57-60). Naheola and
Matthew's Landing series.—Mostly gray sandy clays alternating with cross-bedded
sands, with a bed (3 to 6 ft. thick) at base of section containing marine fossils
and consisting of glauconitic sands and dark-gray, nearly black sandy days.
Uncon. underlies Nanafalia series and overlies Black Bluff series [Sucarnoochee
clay]. Thickness, 130 to 150 ft. [In descriptions in rept cited and in subsequent
repts the basal marl bed, 3 to 6 ft. thick, is called Naheota mart, also Matthew's
Lauding marl]

In present usage the Naheola is top fm. of Midway group, and is underlain
by Sucarnoochee clay and overlain by Wilcox group. It is of marine
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origin. C. W. Cooke, 1933 (A. A. P. G. Bull,, vol. 17, No. 2, pp. 192-195),
restricted Nanafalia fm. to its upper two members, the lower memb.
(tCoal Bluff beds of early repts) having proved to be an eastern extension
of Ackerman fm., basal fm. of Wilcox group of Miss. The beds that
overlie the Naheola fm. are therefore now called Ac7cerm<m /m.

Named for exposures at Naheola, on Tombigbee River, in Choctaw Co., Ala.

tNaheola marl.
Eocene (lower) : Southwestern Alabama.

E. A. Smith, 1887 (U. S. G. S. Bull. 43, pp. 57-60).

For definition, see under IVakeoict /tn., of which this bed is basal memb. and
with which the name conflicts.

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

Naiad limestone.
Silurian (?) : Southwestern New Mexico (Silver City region).
C. [RJ Keyes, 1915 (Iowa Acad. Sei. Proc., vol. 22, pp. 257-259; Conspectus of geol.
fms. of N. Mex., pp. 3, 10). Naiad is.—Main ore-bearing fm. at Georgetown, Silver
City, and elsewhere in these districts. Thickness 250 ft. Overlies Cibola is., both
of which comprise Santa Ritan series. Assigned to Sii. [Derivation of name not
given.]
Naish limestone.
Pennsylvanian : Eastern Kansas.
R. C. Moore, 1932 (Kans. Geoi. Soc. 6th Ann. Fieid Conf. Guidebook, pp. 87, 97).
Naish is.—Basai memb. of Stanton Is. aiong Kansas River. Absent in SE. Nebr.

Underlies Linwood sh. memb. [Derivation of name not stated. On p. 46 Naish ss.,
at base of Stanton is., is described as consisting of 1.8 ft. of hard gray calc. ss.J

R. C. Moore and G. E. Condra also used this name in their Oct. 1932 revised
classification of Penn, of Kans, and Nebr., but there is no other record
of the name. R. C. Moore in his 1936 classification of Penn, rocks of Kans.
(Kans. Geol. Surv. Bull. 22) dropped this name, without explanation, and
defined Coptaw. CreeTc Zs. as basal memb. of Stanton Is., underlying Eudora
sh. memb. and overlying Vilas sh. The bed appears to be included in his
Captain Creek Is.

Nakimu limestone.
Pre-Cambrian : British Columbia.

R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook &, p. 137). Included in Beltian
system.

Nakimuan series.

A term employed by C. [R] Keyes to cover rocks of Cordilleran region
interpreted by him as having been formed during interval btw. the
Keweenawan and upper Huronian epochs. (See Iowa Acad. Sei. Proc.,
vol. 24, p. 56, 1917.)

Naknek formation.
Upper Jurassic: Southern Alaska.

J. E. Spurr, 1900 (U. S. G. S. 20th Ann. Rept.,, pt. 7, pp. 169-171, 179, 181).
Nahneh series.—Great thickness of granitic arkoses and egls., which generally
contain granite pebbles. Cut by later basaltic lava. Outcrops about haifway from
mouth of Naknek Lake to head of Savonoski. Westernmost rock of Naknek series
is an augite andesite that outcrops on Naknek Lake. Not certain this rock
represents a How contemp. with the sed. rocks of the series. Fossils indicate
Upper Jurassic.
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G. C. Martin, 1905 (U. S. G. S. Bull. 250, p. 44), in description of Enochkin Bay,
identified Naknek fm. (—Naknek series of Spurr) as consisting of 583 ft. of
dark sandy shales overiain by an aiternating series of andesite flows and beds
of aggl. 270 ft. thick, and as separated from the older Enochkin sh. by 290 ft.
of aggl. The beds originally defined as Nnockkin /w. were later divided into 2 ftns.
(Chinitna sh. above and Tuxedni ss. below), and Enochkin fm. was discarded.

In 1912 (U. S. G. S. Bull. 485, pp. 68+) G. C. Martin and F. J. Katz applied
the name C7tMt7c cyl. to the cgl. ("aggl." of Martin, 1905) overlying the
Chinitna sh. and underlying the Naknek fm. Later (G. C. Martin, U. S.
G. S. Bull. 776, 1926) Chisik cgl. was treated as basal memb. of Naknek
fm., and this is present definition of U. S. Geol. Survey.

tNampa beds.
A term loosely applied by S. F. Emmons (Boston Soc. Nat. Hist. Proc.,
vol. 24, pp. 432-433, 1890) to the deposits called Malto and Payette fms.
in U. S. G. S. Nampa folio, No. 103, 1904.

tNanafalia marl. (In Wilcox group.)
Eocene (lower) : Southwestern Alabama.
E. A. Smith, 1883 (Ala. Geol. Surv. Prog. Rept. 1881-82, pp. 256, 318-321).

Nanafalia mori.—Mari containing a large percentage of greensand, and characterized
by Grypkaea thyrsae; thickness 50 ft. Inciuded in lower part of Lagrange or

Lignitic.

Conflicts with Nanafalia fm., better-established name, of which it is a
memb.

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

Nanafalia formation. (In Wilcox group.)
Eocene (lower) : Southern Alabama.

E. A. Smith and L. C. Johnson, 1887 (U. S. G. 8. Bull. 43, pp. 51-57). NanafaMa
series.—The series of strata to which the Nanafalia marl has given the name,
broadly considered, is susceptible of threefold division upon basis of lithological
and paleontological characters: (1) 40 to 50 ft. of indurated gray clays and
sandy clays, in part glauconitic: (2) 75 to 80 ft. of yellow, reddish, and whitish
sands, alternating with green-sand beds, and highly fosslliferous, Grypltoea
tMrsae being characteristic fossil; near base a bed 20 ft. thick literacy packed
with these shells; (3) 70 to 80 ft. of sandy clays and sands, variously inter-
stratified, cross-bedded sands passing near base into greensands, which overlie the
Coal Bluff lignite, 4-7 ft. thick. Uncon. overlies Matthew's Landing and Naheola
series and uncon. underlies Bell's Landing series. [E. A. Smith had in 1886
(Ala. Geol. Surv. Bull. 1, p. 12) described these same rocks under heading
Nanafalia and Goa! Bin))' section, and he also used that term in Ms description in
Ala. Geol. Surv. Bull. 2, p. 48, 1892))

C. W. Cooke, 1933 (A. A. P. G. Bull, vol. 17, No. 2, pp. 192-195), restricted
Nanafalia fm. by removing its basal memb. (fCoal Bluff beds of early repts),
80+ ft. thick, which he stated is an E. extension of Ackerman fm. of Miss.
Basal fim. of Wilcox group in Ala. is therefore now called Ackerman fm.

See also 1932 entry under Naif Is.
Named lor exposures at Nanafalia Landing on Tombigbee River, in Marengo

Co.

Nanaimo group.
Upper Cretaceous: Southwestern British Columbia.

G. M. Dawson, 1886 (Canada Geol. Surv. Rept. 1886, p. 10B) and 1890 (Am. Jour.
8ci., 3d, vol. 39, pp. 181-183). [See under “Vancower (mlJ

C. H. Clapp, 1912 (Canadian Mg. Inst. Trans., voL 15, pp. 337-338). Nanaimo series,
Cret, B. C., includes Gabriola, Northumberland, DeCourcy, Protection, Newcastle,
Cranberry, Extension, East Wellington, Haslam, Departure Bay and Benson fims.
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Nanjemoy formation. (Of Pamunkey group.)
Eocene: Eastern Maryland and Virginia.

W. B. Clark and G. C. Martin, 1901 (Md. Geol. Surv. Eocene vol., p. 58). Nanjemoy
Tm.—Generally highly argill. greensand, particularly in lower part. Characterized
by well-marked fauna, representing a clearly defined paleontological stage. Top
fm. of Pamunkey group. Divided into Woodstock memb. or substage above and
Potapaco memb. or substage below. Uncon. underlies Chesapeake group and
overlies Aquia fm. Named for Nanjemoy Creek, Charles Co., Md.

Now classiflied by U. S. Geol. Survey as of Claiborne and Wilcox age.

Nannie Basin limestone.
Middle (?) Cambrian: Northwestern Montana.

C. F. Deiss, 1933 (Mont. Bur. Mines and Geol. Mem. 6, pp. 6, 36, and passim).
Nannie Boain 7s—At type loc. (where it forms the lower cliffs which are the
rim of physiographic feature known as Nannie Basin) consists of homogeneous
gray-white, very massive thick-bedded, rather fine-grained Is. with a few beds of
chocolate-gray Is. in upper part; in lower 28 ft. there is also drab-gray nodular
Is. with much buff clay in thin bands. The is. weathers dull gray, and clay in
lower part weathers buff. In nearly all other places Nannie Basin Is. is more
tan than gray and has much more bull clay than at type loc. Thickest (203 ft.) in
Nannie Basin; thinnest (111 ft.) on Wall Creek-Juliet Creek Ridge. Underlies
Dearborn Is. and overlies Damnation Is.

Nantahala slate.
Lower Cambrian: Western North Carolina, eastern Tennessee, and central
northern Georgia.

A. Keith, 1907 (U. S. G. S. Nantahala folio, No. 143, p. 4). NantaMa si.—In the
main black and gray banded slates and schists distinguished by mica, garnet,
staurolite, or ottrelite. Most of schists are near base of fm. and strongly resemble
the si. and schist beds in Great Smoky cgl. The slates and ottrelite schists are
as a rule somewhat darker than the other beds, the color being due to very minute
grains of iron oxide. The slates are banded light and dark gray and bluish gray
and cannot be distinguished, from the slates in other fms. In N. half of quad. si.
makes up nearly all of fm., but forms only the upper beds at S. Many ss. and
cgl. beds are intersfratified with the si. near its base and form a transition
into underlying Great Smoky cgl. Unimportant layers of graywacke or cgl. are
also found higher up in the si. Thickness 1,400 to 1,800 ft. Overlain by
Tusquitee qtzite.

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

Nantucket moraine.
Pleistocene: Southeastern Massachusetts (Nantucket Island, Marthas Vine-
yard) and southeastern Rhode Island (Block Island).

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zooi. Mem.,
vol. 52). Nantuc7cet morowe occurs on Nantucket and Block Islands and Marthas
Vineyard and No Mans Land. Is a corrugated moraine, submarginal, mainly
folded pre-Wisconsin beds, overlain by thin Wisconsin drift, and is not a true
moraine but a pseudomoraine of Nantucket outwash plain.

Nantucket substage.
The time during which the Nantucket moraine was deposited.

Nanushuk formation.
Upper Cretaceous : Northern Alaska.

F. C. Schrader, 1902 (Geol. Soc. Am. Bull,, vol. 13, p. 247). Nanushw& series.—
Mainly thin-bedded gray and brown ss., generally fine-grained and sometimes
friable ; slate-colored aren, and impure fossiliferous Is.; dark sh. or mud rock;
soft uncleaned slates; fine-grained gray qtzite; drab chert; and bituminous coal.
Upper Cret. fossils. Uncon. overlies Anaktoovuk series on N. and underiies
Tert.

Named for Nanushuk River.
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Naparima marl.
Miocene : Trinidad.

G. P. Wail and J. G. Sawkins, 1860 (Geol. of Trinidad, pp. 36-37).

fNaples shale.
fNaples group.
Upper Devonian: Western to central New York.

J. M. Clarke, 1885 (U. S. G. S. Bull. 16). Naples beds or Naples shales (Cashaqua
and Gardeau beds of previous repts, which are abandoned, because there seems
no paleontological evidence for their separation, and for which I have substituted
Naples beds, from town of Naples, Ontario Co., where the sections are very perfect
and where the beds have been carefully studied).—Author does not mean to
assume, in absence of complete evidence, applicability for this subdivision out-
side of dist, here discussed [Ontario Co.]. Underlies Portage [Nunda] sss. and
overlies Genesee beds. [The blocks on Clarke's map of Ontario Co., pubiished
in 1885 (N. Y. State Geol. Rept. for 1884) are (descending) High Point Chemung;
Lower Chemung (Portage) sss.; Naples ("Portage") shales; Transition shales;
Genesee shales with Styliola layer; Tully Is. * * *

J. M. Clarke, 1894 (N. Y. State Mus. 47th Ann. Rept., p. 750), correlated the
Naples of Naples section with Ithaca or middle Portage and lower Portage to
E. In 1897 (N. Y. State Geol. 15th Ann. Rept., pp. 33-62) Clarke described
the Naples faana, or "the fauna of the typical Portage series," as an exotic
fauna derived from the W. and having little relation to the contemp. Ithaca
or eastern fauna of the Portage ; and stated (p. 57) that the name Naples beds is
"a local name for the strata which carry the Thfnmescens fauna." The beds
consist of shales and dags. In 1902 (N. Y. State Mus. Bull. 52, pp. 420-421)
Clarke stated that Naples fauna occupies all the ground from meridian of
Cayuga Lake to shores of Lake Erie, and persists to W. much longer than to E.,
where it became replaced by the Ithaca and in part by the Chemung fauna.
In 1903 (N. Y. State Mus. Hdb. 19, pp. 23-24) Clarke divided Naples beds
into several units, the Middlesex black sh. being the basal one and the Wiscoy
sh. (or Westhill ss.) the topmost one, the overlying High Point ss. being said
to carry a Chemung fauna. In several subsequent repts the High Point ss. and
overlying Prattsburg sh. were excluded from the Chemung.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19), included in Naples aR beds btw.
base of Middlesex sh. and top of Wiscoy sh. (=Prattsburg ss.).

This name seems to have fallen into disuse until revived by G. H. Chad-
wick in 1935 (Geol. Soc. Am. Bull., vol. 46, No. 2, pp. 313-318, 352).
His classification is: Naples yroap, divided into Enfield or Attica memb.
above (which includes Hatch and Rhinestreet) and Ithaca or Sonyea
memb. below (which includes Cashaqua and Middlesex shales). See
also Chadwick, Am. Mid. Nat., vol. 16, No. 6, Nov. 1935, pp. 858, 862.
W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 369, 405), included
Naples fatwa in Portage prowp. The U. S. Geol. Survey has discon-
tinued the use of Naples.

Napoleon sandstone.
Mississippian: Michigan (Southern Peninsula).

W. H. Taylor, 1839 (Mich. Geol. Surv. Rept. State Geo], in re improvement of
State salt springs, Mich. Leg. H. R. Doc. 2). Napoleon ss. is source of brine.
A. Winchell, 1861 (Mich. Geol. Surv. Ist Bien. Rept. Prog., pp. 88, 90, 139).
Napoleon proap.—Consists of (descending) : (1) Shaly micaceous ss., 15 ft.; (2)
Napoleon as., highly saliferous in many places, 78 ft.; (3) shaly micaceous ss.,
15 ft.; (4) clay or sh.,, 10-64 ft. [In several places he speaks of No. 4 as "the
separating sh. lying between the Napoleon and Marshall groups." In some
places he seems to call the whole "group" the Napoleon as.] Thickness 173 ft.
"There is no reason, except its negative paieontological characters, for separating
the Napoleon group from the Marshall group." "If correctly separated from
Marshall group it has no distinct equivalent in surrounding States." Outcrops
at Napoleon, Jackson Co. Tentatively included in Carbf. Underlies Michigan
salt group and grades into underlying Marshall group, which contains Chemung

Dev. fossils.
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A. C. Lane, 1904 (Mich. Acad. Sei. 5th Ann. Rept., pp. 189-193). Upper Marshal
or Napoleon is 130 ft. thick, and underlies Lower Grand Rapids or Michigan,
and overlies Lower Marshall.

In some subsequent repts these beds were called "Upper Marshall," and
they are now commonly included in MursAuM as., as the Marshall
deposits are now designated.

Napoleon group.
See under Napofeow ss.

fNarcissa sandstone. (In Cherokee shale.)
Pennsylvanian: Northeastern Oklahoma (Ottawa County).

S. Weidman, 1932 (Okla. Geol. Surv. Buli. 56, p. 24). LftWe CaMn ss. memh.
(of Cherokee sh.), named by D. W. Ohern in unpublished ms., consists of 10 to
15 ft. of medium- to coarse-grained ss. grading into shaly beds. It lies 50+ ft.
above base of Cherokee sh. in Ottawa Co., and is weli exposed in vicinity of
Narcissa, Ottawa Co. Its approx, distribution is indicated on the geol. map, pl. 1,
under name Narcissa ss. No fossiis except plants. [The name Little CaMn ss.
was published in 1928, and "Narcissa ss." is therefore an unnecessary synonym.]

Nariva series.
Eocene: Trinidad.

G. P. Wall and J. G. Sawkins, 1860 (Geol. of Trinidad, pp. 35-36).

fNarragansett series.
A term that has been used in some repts to include same rocks as fNarra-

gansett Basin series.

fNarragansett Basin series.
Pennsylvanian and Permian (?) : Rhode Island.

G. R. Mansfield, 1906 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 49, Geol. ser..
vol. 8, No. 4, p. 99, etc.). Narragansett Basin series.—Arkoses, coarse and fine
egls., shales, and interbedded sss., some Is. Thickness 12,000 ft. In general ap-
pearance resemble the rocks of Boston and Norfolk Basins, but are more highly
fossiiiferous and of more pronounced red color. The Dighton cgl. is upper memb.

of series.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597), mapped the rocks of Narragansett
Basin as (descending) Dighton cgl. to N. and Purgatory cgi. to S.; Rhode Island
fm. ; Wamsutta fm. ; and Pondville cgl.

Narrows chert. (In Beekmantown limestone.)
Lower Ordovician: Southeastern West Virginia and southwestern Virginia.
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 641-643). Narrows chert—Doi. or dolomitic Is. carrying abundant quan-
tities of chert, which appears to be usually gray at top but black toward base.
Thickness 200 to 283 ft. Forms top memb. of Beekmantown is. Type loc. in

Giles Co., Va., on low spur of Wolf Creek Mtn, W. of Mill Creek, S. of Wolf Creek
and about 2.2 mi. SW. of Narrows. Also observed in Mercer and Monroe Counties,

W. Va.
fNash group.
Upper and Middle Ordovician: Tennessee.
J. M. Safford, 1869 (Geol. Tenn., pp. 151, 160, 260).
Abbreviated form of fNashville group.
Nash marble series.
Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains).

E. Blackwelder, 1926 (Geol. Soc. Am. Bull., vol. 37, pp. 620. 623, 636). Nash
tnarhie series.—Chiefly dense marble, massive to thin-bedded, white to pink or gray,
alternating with beds of jasper, chloritic phyllite, striped ferruginous metadolomite,
and thin biotltic schists. Some beds contain structures believed to be fossil algae.
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Lower part largely massive slaty gray metargillites. Thickness 2,400 ft. Under-
lies Anderson phyllite with probable conformity and overlies Sugarloaf metaqtzite,
but contact with latter not seen. Exposed on west branch of Nash Fork. As-
signed to early Algonkiau.

fNashaquitsa series.
Pleistocene: Southwestern Massachusetts (Marthas Vineyard).

N. S. Shaler, 1888 (U. S. G. S. 7th Ann. Rept., pp. 303-363), casually called the
deposits of Nashaquitsa the VasTaagaitsa semes, but mapped them as Weyquosque
series.

N. S. Shaler, 1898 (U. S. G. S. 18th Ann. Rept, pt. 2, pp. 536-539). Nas”aynitsa
semes.—Gray and reddish sands and clays in general character like those formed
during last glacial period, but on account of greater age they have been more
changed in texture. Of Plio. or post-Tert. age. No fossils. In part at least
laid down in salt water.

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool.
Mem., vol. 52). At Nashaquitsa Cliffs, on S. shore of Marthas Vineyard, the
Wisconsin drift, Manhasset, Jacob, Gardiners, Jameco, and Weyquosque fms. are
present and no Tert, has been recognized.

“Nashua marl.
Pliocene (lower) : Northeastern Florida.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p.
50, and pp. 128-133). jVas&wa war/.—Light-colored marine sand beds alternating
with shell marl. Although matrix is usually calc., it is always more or less sandy
and sometimes consists of nearly pure sand. Bears strong lithologic resemblance
to Caloosahatchee marl. Thickness 6 to 32 ft. Is thought to rest uncon. on Mio.
and is uncon. overlain by Pleist. sand. Occupies St. Johns Valley, where it under-
lies a broad terrace bordering the stream. It probably occurs beneath the plain
E. of St. Johns River.

C. W. Cooke and S. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept. and Geol. Soc.
Am. Bull, vol. 40, p. 92). "Nas&na" mar/ abandoned for Caloosahatchee marl,
which is so nearly of same age that two names are not needed.

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

tNashville group.

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

J. M. Safford, 1851 (Am. Jour. Sei., 2d, vol. 12, pp. 353, 356-357). Nas&viRe <yroap.—
Lower 60 to 80 ft. a well-characterized memb. of siliceous or sandy Is. ; remaining
260 ft., not affording grounds for positive division, has simply been divided equally
into Upper and Lower Nashville beds, consisting of thick-bedded blue and blackish-
blue Is., running up into thinner layers separated by seams and, rarely, beds of
sh., generally granular, often gritty and impure, and prone to disintegrate. Older
than Harpeth and Tenn. River group. Overlies Stones River group.

J. M. Safford, 1856 (Geol. reconn. Tenn.), called these beds NasMMe memb. of*
Centra/ /8. an(/ s”. %/rottp.

Includes (descending) Fernvale fm., Arnheim Is., Leipers Is., Catheys Is.,
Bigby Is., and Hermitage Is., which range in age from early Trenton
to late Richmond. Some repts have excluded Richmond at top. In Ga.
the Rockmart si. has been called "Nashville si."

Named for Nashville.
tNashville slate.
Ordovician: Northwestern Georgia.

J. W. Spencer, 1891 (Ga. Geol. Surv. 1lst Rept. Prog., p. 112). RastLuRte (or Roc&-
mart) at. [Described. See under RocAtnart st. Same as Rockmart si., which has
priority, and iVasAvlHe eondicts with other uses of that name.]

fNashvillean.
A time term proposed by A. W. Grabau in 1909. See explanation under

Tren
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fNasina series.
fNasina group.
Pre-Cambrian and Paleozoic : Eastern Alaska.

A. H. Brooks, 1900 (U. S. G. S. 20th Ann. Rept., pt. 7, pp. 465-467, 478, 483).
IVasbw series.—Largely clastic rocks, essentially quartz schists and white crystal-
line Is., with some slates and some intrusive sheets and dikes. Occurs only on
lower White River up to about mouth of Ladue Creek. Seems to correspond to
Birch Creek schist and Fortymile series of Spurr; but I could not differentiate.
It seems likely it includes Tanana schists. Assigned to pre-Sil. [Vasina is
Tanana native name for Wbite River.]

A. H. Brooks, 1911 (U. S. G. S. P. P. 70, p. 60). Vasina "series" (which preferably
should be Vasina pronp) includes Spurr's Birch Creek and may also include
Fortymile "series" |Paleozoic and pre-Chmb.].

According to J. B. Mertie, Jr., the Nasina series of Canadian geologists
is same as Birch Creek schist as now restricted to sed. rocks, and Vasina
series and Vasina yrowp are no longer useful terms for rocks in Alaska.

fNass formation.

Jurassic or Triassic: Northwestern British Columbia (Salmon River Valley
region).

R. G. McConnell, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 65), 1912 (Canada
Geol. Surv. Summ. Rept. 1911, pp. 53, 58), 1914 (Canada Geol. Surv. Mem. 32, p.
17) ; no age assignment. S. J. SchoBeld and G. Hanson, 1921 (Canada Geol
Surv. Summ. Rept. 1920, pt. A, p. 8), assigned these rocks to Jurassic, as did
Schofield, 1922 (Canada Geol. Surv. Mem. 132, p. 13). G. Hanson, 1921 (Canada
Geol. Surv. Mem. 159, p. 9), assigned them to Jurassic or Triassic. Late.Canadian

repts say the name should be dropped. (See Canada Geol. Surv. Summ. Rept. 1923,
pt. A, P. 34)

Nassau beds.
Lower Cambrian: Eastern New York (Rensselaer County) and western

Vermont (?).

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 69-70). A’assaw beds.—Divisions
A to E of [T. N.J Dale's series in Rensselaer Co. Consists of 150 to 800 ft. of
alternating reddish and greenish shales and qtzites, underlying Bomoseen grit—all
of Lower Camb. age. Named for exposures in Nassau, N. Y.

R. Ruedemann, 1929 (Geol. Soc. Am. Bull., vol. 40, No. 2, p. 414), placed Nassau beds
above Sehodack beds and both in Lower Camb., with Middle and Upper Camb,
absent.

R. Ruedemann, 1930 (N. Y. State Mus. Bull. 285). [See 1930 entry under Rcbodaclc
fm..]

Nass River argillite.
Age (?) : British Columbia.
W. V. Smitheringale, 1928 (Eeon. Geol., vol. 23, p. 193).

Nastapoka series.
Pre-Cambrian: Canada.

II. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, sec. 4, p. 197).

Natapoc formation.
Eocene: Central Washington (central part of Chelan County).

E. Houghland, 1932 (Northwest Sei., vol. 6, No. 2, p. 68). Vatapoc (nt. is here used
to designate the ss. series about 11 mi. N. of Leavenworth, Wash., and about 15
mi. E. of crest of Cascade Mtns. It is Tert., and uncon. overlies metamorphic rocks.
Mr. Parrott has shown this fm. as about 15,000 ft. thick. It has been folded into
at least 2 anticlines and 2 synclines with av. dip of 40°. The major fold is an
anticline btw. 7 and 8 mi. wide at base. From unmetamorphosed character of
beds and light shearing effects it is inferred this series was not subjected to
intensive stresses during the folding. In two places the underlying rock has been
exposedby erosion.
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E. Houghland, 1932 (Pan-Am. Geol., vol. 58, No. 4, pp. 263-270). Natapoc Mtn is
15+ mi. E. of crest of the Cascades, near Great Northern Railway, 10 mi. N. of
Leavenworth. It is composed almost wholly of broadly folded aren, strata of Eo.
age and of great thickness, resting upon a foundation of metamorphics and igneous
masses. The section consists of cgl., pebbly sss., some layers of sh., and an inter-
stratified basaltic plate and some felsites. Appears to correlate with the Eo.
fms. of Mount Stuart area, namely, Swauk fm., Teanaway basalt, Roslyn ss., and
Manastash fm.

Natchez formation.
Early Pleistocene : Mississippi.

T. C. Chamberlin, 1896 (Am. Geol, vol. 17, pp. 108—109). Natode# fm.—Alternating
stages of deposition and erosion of Pleist. stratified gravel, sand, and fine silt of
immediate valley of Mississippi River in vicinity of Natchez. The Natchez fm. and
associated deposits and stages of erosion are of special interest on account of
their probable relationship with Kansan, Aftonian, and Iowan stages of Glacial
period in upper and more northern part of Mississippi Basin.

T. C. Chamberlin and R. D. Salisbury, 1906 (Textbook geol., vol. 3, pp. 386—388).

fm.—At Natchez, Miss., a section of assorted material chiefly made up of
derivatives from Lafayette fm., upon which it rests uncon. Also contains crystal-
line pebbles and calc, clays assignable to wash from the glacial regions. Marked
interval btw. its deposition and that of overlying loess. Probably of either Aftonian
or sub-Aftonian age. Thickness 200+ ft.

E. N. Lowe, 1919 (Miss. Geol. Surv. Bull. 14) and 1925 (Miss. Geol. Surv. Bull. 20).

fm.—In river bluffs at Natchez is 75 to 80 ft. of reworked gravels and
sands which overlie Citronelle fm. and seem to be of early Pleist. age. The
materials are derived in part from older Plio. deposits and in part from glacial
drift from the north. Uncon. underlies the loess.

L. W. Stephenson, W. N. Logan, and G. A. Waring, 1928 (U. S. G. S. W. S. P. 576,
p. 61). As described by E. W. Shaw in an unpublished ms. the fm. is a
very early Pleist. stream deposit consisting of 150 to 175 ft. of gravels, sands, and
clays. Only good exposure known is at Natchez, where it lies considerably above
position of highest doods of present day and is well exposed in bluff. It appears
to be much older than the loess.

Natick granite.
A name mentioned in some early repts. (See W. O. Crosby, Boston Soc.
Nat. Hist. Occ. Papers No. 3, 1880.) The granite at Natick, Mass., was
mapped as Dedham granodiorite by B. K. Emerson in U. S. G. S. Bull.

597, 1917.

Natick arkose.
Carboniferous: Eastern Rhode Island (Kent County).
A. F. Foerste, 1899 (U. S. G. S. Mon. 33, pp. 253-256, 375-376, 383-385). NaticR
ariose.—Largely detrital quartz derived from decayed granite, and usually found
near those localities where the immediately underlying pre-Carbf. rocks consist

chiefly of granite. Exposed along steep hill face from Natick [Kent Co.], R. I,
for 2% mi. northward into Cranston. Underlies Kingstown series.

Is part of Wamsutta fm. as mapped by B. K. Emerson, U. S. G. S. Bull.
597, 1917.

National sandstone.
Pre-Cambrian (Keweenawan) : Northern Michigan (Ontonagon County).
S. II. Broughton, 1863 (Remarks on the mining interest and details of the geology
of Ontonagon County, pam. of 24 pp. with map, Phila., 1863; map and p. 21).
North of Minesota traps is a belt of ss. 50 ft. wide. It is well exposed in a creek
on the National Location and is known as National ss. [Is shown as overlying
Minesota traps and underlying Toltec traps.]

According to B. S. Butler (U. S. G. S. P. P. 144, 1929) this is probably
cgl. No. 12.



1466 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Nation River formation.
Carboniferous (Pennsylvanian?): Central eastern Alaska (Nation River

region).

A. H. Brooks and L. M. Prindle, 1908 (Geol. Soc. Am. Bull,, vol. 19, pp. 294, etc.).
NaHow River Int—Cgls., sss., and shales, 3,700+ ft. thick, containing piant frag-
ments. Assigned to Upper Carbf. Overlies (uncon.) Calico Biuff fm., and under-
lies (uncon.?) heavy iss. of Upper Carbf. age. Exposed on Yukon River at mouth
of Nation River.

The fossils of the Is. overlying Nation River fm. are now classified by
G. H. Girty as Perm., and the Nation River is now classified as Penn. (?).
Its max. thickness is now stated to be 6,000 ft. J. B. Mertie, Jr., 1983
(U. S. G. S. Bull. 836, p. 423), stated that he believed a group of inter-
mediate or transitional rocks, 1,000 to 2,000 ft. thick, exists btw. Nation
River fm. and Calico Bluff fm. in Tatonduk-Nation dist., but that this
remains to be proved. He classified Nation River fm. as Pettit. (?) and
Calico Bluff fm. as tipper Afiss.

Natural Bridge limestone.
W. W. Mather, 1843 (Geol. N. Y., vol. 1, pi. 45). [This geologic cross section (from
Monticeiio, Sullivan Co., to Croton River near Buiis Bridge, Westchester Co., N. Y.)
shows Natwral Bridpe is.]

“Natural Bridge limestone.

Middle and Upper Cambrian and Lower Ordovician: Central western
Virginia.

H. D. Campbell, 1905 (Am. Jour. Sei., 4th, vol. 20, pp. 445-447). Vafttral BrMpe is.—
Chiedy heavy-bedded gray and light-biue mag. Iss. with thin siliceous laminae con-
spicuous. Beds of white and pinkish doi. occur now and then. Calc. sss. from few
in. to 8 ft. thick are occasionally prominent. Black chert noduies more or less
abundant throughout, and heavy chert beds are usually very conspicuous near top.
Thickness 3,500+ ft. Beekmantown fossils found 300 to 400 ft. below top and
Camb, fossils lower down. Underlies Murat Is. and overlies Buena Vista sh.

Now divided into (descending) Beekmantown group, Conococlicague is.,
and Elbrook is.

Natural Corral member.
Lower Cretaceous (Comanche series) : Central Kansas.

W. H. Twenhofel, 1924 (Kans. Geol. Surv. Buli. 9, pp. 31-32). Natural Corral memb.—
The basal strata of Beividere fm., underiying Windom memb. Exposed at Natural
Corral, a box canyon about 5 mi. SW. of Marquette (NW% sec. 5, T. 18 8-, R. 5
W.), McPherson Co.

See also 1924 entry under 4/ettfor /m.

Naugatuck 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. 163). NaupatwcA ss.—Massive grayish-white medium-grained, 15 to
40 ft. thick. Lies 1 to 5 ft. below Hernshaw coal and overlies Dingess coal. Named
for Naugatuck, Mingo Co.

tNaugus Head series.
Age (?) . Eastern Massachusetts (Boston region).

W. 0. Crosby, 1877 (Geol. map of eastern Mass.), mapped as Nawpas Read series (D
the rocks of Naugus Head (on NW. shore of Marblehead) ; (2) the rocks of Salem,
Salem Neck, and S. shore of Beverly and some adjacent islands; and (3) the rocks
of Nahant. The rocks of Naugus Head and S. shore of Beverly and adjacent
islands are mapped by B. K. Emerson (U. S. G. S. Bull. 597, 1917) as Beverly
syenite; the rocks of Salem Neck as in part nephelite syenite and in part Satem
gabbrodiorite; and the rocks of Nahant as granite.
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W. O. Crosby, 1880 (Boston Soc. Nat. Hist. Occ. Papers, No. 3, with map). The
oldest of these crystalline series [of eastern Mass.] is smallest in extent. [
propose to designate it, provisionally, Nanins Head ser“es" in allusion to promontory
of this name on Marblehead shore, where the rocks of this series are best developed
and were first observed. Rocks are chiefly feldspar and pyroxene.

M. E. Wadsworth, 1883 (Boston Soc. Nat. Hist. Proc., vol. 21, pp. 288-294), dis-
cussed the "so-called Naugus Head series," but "did not assent to the views
which led to its establishment."

tNaushon series.

Pleistocene: Southeastern Massachusetts (Marthas Vineyard).

N. 8. Shaler, 1888 (U. S. G. S. 7th Ann. Rept., pp. 303-363 and map). Nansbon
series.—Yellowish and reddish stratified sands, containing occasional water-rounded
pebbles, occurring on island of Naushon [N. of Marthas Vineyard]. Also occurs
at several places on Marthas Vineyard. Not of strict glacial origin. Appears to
antedate ice sheet, though it may represent deposits of one of the interglacial
periods. Uncon. underlies till and kame deposits.

J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol. 52). Shaler
recognized beneath the surface moraine of Naushon Island a thick series of fine
sands to which he gave the name "Naushon series," comparing it with beds now
referred to the older Pleist. [probably Weyquosque fin.] of Marthas Vineyard.

Navajo sandstone. (In Glen Canyon group.)

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

H. E. Gregory, 1915 (Am. Jour. Sei., 4th, vol. 40, pp. 102, 112). Navayo ss., upper
memb. of La Plata group in Navajo Ind. Res., Ariz., consists of light-red massive
cross-bedded ss., 30+ ft. thick. Underlies McElmo fm.

H. E. Gregory, 1916 (U. S. G. S. W. S. P. 380). Navajo ss.—Red ss., massive
exceedingly cross-bedded; locally thin-bedded and greatly reduced in thickness.
Thickness 400 to 1,000 ft. Underlies McEImo fm. and overlies Todilto fm. Is
top fm. of La Plata group.

H. E. Gregory, 1917 (U. S. G. S. P. P. 93, pp. 57+). [Detailed description.] Is
widely displayed in Navajo country and is appropriately termed Navajo ss.
Nearly complete section is exposed in walls of Navajo Canyon and other canyons.

The beds that overlie Todilto Is. in NW. N. Mex. are now known to be
younger than true Navajo, and they, as well as Todilto Is., are now in-
cluded in Morrison fm., while the beds that separate Navajo ss. from
underlying Wingate ss. in Utah and Ariz. are now known as
fm. (See U. 8. G. S. P. P. 183, 1936, by A. A. Baker, C. H. Dane, and
J. B. Reeside, Jr.)

tNavajo shales.

Name applied by C. [R.] Keyes (Iowa Acad. Sei. Proc., vol. 22, p. 257, 1915,
and Conspectus of geol. fms. of N. Mex., pp. 2, 16, 1915) to 1,000' ft. of
sh. overlying Pictured Cliffs ss. and underlying Tert, in San Juan region,
N. Mex. Now divided into several named fms. of Upper Cret. age. (See
J. B. Reeside, Jr., U. S. G. S. P P. 134, 1924.)

Navarro group.

Upper Cretaceous (Gulf series) : Eastern Texas.

B. F. Shumard, 1862 (Boston Soc. Nat. Hist. Proc., vol. 8, p. 189). Navarro beds.—
Fossiliferous blue and gray aren, clays in Navarro Co., not hitherto recognized in
Tex. but believed to occupy strat, position above Austin Is.

R. T. Hill, 1887 (Am. Jour. Sei., 3d, vol. 33, p. 298). Navarro beds (Ezopg/ra ponde-
rosa mar%).—Marls, clays, and Iss. of varying hardness and in beds of limited
extent. Overlie Dallas Is. and underlie basal Tertiaries. [As thus defined in-
cluded Taylor marl.]

R. T. Hill, 1889 (Am. Jour. Sei., 3d, vol. 37, p. 290). Navarro bede—Calc, sands
overlying Hro-pi/ra ponderosa [Taylor] marls. Top fm. of Upper Cret. in Tex.

Adopted in well-established sense, for aren, glauconitic deposits overlying
nonglauconitic Taylor marl and underlying Eocene. (See also

151627°—38----- 15
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maW.) The Navarro deposits of NE. Tex. are now treated by U. S. Geol.
Survey as a group, divided into (descending) Kemp clay (restricted),
Corsicana sand (restricted), Nacatoch sand, and Neylandville marl. See
U. S. G. S. 1937 geol. map of Tex. and Univ. Tex. Bull. 3232, 1933. In
Medina River region Navarro group is now divided by L. W. Stephenson
into (descending) Escondido fm. and Corsicana marl. In Rio Grande
region it is now divided into (descending) Escondido fm. and Olmos fm.
Named for development in Navarro Co.

fNavasota beds.
Miocene and Pliocene: Eastern Texas.

W. Kennedy, 1893 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 9-15, 43-44). Aava-
sota heds.—Upper div., 75 ft. of blue and yellow, sometimes red clays, occasional
strata of gray calc, sands containing Cret. shells, and thin-bedded coarse-grained
soft calc. ss.; lower div., 350 ft. of gray and yellow calc. sss. interstratified with
coarse yellow sand containing worn Cret. shells and beds of tufaceous yellow sili-
ceous Is. Overlies Eo. beds corresponding to Fayette div. and underlies Quat.

Includes Lagarto clay and Oakville ss., according to U. S. G. S. P. P. 126,
1924.

Named for Navasota, Grimes Co.

Navesink marl. (In Monmouth group.)
Upper Cretaceous: New Jersey.

W. B. Clark, 1894 (N. J. Geol. Surv. Ann. Rept. 1893, pp. 336-337, and Jour. Geol,
vol. 2, pp. 161-177). Aace.-baA: fm.—Distinguishing feature is greensand. Lower
part frequently quite sandy. Upper part highly argill, and at top frequently
aren, and so oxidized that it is diCicult to separate from Redbank fm. Highly
fossiliferous. Thickness 40 to 60 ft. Is Lower Marl Bed of previous repts.
Overlies Matawan fm. conformably. Extensively developed throughout region of
Navesink Highlands, in vicinity of village of Navesink and along N. bank of
Navesink River. [As thus defined the Navesink fm. included, the beds separated,
in 1897, under the name JfoMKt Lawrel sands.]

W. B. Clark, R. M. Bagg, and G. B. Shattuck, 1897 (Geol. Soe. Am. Bull., vol. 8§,
pp. 315, 333-334). Navesink marls.-—Typically glauconitic sands, 12 to 50 ft.
thick, which admit of subdivision throughout much of Monmouth Co. Underlie
Redbank sands and overlie Mount Laurel sands. Is middle div. of Monmouth fm.

[group].

The Navesink and Mount Laurel are generally treated as distinct lithologic
units, but according to S. Weller and G. N. Knapp, 1907 (N. J. Geol.
Surv. vol. 4, pp. 25, 137, 154), they are in part contemp.

Navosaigame formation.
Age (?): Mexico.
E. O. Hovey, 1907 (Am. Mus. Nat. Hist. Bull, vol. 23, pp. 401-442).

Naylor ledge.
Lower Ordovician (Beekmantown) : Quebec (Philipsburg region).

E. O. Ulrich, 1931 (Geol. Soc. Am. Bull., vol. 42, pt. 1, p. 348). Aaylor ledye.—
So called by Dr. H. W. McGerrigle, who is mapping the area adjacent to town
of Philipsburg, Quebec. Upper Canadian [upper Beeckmantown] marine Is. in
upper part of Philipsburg series. Corresponds essentially to div. D of Brainerd
and Seely's section of "Calciferous" in Champlain Valley. Max. thickness 30 ft.
Is div. B5 of Logan. Contains Upper Canadian fossils in the matrix. Fills
caverns in Upper Ozarkian fins. [Derivation of name not stated.]

Naylor Ledge formation.
Name applied by II. W. McGerrigle (17th Rept. Vt. State Geol., pp. 182, 185,
1931) to summit bed (30 ft. thick) of B2 (Iss.) of Logan's section of
Philipsburg series of Quebec. McGerrigle mapped his Naylor Ledge
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fm. in small area in St. Albans quad., NW. Vt. (See 1931 entry under
PMipgbwy series.)

Nazareth cement rock.
Middle Ordovician: Eastern Pennsylvania (Lehigh Valley district).

E. T. Wherry, 1909 (Sei., n. s., vol. 30, p. 416). NawetA cement rocA (lower Tren-
ton), 0 to 500+ ft. thick. Underlies Martinsburg sh. and overlies Nisky fm.

Probably named for occurrence at or near Nazareth, Northampton Co.

Btw. 1910 and 1927 this name was used in several Pa. Geol. Survey and
other repts. In 1928 (letter dated March 26) B. L. Miller stated: (See

quotation under Coplay is.) Has also been called VacaretA is.

Nazlini shales.
Upper Triassic: Northeastern Arizona.

C. [R.] Keyes, 1922 (Pan-Am. Geol., vol. 38, pp. 250, 337). NagMni sMes is pro-
posed for median and main body of shales of Doloresian series in Apache Co.
[NE. Ariz.], and typically exposed on Nazlini Creek, S. of Chinle and NW. of
Fort Defiance. Thickness 450 ft. Underlies Ventana sss. [This name was later
(Pan-Am. Geol., 1924) applied by him in Utah and Colo. In his table for latter
State he spelled the name NoxKm.]

Neabsco Run diorite.
Pre-Cambrian (?): Northeastern Virginia.

J. T. Lonsdale, 1927 (Va. Geol. Snrv. Bull. 30). Neapsco A'aa diorite—Outcrops |
mi. NE. of Minnieville P. O. and 5 mi. NW. of Dumfries, along Neapsco Run.
Assigned to pre-Camb. or Camb. [Neabsco is spelling of the stream on Va. maps.]

Neahga shale.
Silurian (Niagaran) : Western New York (Niagara Gorge).

J. T. Sanford, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 194). The ter)m
NeuApa. sA. is proposed for the lower Clinton green sh. of Niagara Gorge. [AlL]

J. T. Sanford, 1935 (Jour. Geol.,, vol. 43, No. 2, pp. 169-183). [Under heading
NeuA™u fm. he stated:] At Niagara Gorge the lower Clinton green sh. is 6 ft.
thick ; thins to E. and is nearly or completely missing at Lockport, where about 3
in. of green sh. occur btw. underlying Thorold ss. and overlying Reynales Is.
Originally correlated by Hall with green sh. below Peatumerua G. at Rochester
(Maplewood sh.), to which it corresponds in strat, position. Fossils (listed)
seem more closely related to overlying fms. Btw. the Neahga and underlying
Thorold ss. is a bed of calcitic sandy rock, with possibly a small uneon. at its
base. The bed of green sh. may be of Furnaceville age, or may correspond, at
least approx., to Maplewood sh., but laid down in separate basin or embayment
or under different environment. The term "Neahga" (meaning Niagara River),
which can be used as a local name implying no correlation, is proposed to desig-
nate this fm. [On p. 169 he stated relationships of Neahga fm. not certainly
known except in Niagara Gorge. On p. 183 he stated the Neahga and Maplewood
occur at same strat, horizon and are of approx, same age.]

Neapsco Run diorite.
See Vect&"co

Nebo quartzite. (In Chilhowee group.)
Lower Cambrian: Eastern Tennessee and western North Carolina.

A. Keith, 1895 (U. S. G. S. Knoxville folio, No. 16, p. 3). Nebo ss.—Massive Une
white ss., containing only grains of fine white sand and small quartz pebbles.
Thickness 500 ft. Overlies Nichols sh. Underlies Murray sh.

Named for Mount Nebo Springs, on Mount Nebo, Blount Co., Tenn.
tNebo.
Ordovician (Lower) : Southern Oklahoma (Arbuckle and Wichita Moun-
tains).

c. E. Decker, 1930 (A. A. P. G. Bull, vol. 14, No. 12, p. 1495), published a mg.
chart that was prepared by E. O. Ulrich in 1928 and shown by him at Geol.
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Soc. Am. meeting in N. Y. in Dec. 1928, in which he divided the Simpson of
Okla, into (descending) Bromide, Criner, Tulip Creek, McLish, Falls, Nebo, and
Joins Ranch fms.

In 1930 (U. S. Nat. Mus. Proc., vol. 76, art. 21, p. 73) Ulrich published a list
of his subdivisions of the Simpson, in which he substituted 0% Cree%

for the preoccupied name 2Vebo.
Named for village in Murray Co.

-[Nebraska beds.
Miocene: Nebraska.

W. B. Scott, 1894 (Geol. Soc. Am. Bull., vol. 5, pp. 594-595). Nebraska or LoMp ForA>
proper.—Second or middle horizon of Loup Fork. Covers a vast area from Nebr.
to Mexico. Characterized by Cosoryz. Underlies Palo Duro horizon and is younger
than Deep River horizon of Loup Fork of Mont.

H. F. Osborn, 1909 (U. S. G. S. Bull. 361, pp. 65, 79), assigned these beds to upper
Mio. and to lower part of Ogallala fm., and stated (footnote p. 79) : Under mis-
apprehension of Scott's definition of "Nebraska," both Hatcher [Am. Phil. Soc.
Proc., vol. 41, p. 117, 1902] and Peterson [Carnegie Mus. Annals, vol. 2, p. 473,
1904] first applied this term to part of the lower Arikaree or lower Mio.

Named for State of Nebraska.

tNebraska conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.

A. C. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, p. 588, fig. 52).
Nebraska cyt. is same as Caledonia cgl. [which is same as Bohemia (No. 8)
cgl., top fm. of Bohemian Range group].

Probably named for occurrence in old Nebraska mine (which later became
the Caledonia mine), Ontonagon Co.

Nebraska City limestone.
Pennsylvanian: Southeastern Nebraska, northeastern Kansas, and north-

western Missouri.

G. L. Smith, 1919 (Iowa Acad. Sei. Proc. 1918, vol. 25, p. 526). Nebraska City
—Ledge of Is. and ss. that weather into irregular slabs with a rough
granular surface. Not named in Condra and Bengston's [1915] Nebr. rept. I
suggest name Nebraska City tedye for this double ledge. Upper 2 ft. is dark-
bluish Is. of fine texture along some layers and along other seams almost wholly
made up of very small and thin shell fragments, lying Sat; this is underlain
by 1 ft. of shaly silt; followed below by % ft. of dark-gray Is., in places brownish;
basal 2% ft. is aren, and calc, rock of fine texture and bluish color, consisting
of a siliceous, well-assorted silt or sand embedded in calc, material. Type
section is upper strata in brickyard sh. pit % mi. S. of Missouri River bridge
at Nebraska City, Nebr. This ledge is not a constant horizon. In passing S.
it grades into ss. and cannot be recognized a few mi. S. of State line in Mo.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 116). NebrasAxn City is.—
Dark bluish-gray massive, hard, somewhat sandy and pebbly, in large rectangular
blocks, weathering buff to brownish and slabby, 2 ft. 10 in. thick in bluff and clay
pits SE. of Nebraska City. Fossils. Top bed of Pony Creek sh., which is top unit
of McKissick Grove sh.

R. C. Moore and G. E. Condra, Oct. 1932 (Kans, and Nebr. revised classification
chart). NebrasAxr City memb. of McKissicA; Grove sb,, underlies Pony Creek
sh. and overlies Frenck sh. (redefined).

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 9-10), changed last
definition, as explained under Jim CreeA is.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), treated this Is. as basal memb. of

his Caneyville Is.
See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1986.
Nebraskan stage of glaciation, also Nebraskan drift (Pleistocene).

Ne&rasAcut drift is name applied to oldest Pleistocene drift of western or
Keewatin part of Laurentide ice sheet; Ne&rasAaM staye being applied
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to the time during which this drift was deposited. The drift was
named for its occurrence in Nebr., where, however, it is poorly exposed.
The name was originally proposed by B. Shimek (Geol. Soc. Am. Bull,
vol. 20, p. 408, 1909; Sei., n. s,, vol. 31, pp. 75-76, 1910). This drift has
also been called swh-AftottMMt (from fact it underlies the Aftonian
interglacial deposits) and pre-Kawsatt (from fact it is an older drift than
the Kansan). See also Jerseyan drift.

Necedah quartzite.
Pre-Cambrian  (Huronian?) : Central southern Wisconsin (Juneau
County).

R. D. Irving, 1877 (Geol. Wis. vol. 2, pp. 523-524). Necedah qMte.—A qtzite hill
at foot of which stands village of Necedah. The rock is giassy, translucent,
subgranular, grayish qtzite, much of it dark gray. Much more nearly allied to
qtzite of Rib and Mosinee Hills, Marathon Co., than to that of Baraboo ranges.

C. R. Van Hise and C. K. Leith, 1909 (U. S. G. 8 Bull. 360, p. 724). Age of
qtzite at Necedah is unknown, but its lithologic similarity is with the lower
Huronian.

Necessity shale member (of Graham formation).
Pennsylvanian: Central northern Texas.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 104, 113, 114). Necessity s7t. memh.
of Graham fm. replaces South Bend sh., which is preoccupied. [Derivation of
name not stated. On p. 113 he called it Necessity sh. awd ss.J

Nechacco series.
A local facies of Kootenai fm. See G. M. Dawson, 1878 (Canada Geol.
Surv. Rept. 1876-77, p. 72).

Necoxtla formation.
Cretaceous : Mexico.

J. deD. Villarello and E. Bose, 1902 (Mexico Inst. geol. Bol. 16, p. 16).

Neda formation (iron bearing).
Upper Ordovician (Richmond) : Southeastern Wisconsin (Dodge and Door
Counties) and northeastern Iowa.

T. E. Savage and C. 8. Ross, 1916 (Am. Jour. Sei., 4th, vol. 41, pp. 187-193). The
iron-ore bed in old ore pit near Neda, Wis., heretofore correlated with and
called Clinton iron ore, is here named Neda iron ore, because it is now known
to be much older than the Clinton of N. Y., Maquoketa (Richmond) fossils
having been found in it. It consists of a hard nonooiitic iron-ore band % to 1%
ft. thick, underlain by 25 to 32 ft. of horizontally and regularly stratified beds
of reddish-brown oolitic iron ore, with a thin band of iron-coated fragments of
shaly material and iron pebbles near bottom. It uncon. underlies Mayville is.
in ore pit near Neda, and also at Cascade Falls, near Green Bay, and at both
places it rests uncon. on Maquoketa sh. Occurs in severai [listed] isolated
patches or lenses in SE. Wis. It is "MayriHe ore hed" of Chamberlin, but he
applied Mayville more definitely to the Is. immediately overlying the ore.

F. T. Thwaites, 1923 (Jour. Geol., vol. 31, p. 536). "CMmtoa" or Neda fm.—
Oolitic hematite with subordinate red sh. layers and sh. pebbles. Greatest known
thickness 55 ft. (at Manitowoc, Wis.). Occurs only in local lenses. Outcrops
in Dodge and Door Counties.

E. O. Ulrich, 1924 (Wis. Acad. Sei. Trans., vol. 21). Neda fm., of eastern Wis.,
0 to 55 ft. thick, is of Richmond age. Uncon. underlies Mayville dol. Included in
Maquoketa group.

Needle Mountains group.
Pre-Cambrian: Southwestern Colorado.
W. Cross and E. Howe, 1905 (U. 8. G. 8. Needle Mtns folio, No. 131). During sur-

vey of this quad, it was found that the main Algonkian qtzites and slates were
like those of Uneompahgre section, but from structural complexities the portion
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represented was less, and, as in Uncompahgre Canyon, the upper and lower parts
were not seen. In Vallecito Canyon, however, at S. margin of quad., a heavy cgl.
was discovered and traced to E., where it was found in such relations with Uncom-
pahgre qtzites and slates as to appear unquestionably to be lower part of the
group. To this cgl. the name VuMecito cg%. is given, and to the group which in-
cludes it and the together with higher fms. that may hereafter be
recognized, the name VecdZe is applied. Total thickness of group un-
known. Vallecito cgl. is 2,000 or more ft. thick 2 mi. E. of this quad., and over-
lying Uncompahgre qtzites and slates are 5,000+ ft. thick in Grenadier Range.

For many years this group was classified as Algonkian, but the terms "Al-
gonkian system" and "Archean system" having been discarded by U. S.
Geol. Survey the group is now classified as pre-Cumbh.

Neeley lake beds.
Pliocene? (lower Pliocene?) : 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). VeeZey Z&Re
beds.—Flesh- to brown-colored sandy lacustrine deposits consisting largely of re-
worked tuffs. Thickness 100+ ft.; base not exposed. Older than Eagle Rock tuff
and younger than Pillar Falls mud how. Exposed in bluffs of Snake River in
vicinity of village of Neeley, 5 mi. SW. of American Falls.

Neelytown limestone.
Upper Cambrian: Eastern New York (Orange County).

W. Horton, 1839 (N. Y. Geol. Surv. 3d Rept., p. 148), mentioned a Is. associated with
argillite in Orange Co., which "is called the Zs. in the neighborhood where
it lies."

W. W. Mather, 1843 (Geol. N. Y., vol. 1, p. 367). AeeZeptoww Za. is a synonym of
Black River Is.

H. Ries, 1897 (N. Y. State Mus. 15th Ann. Rept., vol. 1, pp. 442-443). In woods S.
of Neely station is a small area of light-blue granular Is. which is sometimes brec-
ciated in its upper layers. The Is. first crops out in the cross road a few hundred
ft. E. of Neelytown station. A short distance to S., on W. side of road in a held,
is a small Is. quarry. The rock is massive and irregularly bedded, with brecciated
structure and very indistinct traces of fossils in its upper layers. Chert nodules
are very abundant. [Mentions some other outcrops. This Is. is mapped as hZtte

7s]

J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 12). The Cambric or AeeZg/toMm Zas.
of Orange Co., which constitute a part of Kittatinny Is. series of N. J., are deeper-
water deposits of similar character [to Greenfield Is. which overlies Potsdam ss. in
Saratoga Co. The chart of Hdb. 19 shows Neelytown Is. as older than Schaghticoke
sh.]

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 31). YeeZg/toww Zs. (1339 Uor-
ton).—This is a small outlying area surrounded by "Hudson River" shales near
Neelytown, in central Orange Co. In lithologic features it resembles upper part of
the Cambric Iss. farther S. and is therefore provisionally considered as of same age.
In early repts this Is. was doubtfully referred to Hudson River group.

fNefsy shale member (of Graneros shale).

Upper Cretaceous: Northeastern Wyoming.

A. J. Collier, 1922 (U. S. G. S. Bull. 736, tubie opp. p. 76, p. 82, etc.), Nefsy sit.
memb. of Graneros sii.—Soft dark sh. interbedded with lenses of sandy sh. Thick-
ness 25 to 50 ft. Overlies Newcastle ss. memb. of Graneros and underlies Mowry
sh. memb. of Graneros. Named for fact that large part of Nefsy townsite at
Osage is underlain by this sh.

This soft sh. is now included in base of Mowry sh. memb., into which it
grades, and Nefsy has been abandoned. (See W. W. Rubey, U. S. G. S. P.
P. 165, 1930, p. 4.)
Negaunee iron-formation.
Pre-Cambrian (middle Huronian) : Michigan (Upper Peninsula).

M. E. Wadsworth, 1893 (Mich. Geol. Surv. Rept. 1891 and 1892, pp. 65-66). lic-
yannee fm.—Schist, qtzite, and graywacke. Overlies Holyoke fm., apparently uncon.,
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in Marquette dist. Is highest fm. of Azoic or Archean system of Mich. [As thus
defined it apparently includes Negaunee fm. and overlying upper Huronian.J

C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. S. 15th Ann. Rept., pp. 561 +).
VegraMMee fwt—The Lower Marquette iron-bearing fm. Consists of sideritic slates,
grunerite-magnetite schists, ferruginous slates and cherts, and jaspilite. Thickness
1,500 ft. Rests conformably on Siamo si. or Ajibik qtzite and uncon. underlies
Goodrich qtzite. [This is present commonly accepted definition of Negaunee, al-
though R. C. Allen (Am. Inst. Min. and Met. Engrs. Bull. 153, pp. 2579-2594,
1919) correlated Negaunee fm. with lower part of Michigamme si., Vulcan fm. and
Ironwood fm., and assigned all to middle Huronian.J

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), adopted the name

J. L. Adler, 1935 (Jour. Geol., vol. 43, No. 2, pp. 113—132), divided Negaunee fm. of
part of Marquette Co. into (descending) Jasper Knob zone, Corning Creek zone,
North Lake zone, and Makasin Hill zone.

Named for exposures at and S. of Negaunee, Marquette Co.

Negli Creek limestone. (In Chester group.)
Mississippian : Southern Indiana and central western Kentucky.

W. N. Logan, 1924 (Ind. Dept. Cons. Pub. 42, pp. 11, 125. Taken from unpublished
rept on Perry Co. Ind., by C. A. Malott). VegZZ CreeZc Zs, top subdivision of
Chester group, overlies Mount Pleasant shales and sss.  Thickness 20 ft. in well log
in Knox Co.

C. A. Malott, 1925 (Ind. Acad. Sei. Proc., vol. 34, pp. 112-132). AeyZi Is.—
Uppermost fm. of upper Chester of Ind. Consists of Is., usually quite massive, but
on weathered faces bedding is well brought out, the beds being from a few in. to a
few ft. thick. Ranges in color from rusty yellow to white or dove color. Very
fossiliferous. Thickness 2 to 20 ft. Lies at or near base of Mansfield ss. and 15 to
53 ft. above Mount Pleasant ss. Named for excellent exposures along Negli Creek, a
tributary of Little Deer Creek, 4 or 5 mi. E. of Tell City, Perry Co., Ind. At Buf-
falo Wallow, Ky., 1% mi. W. of Cloverport, Breckinridge Co., it is separated from
Mansfield ss. by 5 ft. of upper Chester sh. and from underlying Mount Pleasant ss.
by 53 ft. of sh.

Negra clay.

C. [R.J Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 52, 61, 80). Vepru cZcg/s is name
locally used in Death Valley region for upper borax silts exposed in fine section in
E. wall of Furnace Canyon, beneath Mesa Negra [E. of Death Valley, in Inyo
Co., Calif.]. [On p. 61 Keyes says these clays are known as Jfesa Wearer beds, and
that they are tentatively considered as Miocene.]

Nehant limestone.
Misprint (on p. 284 of U. S. G. S. Bull. 191) for 2Va“ct%f

Nehawka limestone.
Pennsylvanian: Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sei. Pub., vol. 9, No. 2, pp. 6,
33). WeTMue&a Zs—Hard gray bedded Is. forming base of Andrew (Lawrence) sh.
in Weeping Water section, Nebr. Exposed in bed of North Branch of the
Weeping Water 2 mi. N. of Nehawka. Best shown in sec. 6, T. 10 N.,, R. 13 E.
Largest exposures show thickness of 4 ft. 6 in. (under wagon bridge just N. of
center of sec. 6, T. 10 N., R. 13 E.), but correlated neighboring exposures indicate
total thickness of 10 ft. or more.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 34). Is. is Iatan
Is. memb., and latter name is now used.

Neihart quartzite.
Pre-Cambrian (Belt series) : Central western (Philipsburg region) and
central southern (Little Belt Mountains) Montana.

C. D. Walcott, 1899 (Geol. Soc. Am. Bull, vol. 10, pp. 199-215). Wetburt gtaite
tmd ss.—Coarse reddish sss., with interbedded dark-greenish layers of fine-grained
ss. and sh., 300 ft.; underlain by 400 ft. of pinkish-gray massive, sometimes
cross-bedded qtzite, in some parts a compact hard ss. Basal fm. of Belt series.
Underlies Chamberlain shales. Named by W. H. Weed, for its occurrence on
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Neihart Mtn, where the qtzites and sss. are in contact with the gneiss. Thickness
measured by Weed TOO ft. [The compiler has been unable to dnd any Neihart
Mtn, and assumes that Walcott referred to mtn slightly NE. of Neihart, which is
called Long Mtn on Little Belt Mtns topog. map, as in Little Belt Mtns folio
(No. 56) Neihart qtzite is mapped over S. part of Long Mtn and over large area
to S. and E. of village of Neihart.]

Neihart porphyry.
Cretaceous (?) : Central Montana (Little Belt Mountains).
W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns folio, No. 56). Neihart porphyry.—
Rhyolite porphyry, pale yellowish or earthy-coiored. Intrudes Archean rocks. Is
probably Cret. Occurs on divide above Neihart and on slopes drained by Snow

and Mackey Creeks.
P. A. Schafer, 1935 (Mont. Bur. Mines and Geoi. Mem. 13). Snow Oreeh (Neihart)
rhyoMte or ynarts porphyry is the rock called Neihart porphyry by Weed. It is

probably early Tert.

fNelagoney sandstone.

Pennsylvanian: Central northern Oklahoma.

L. C. Snider, 1911 (Okla. Geol. Surv. Bull. 7, p. 221). Neiapony s.s., 40 ft. thick,
underlies Elgin ss. in Pawhuska quad., and is separated from underlying Bigheart
ss. by 85 ft. of sandy and clay shales. Included in upper part of Sapulpa group,
in beds approx.=Buxton ftn. of Kans.

Upper part only of unit for which name Nelagoney fm. was later adopted,
and is approx.=Wynona ss. memb.
Named for Nelagoney, Osage Co.

Nelagoney formation.
Pennsylvanian : Central northern and northeastern Oklahoma.

C. N. Gould, 1925 (Okia. Geol. Surv. Bull. 35, p. 75). Nelayoaey fm.—Named by
D. W. Ohern, in unpublished ms. Consists of shales and sandy shales interstratified
with sss. and with Is. lentil, 20 ft. thick, near middle. Thickness averages 500
to 600 ft. in Osage Co. Basal bed is Bigheart ss. memb. Underlies Elgin ss.
and overlies Ochelata fm. Type loc., Nelagoney, Osage Co.

Nelchina limestone.

Lower Cretaceous: Central southern Alaska (Matanuska district, Cook
Inlet region).

G. C. Martin, 1926 (U. S. G. S. Buli. 776, pp. 313-315, table opp. p. 474). Netchiwa
Is—Massive dark-colored fine-grained unaltered Is. separated by thin laminae of
gray sh.; some beds so highly siliceous they probably should be called calc ss.
Thickness 100 to 300 or 400 ft. Occurs in several isolated areas, mostly small,
on hilltops at headwaters of Nelchina River and of Billy Creek. Overlies, with
apparent conformity, Lower Cret. tuff and cgl.; at some places is uncon. overlain
by Tert. cgi. The Upper Cret. strata that crop out on Billy Creek were not
observed in contact with the is. Almost unfossiliferous, but assigned to Lower
Cret.

Nellie gas sand.
A subsurface sand, of Penn, age, in Stephens Co., Okla., lying at a depth

of 1,840 ft. in Nellie pool.

Nellie Bly formation.
Pennsylvanian : Northeastern, central northern, and central Oklahoma.

C. N. Gould, 1925 (Okla. Geol. Surv. Bull. 35, p. 74). NelMe Bly fm—Named by
D. W. Ohern in unpublished ms. Alternating shales and hard gray sss., the lattet
ranging in thickness from a few in. to several ft., from 15 ft. on Kans, line to
200 ft. in SE. Osage Co. Is middle fm. of Drum group. Rests on Hogshooter Is-
and underlies Dewey Is. Named for Nellie Bly Creek, southern Washington Co-
Enters Okla, in NW. Nowata Co., and extends SW. across Nowata, Washington*
SE. Osage, and Creek Counties as far as northern Okfuskee, where it merges wi
Francis fm. [Later repts give thickness up to 400+ ft.]

Dram yrowp is no longer used to inelude these rocks.
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NeHie Juan granite.
Mesozoic (?) : Southeastern Alaska (Prince William Sound region).

U. S. Grant and D. F. Higgins, 1910 (U. S. G. S. Buli. 443, pp. 37, 46). WelWe

yranite.—Typical biotite granite, chiefly light pink; the porphyritic facies is

light gray. Occurs in W. part of Prince William Sound, on S. shore of Port Nellie
Juan. Cuts Valdez group.

Nelson granodiorite.
Jurassic: British Columbia.

C. W. Drysdale, 1915 (Canada Geol. Sury. Mem. 56, p. 48).

Nelson limestone.
Ordovician : Manitoba.

A. F. Foerste and T. E. Savage, 1927 (Denison Univ. Bull. Sei. Lab. Jour., vol. 22,
PP. 4, 8).

Nelson Hill facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons. Div. Geol. Pub. 98,
pp. 77, 145, etc., 1931) to lithologic development of his Locust Point fm.
in a part of southern Ind.

Nelson Mountain quartz latite. (In Potosi volcanic series.)
Miocene: Southwestern Colorado (Creede district).

W. II. Emmons and E. S. Larsen, 1923 (U. S. G. S. Bull. 718). The upper Sow, 0 to
350 ft. thick, of Piedra group (in Potosi volcanic series) in Creede dist. Is a
quartz latite of uniform character. Named for fact it is cap rock on Nelson Mtn,
where it is less than 200 ft. thick. Younger than Rat Creek quartz iatite.

Nelson River limestone.
Ordovician : Canada.
T. E. Savage and F. M. Van Tuyl, 1919 (Geol. Soe. Am. Bull, vol. 30, pp. 342,
44).

Nemaha formation.']
Nemaha member. Win Wabaunsee group.)

Nemaha subgroup. |
Pennsylvanian : Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sei. Pub., vol. 9, No. 2, pp.
8, 14, 26). VewralKr fm.—A fm. of Iss. and shales, 110 to 130 ft. thick, underlying
McKissick Grove shales and overlying City Bluffs (Scranton) shales. Includes
(descending) Tarkio Is., Preston Is., Fargo Is., Burlingame Is., and Rulo Is. members
and the separating shales. Best developed in Big Nemaha Valley, with exposures
btw. Tecumseh and Humboldt and btw. Union and Nebraska City, N. of Rulo,

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 62, 71). The so-cuHed
V'emalM memb. or fm. is reduced by excluding at base the Rulo Is. and overlying
Silver Lake sh., which some geologists would assign to Scranton sh. The
"Preston" Is. is the Emporia; the "Fargo" Is. is the Wakarusa, both of which
have priority. Nemaha fm. is dropped provisionally, to be revived if it is decided
by State and Federal Geol. Surveys that Wabaunsee beds represent 2 fms., and bdy
of lower one is placed at Rulo Is. or at Silver Lake coal.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. & pp. 4, 10). Wemelw sMbyroMp
is adopted to include Tarkio Is. fm. at top, down to base of Burlingame Is. fm.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 215). In Nebr. Geol. Surv. Bull. 5,
1932, table C, p. 18, by G. E. Condra, R. C. Moore, and C. O. Dunbar, strata from
base of Burlingame Is. to top of Tarkio are called "IVernubo* is." Moore was not
consulted on this usage and has never adopted it. [Nemaha is discarded by
Kans. Surv., being preceded by dagger in this 1936 Bull.]

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.
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Nemenjish series.
Pre-Cambrian : Quebec.

H. C. Cooke, 1919 (Jour. Geol., vol. 27, pp. 75, 188, 374).

Nemire sand.
A. subsurface sand, of Penn, age, in northern Okla., lying lower than Red
Fork sand and higher than Glenn sand.

Nemo series.
Pre-Cambrian: Southwestern South Dakota (northern Black Hills).

J. J. Runner, 1926 (Chicago Univ. Abstracts of Theses, Sei. ser., vol. 2, pp. 229-
234). Nemo series.—Pink to gray qtzites, quartz and graywacke schists, and iron
fms. occupying interior of oval-shaped area of about 5 sq. mi. extent t<i W.
of village of Nemo [Lawrence Co.]. The iron fms. consist of beds containing
alternating bands of crystalline quartz with specular hematite and magnetite, and
grade into qtzite above, below, and laterally. Believed to be uncon. with overlying
series of thick egls. alternating with qtzite and quartz schist, siliceous is. and si.,
with iron fms. near base.

In 1984 (Am. Jour. Sei., 5th, vol. 28, p. 355) Runner called the rocks Nemo
system; divided them into qtzites (above) and some iron fm. (below) ;
and stated that they uncon. underlie Estes system.

Nenana gravel.

Tertiary (Eocene or later) : Central Alaska (Nenana River region).

S. R. Capps, 1912 (U. S. G. S. Bull. 501, pp. 30-34). Ne-mama prorei.—Widespread
series of elevated gravels which cover a large area in foothill belt of Bonniheld
region. Named for exposures on Nenana River near mouths of Lignite and Healy
Creeks. Greatest known thickness 1,760 ft., on lower Healy Creek. No deter-
minable fossils. Underiain by Eo. coal-bearing series, probably uncon. ; overlain by
glacial deposits of probabie Pleist. age. May be Mio.

Nenzel rhyolite breccia.

Triassic (Middle?) : Northwestern Nevada (Rochester district).

A. Knopf, 1924 (U. S. G. S. Buil. 762). Nenzel rAyoHfe breccia.—Explosive out-
bursts of (descending) : (1) Massive breccia, no trace of bedding, fragmental
origin obvious, especialiy in basal part, 325 ft.; (2) stratified tuff and breccia, in
bed 3 inches to 3 ft. thick, 25 ft.; (3) cgl. breccia or subanguiar cgi., 0 to 10 ft. ;
(4) weil-stratified breccias carrying abundance of euhedral quartz crystals, 50 ft.
Total thickness 30 to 600 ft. Lies 0 to 70+ ft. below Weaver rhyolite. Forms
summit of Nenzel Hili. Is of Triassic (Middle? Tr.) age.

Neocene.
A term that had considerable usage in early geol. repts to cover the Plio.
and Mio. series, but is now used in repts of U. S. Geol. Survey in a
quotational sense from early repts.

Neodesha sandstone.

Pennsylvanian: Southeastern Kansas.

Robt. Hay, 1887 (Kans. Acad. Sei. Trans., vol. 10, p. 7 and cross section). Neo<iesba
ss.—Ss., 30 to 40 ft. thick, exposed at Neodesha. Separated from overlying Dun
is. by 80 to 100 ft. of sh.

There is no other record of this name. It appears to apply to the whole
or part of Chanute sh.

Named for Neodesha, Wilson Co.

Neogene.
A term employed by European geologists to include the Miocene and
Pliocene series of American geologists. (See also ZAoyette and Pcdeo-
yewe. )
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Neosho shale member (of Garrison shale).
Permian: Eastern Kansas, southeastern Nebraska, and northern Okla-
homa (?).
C. S. Prosser, 1895 (Jour. Geol., vol. 3, pp. 764-771, 799-800). NeosAo /mt—

Gray lIss. alternating with varicolored shales. Thickness 130 ft. Underiies Strong
dint [Wreford Is.] and overlies Cottonwood shales [Florena sh.J.

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

For the many units into which this sh. has been divided in recent years,
see Kans.-Nebr. Perm, chart compiled by M. G. Wilmarth, 1936. The
name appears to have recently been discarded by Kans. Geol. Survey.

Neosho limestone.

Pennsylvanian: Central eastern Kansas (Lyon County).

A. J. Smith, 1903 (Kans. Acad. Sei. Trans., vol. 18, p. 99). Neoslto la—Ls., 30 to
40 ft. thick, in Lyon Co., characterized by rough weathering, many cavities Oiled
with calcite crystals, a conglomeratic appearance, and clusters of FnsnMna cyMn-
driea. Separated from overiying Burlingame Is. by 54 ft. of sh. containing a
thin Is. and some ss. Underlain by 40 ft. of sh.

Appears to be same as Topeka Is.

Named for Neosho Rapids, Lyon Co.

Neozoic.
A term employed by some European geologists to include Tertiary system
of American geologists.

Nepigon group.
Same as Nipigon.

tNeponset conglomerate.
Carboniferous or Devonian: Eastern Massachusetts.

W. W. Dodge, 1882 (Boston Soc. Nat. Hist. Proc., vol. 21, pp. 210-213), applied
Neponset ept. to cgl. mapped as Roxbury cgl. by B. K. Emerson in U. S. G. 8.
Buil. 597, 1917.

fNerinaea hags (also fNerinea dags).
A paleontologie name applied by R. T. Hill (Biol. Soc. Wash. Proc., vol. §,
pp. 10-15, 1893) to Iss. and marls locally forming top bed of Glen Rose
Is. of Tex.

Nerola.
See Veroty.

Neroly formation. (In San Pablo group.)
Miocene (upper) : Central western California (Mount Diablo region).

B. L. Clark and A. 0. Woodford, 1927 (Univ. Calif. Pub., Dept. Geol. Sei. Bull,
vol. 17, p. 69). Uncon. on San Lorenzo deposits is San Pablo group, divided into
two fms., the Cierbo and the Nero(u. Uncon. on the San Pablo is a series of tufts
and sss.; the tufts have generally been referred to Pinole tuft, the sss. to
Orinda fm.

B. L. Clark, 1930 (Geol. Soc. Am. Bull., vol. 41, pp. 764-767, 774, pls. 15, 20).
Neroly or Astrodapsis inmidns gone—Ss. cgl., sh., 4,000 ft. thick W. and S.
of Mount Diablo ; 250 ft. thick N. of Mount Diablo. On S. side of Mount Diablo
it uncon. underlies 1,000 ft. of sss. and egls., mostly marine, correlated by
writer with Jacalitos fm., and it overlies Cierbo fm. Is of upper Mio. age, and
included in San Pablo group. [This is present approved definition of U. S.
Geol. Survey.]
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Neruokpuk schist.
Paleozoic or older: Northern Alaska (Canning River region).

E. D. LeSngwell, 1919 (U. S. G. S. P. P. 109, pp. 103-105, map). Nerwo”al:
scMst.—Chiedy qtzite schist. Oldest exposed fm. Both upper and lower con-
tacts believed to be fault contacts. Metamorphism so great that it is unques-
tionably pre-Carbf. Typically developed on 3 sides of Lake Peters, also near forks
of Canning River. is Eskimo name for Lakes Peters and Schrader.

Nesien coai-bearing member (of Price River formation).
Upper Cretaceous: Central eastern Utah (Book CIliffs).

D. J. Fisher, 1936 (U. S. G. S. Bull. 852). Series of relatively light-colored alter-
nating sss. and shales, in about equal proportions. A rather heterogeneous
unit of brackish-and-fresh-water origin. Thickness 250 to 410 ft. Underlies
Farrer non-coal-bearing memb. and overlies Sego. ss. memb. of Price River fm.
Includes Chesterheld coal zone, Bluecastle ss. bed, Sulphur Canyon ss. bed,
Thompsons Canyon ss. bed, and Ballard and Palisade coal zones. Named for
Nesien Canyon, in which town of Sego is located.

Nespelem silt.
Pleistocene: Northeastern Washington (Colville Indian Reservation).

J. T. Pardee, 1918 (U. S. G. S. Bull. 677). Nespelem silt.—Largely very light-
colored silt but includes smail amount of gravel. Unconsolidated lake and stream
deposits of glacial origin, deposited on terraces that tine Coiumbia River Valley
and the correlated dats that all the mouths of tributaries at elevations btw. 1,700
and 1,800 ft., including the well-developed hat below Nespelem village. Max.
thickness, equiv. to vertical distance btw. Columbia River and the Nespelem dat,
is about 750 ft. Thickness gradually lessens upstream to 500 or 600 ft. near
N. bdy of Colville Indian Res. Near mouth of Nespelem River this siit overlies
glacial drift of earlier epoch, and along Columbia River above mouth of the
Spokane it is deposited on the latest drift. With little doubt it is—White Silt
fm. of Dawson in southern B. C.

Nester ground moraine.
Pleistocene (Wisconsin stage) : Southeastern Michigan.

W. A. Ver Wiebe, 1927 (Papers Mich. Acad. Sei., Arts, and Lett., vol. 7, p. 164).
Lies in SE. part of Nester Twp. (T. 21 N-, R. 1 W.)

Neudeckian stage.
A term applied by W. Upham (Am. Geol., vol. 16, p. 104, 1895) to a stage

of the Pleist. "Included in Champlain epoch."
Neva limestone. (In Wabaunsee group.)
Pennsylvanian : Eastern Kansas, southeastern Nebraska, and central north-
ern Oklahoma.

J. W. Beede, Sept. 1902 (Kans. Univ. Sei. Bull.,, vol. 1, p. 180). Nero la. proposed
in unpublished mss. of C. S. Prosser and J. W. Beede. Consists of gray Is., 6 to 8
ft. thick, in two beds separated by sh. iayer. Weathers rough, which caused
Swallow to call it "drybone" Is. Underlies Eskridge shales and overlies Elmdale
fm. [See also Prosser, Jour. Geol.. vol. 10, p. 709, Oct.-Nov. 1902, and U. S. G. S.
Cottonwood Falls folio, No. 109, p. 2, 1904.]

Some authors have treated the Neva as basal fm. of Perm. Later repts give
thicknesses up to 28 ft., and state that the sh. separating the two Iss.
is 15 to 20 ft. thick. G. E. Condra and C. E. Busby (Nebr. Geol. Surv.
Paper No. 1, p. 30. 1983) stated that dicerent members or combinations
of members of their Grenola fm. (dehned in rept cited) have been corre-
lated as the Neva at places in Nebr. and Kans. They restricted Neva- to
top bed (12% ft.) of their Grenola fm., q.v. Condra, 1935 (Nebr. Geol-
Surv. Paper No. 8), placed Perm.-Penn. bdy at top of his Brownville Is.
fm., which threw Neva Is. and several underlying fms. into Perm.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 50), showed Vera Is. of "old classiR-
cation" is same as Grenola Is. of "revised classification," which he divided into
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(descending) Neva is. [restricted], Salem Point sh., and Burr Is., and showed
it as underlying Eskridge sh. and overlying Roca sh. (top bed of Elmdale sh. of
"old classification"). He assigned it to Perm.

N. W. Bass (Kans. Geol. Surv. Bull. 23, in press). At type loc. of Neva Is. (near
Neva Station, Cottonwood River Valley [Chase Co., Kans.]), it is a prominent
ledge-forming rock 11 ft. thick; light gray with light-buff hue; weathers to
pitted, sharply rough surface; many fossils. About 4% ft. above main ledge in
this vicinity is a light-gray Is. | ft. or less thick, separated from main ledge by
calc, gray sh. To S. this upper thin Is. thickens, becomes massively bedded,
crops out with a slightly pitted, sharply rough surface, and closely resembles
the main Is. of type loc. Early Kans, repts restricted Neva Is. to main ledge-
forming Is. of type loc., but rept on Cowley Co., by writer, placed in Neva Is.
both these Iss. and the intervening sh. In southern Kans, and northern Okla,
these two lIss. merge into one thick Is. The Neva as expanded by Moore and
Condra included all beds btw. Roca sh. below and Eskridge sh. redefined above.
Subsequent to preparation of this rept the expanded Neva was named GrewoKa /m.
by Condra and Busby [1933 rept cited above], and they restricted Neva to the
Is. originally named by Prosser.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936.
The U. S. Geol. Survey has not yet had occasion to consider, for its publi-
cations, these recent innovations in classihcation.

Nevada limestone.
Upper and Middle Devonian: Eastern Nevada (Eureka region).

C. King, 1876 (U. S. Geol. Expl. 40th Par. Atlas, map 4, of NE. Nev.). "Nevada
(Chemung to Upper Helderberg)." [Shown as upper part of Dev., and younger
than Ogden qtzite.]

A. Hague, 1883 (U. S. G. S. 3d Ann. Rept., pp. 253, 264-266). Nevada %s—Lower
horizons indistinctly bedded, saccharoidal texture, gray color, passing up into
strata distinctly bedded, brown, reddish brown, and gray, frequently finely striped,
producing a variegated appearance. Upper horizons are massive, well bedded, and
bluish black, highly fossiliferous. The fm. is mainly Is., although intercalated
beds of sh. and qtzite occur. Thickness 6,000 ft. Grades into underlying Lone
Mountain Is. and is conformably overlain by White Pine sh. Named for great
development in State of Nev.

C. W. Merriam, 1936 (Geol. Soc. Am. Proc. 1935, p. 92), restricted Nevada /w. to
lower part of Nevada Is. of previous repts, which he divided into 5 paleontologie
zones, the lowest of which he assigned to Oriskany (?) and the next younger one
to Onondaga. The beds of Upper Dev. age he assigned to a new (unnamed) fin.
This restriction of Nevada Is. has not been considered by U. S. Geol. Survey
for its publications.

tNevadan series.

A name applied by C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 52, 55,
80), to Nevada Is. (Dev.) of Nev., and to supposedly contemp. deposits in
other States. Aepadctw has also been applied to a series of late Jurassic
intrusives in northern Calif. (Redding, Weaverville, and Red Bluff quads.).
(See N. E. A. Hinds, Calif. Jour. Mines and Geol., vol. 29, Nos. 1 and 2,

pl. 3, p. 104.)

Nevadian revolution.
A term applied by C. Scliuchert and C. O. Dunbar (1933 Textbook geol., p.
64) to diastrophic movements in early Lower Cret. and late Jurassic time.

Is called Wevadau by some geologists.

Newala limestone.
Lower Ordovician (Beekmantown) : Northern Alabama.

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, map, p. 95, etc.). Neaxda !s.—
Much Is. and proportionately little dol. Most of Is. is thick-bedded, compact
or noncrystalline or textureless, dark gray, pearl gray (which predominates), and
biuish gray. Yields very little or no chert. Thickness 1,000 ft. in Cahaba Valley.
Contains Beekmantown fossils. Underlies Odenville Is. and overlies Longview Is.
(both of Beekmantown age). Named for Newala P. O. [Shelby Co.], which is



1480 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

located upon a broad belt of the fm. Best exposures are about % mi. NW. of
Pelham.

New Albany shale.

Upper Devonian : Indiana and north-central Kentucky.

W. W. Borden, 1874 (Ind. Geol. Surv. 5th Ann. Rept., pp. 150, 152, 158, 172). New
Albany MacA si—Geographic name applied to fm. which in previous Ind. repts
has been called "Dev. black si." and "Dev. black sh." Thickness 50 to 120 ft.
Usually jet black, and occurs in thick beds, but after exposure exhibits thin lam-
inated cleavage and becomes of pink, drab, or mottled color. Invariably capped
by ferruginous Is. Rests on the blue crinoidal [Sellersburg] Is., which overlies the
Hydraulic Is. [Jeffersonville Is.].

W. S. Blatchley and G. H. Ashley, 1898 (Ind. Dept. Geol. and Nat. Res. 22d Ann.
Rept.), and G. H. Ashley, 1899 (Ind. Dept. Geol. and Nat. Res. 23d Ann. Rept.,
p. 74), dehned New- Albany sh. as overlain by Rockford Is. and underlain by 25
to 47 ft. of brown sh.; but in all other repts the brown sh. is included ia New
Albany sh., which is dedned as overlying Sellersburg Is. and underlying Rockford
Is. Exact relations to Ohio sh. and Chattanooga sh. undet.

The New Albany sh. has been classified by most authorities as Upper Dev.,
but Schuehert, Ulrich, and Bassler have considered it partly Dev. and
partly Miss. J. W. Huddle has made special study of conodonts of New
Albany sh. of Ind., and concludes (Bulls. Am. Pal., vol. 21, No. 72, Nov.
5, 1934) that its deposition in Ind. began in Genesee time and that
upper 5 or 10 ft. afford only likelihood of Miss, age of any part of fm.
Most of conodonts from this upper part are new sp., but aspect of entire
fauna indicates all of fm. is Dev.

Named for exposures at New Albany, Floyd Co., Ind.

New Arcadian amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Name long in use locally. Used by B. S. Butler in U. S. G. S. P. P. 144,
1929. Belongs near base of Central Mine group and is older than Ar-
cadian amygdaloid. The mineralized part is the New Arcadian lode.
Named for occurrence in New Arcadian mine, Houghton Co.

New Arcadian How.
Includes New Arcadian amygdaloid and underlying trap.

Newark group.

Triassic (Upper) : Connecticut to North Carolina.

W. C. Redheld, 1856 (Am. Jour. Sei., 2d, vol. 22, p. 357; Am. Ass. Adv. Sei. Proc.,
vol. 10, p. 181). I propose latter designation [Newark prowp] as a convenient
name for these rocks [the red sss. extending from N. J. to Va.] and to those of
Connecticut Valley, with which they are thoroughly identihed by footprints and
other fossils, and I would include also the contemp. sss. of Va. and N. C.

In Mass, the Newark group includes (descending) the following sed. fms.
and interbedded flows: Chicopee sh., Granby tuff, Hampden diabase,
Longmeadow ss., Holyoke diabase, Talcott diabase, Mount Toby cgl.,
and Sugarloaf arkose. In N. J. and SE. Pa. it includes (descending) :
Brunswick sh., Lockatong fm., Stockton fm., and Watchung basalt
(a How; the diabase dikes and intrusives not being a part of the Newark,
but younger). In southern Pa. it is divided into Gettysburg sh. above
and New Oxford fm. below. In Va. it has been divided into several units
(see Va. chart I). In Deep River coal Held, N. C., it includes (descend-
ing) the Sanford, Cumnock, and Pekin fms.

Named for development of rocks at and around Newark, N. J.

The fauna and Hora of Newark group of Connecticut Valley are described
in U. S. G. S. Bull. 597, 1917, pp. 105-132.
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Newark granite.
Devonian: Northeastern Vermont (Caledonia County).

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp.
p. 288), listed this name in Dev. of "central Vt.," but without definition. Quar-
ried in E. part of Newark Twp, in NE. part of Caledonia Co., according to pl.
18, 11th Rept. Vt. State Geol., 1918.

Newaukum series.
Pre-Tertiary (?): Southwestern Washington.

H. E. Culver, 1919 (Wash. Geol. Surv. Buil. 19, pp. 18-33). NewawAttm series.—
Oldest rocks in Thurston, Cowiitz, Gray Harbor, and Lewis Counties. Consists
of (descending) : (1) Breccia of red volcanic fragments in dense black matrix,
absent in places; grades down into (2) graywacke, in places replaced by dense
siliceous sh., nearly black sl,, with, in places, interbedded is. lenses; (3) dense
resistant cgl. at base, with, in places, interbedded is. lenses. Total thickness
unknown ; max. exposed not more than 100 ft. Underiies Puget series (Eo-
cene) with possible uncon. Is probably pre-Tert. Typically exposed in chan-
nel of North Fork of Newaukum River, in sec. 19, T. 14 N., R. 1 E. Possibly corre-
lates with Peshastin fm.

fNew Bedford gneiss.
Early Paleozoic (pre-Devonian) : Southeastern Massachusetts.
E. Hitchcock, 1833 (Rept, geol., min., bot.,, and zool, of Mass., pp. 389-390). New

Bedford yneiss.—At New Bedford this gneiss is schistose, passes into mica si.,
and contains a beautiful variety of porphyritic gneiss in boulders.

Included in Dedham granodiorite as mapped by B. K. Emerson in U. S.
G. S. Bull. 597, 1917.

Newberger sand.

A subsurface sand in lower part (Hiawatha memb. of Nightingale) of
Wasatch fm. of Vermilion Creek gas area, on Wyo.-Colo. State line in
Sweetwater Co., SW. Wyo., and Moffat Co., NW. Colo. Lies lower than
Wilson gas sand. (See W. T. Nightingale, A. A. P. G. Bull,, June 1935.)

Newbern shale (In Sumner group.)
Permian: Northeastern Kansas.

R. C. Moore, 1936 [See under Dtmeyul %s]

Newberry sand.
Permian (?) : Central southern Oklahoma (Garvin County).

A. R. Denison, 1923 (A. A. P. G. Bull, vol. 7, No. 6, pp. 627-644). Newberry
sands.—Occur around edges of Robberson buried hills [SW. part of Garvin Co.],
at depth varying from 1,375 to 1,877 ft. Named for the discovery well. Are
of Perm, age, but older than Garvin and Mauldin beds.

R. Roth, 1927 (Okla. Geol. Surv. Bull. 40K). In old ravines and gullies of these
buried hills, and also spread over the hills themselves at a depth varying from
1,375 to 1,877 ft., is a sand series called in Denison's rept the Newberry sands,
after the discovery well, Newberry No. 1. These sands are undoubtedly an ero-
sional residue and probably represent an overlap of the iast of the Penn, seas in
the area, prior to Perm, deposits, as they may be correlated with the Pontotoc
cropping out to SE. There can be iittle doubt they represent a fm. older than
Per."!!.

According to Okla. Geol. Surv. Bull. 40Q, 1928, p. 179, these sands are of
Penn. age.

Newberry.
Name applied to a Pleist. glacial lake in central N. Y. (See H. L. Fairchild,

Geol. Soc. Am. Bull., vol. 43, No. 3, p. 614, 1932.)

New Brighton fire clay.
See under KtGwwtmy /tre clay.
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Newburg limestone.
Pennsylvanian: Western Kentucky (Henderson County).

D. D. Owen, 1856 (Ky. Geol. Surv. vol. I, pl. showing geol. section of Henderson
Co.). Upper -Newburgr %s—Hard gray rock with some lime, 4 ft. 1 in. thick, about
66 ft. below top of Upper Coal Measures; separated from Doteer 7s-
(hard gray heavy rock 3% ft. thick) by Little coal (4 ft. 5 in. thick at Newburg)
and by 3 ft. 7 in. of sh. or Hre clay.

Newburg sand.

A subsurface sand, 0 to 30 ft. thick, that occurs about 200 ft. above base
of Niagara Is. in Cleveland region of northern Ohio. It has been most
successfully prospected in SW. part of Cleveland, which is known as
Newburg and Brooklyn. W. Stout et al. state (Geol. of nat. gas, A. A.
P. G, 1935, p. 907) that it lies near contact btw. Salina fm. and under-

lying Niagara.
Newburgh limestone.

W. W. Mather, 1840 (N. Y. Geol. Surv. 4th Rept. of Ist dist,, p. 257). The range
of Is. described in 2d ann. rept under name of Barwegrat Zs., and in 3d rept under the
name Zs. occupies a small area in the dist, under examination this
year. [The compiler has been unable to find Zs. in 3d rept. but on
pp. 151-152 of that rept, in rept of W. Horton on geol. of Orange Co., fifs
the following: " On the whole our. blue Is. formation is abundant for
useful purposes, and conveniently distributed. It is found at Newburgh." (He
mentions several other places, also the "superior lime" that is burned from the
Zs. at 2Vewbarp7z.) "There is little if any good Is. in the county, except at New-
burgh, and as a consequence the Mme has comparatively excluded all
other from use."]

W. W. Mather, 1843 (N. Y. Nat. Hist. Surv. vol. 1, pp. 367, 410, pls. 45, 46). Wete-

Newbury volcanic complex.
Probably early Devonian: Northeastern Massachusetts (Essex County).

B. F. McDaniel, 1884 (Essex Inst. Bull, vol. 16, p. 165), in describing the geol.
of Newbury, Mass., casually applied Yewbwg/ /eZsMe to the rocks lying btw. the
granite and the diorite of that area. In U. S. G. S. Bull. 597, 1917, B. K. Emerson
named the felsitic fm. referred to the VetPbMrp voZcamc compte#, and L. LaForge
described it (pp. 161—164) as consisting of Hows (of rhyolite, andesite, dacite,
basalt, etc.), breccias, tuffs, and sh. and as occupying Newbury and Parker River
basins in towns of Rowley and Newbury, Essex Co.

On basis of the few fossils obtained, E. O. Ulrich has classified the fm.
as probably early Dev.

Newbury granite gneiss.
Cambrian: Northeastern Vermont (Orange County).

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol.,, table opp.
p. 288), listed this name in Camb, of eastern Vt., but without definition. Probably
named for village or twp in Woodsville quad., E. part of Orange Co.

Newburyport quartz diorite.
Early Paleozoic (pre-Devonian): Northeastern Massachusetts (Essex
County and Boston Basin) and southeastern New Hampshire.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 177-178 and map). Newbarpport
(MorMe.—A medium-grained, somewhat gneissic rock, consisting essentially
of andesine-labradorite, orthoclase, quartz, and hornblende, with accessory biotite,
augite, ilmenite, magnetite, apatite, rutile, and titanite. Named for occurrence at
Newburyport, Essex Co., Mass. Assigned to Dev. (?).
L. LaForge, 1932 (U. S. G. S. Bull. 839), changed age to ear??/ PaZeoaon?. He regards
it as "certainly pre-Dev."
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Newcastle formation.
Upper Cretaceous: British Columbia.

C. H. Clapp, 1912 (Canadian Min. Inst. Trans., vol. 15, p. 338). Included in
Nanaimo series.

Newcastle sandstone member (of Graneros shale).
Upper Cretaceous : Northeastern Wyoming.

E. T. Hancock, 1920 (U. S. G. S. Bull. 716, pp. 39, 42, 96). Newcastle ss. memb.
o/ Graweros s7t—Reddish to light-yellow ss. associated with black carbonaceous sh.
In Lance Creek field, Wyo., it is divisible into upper ss., 20 ft. ; middle sh., 15 ft.;
lower ss., 15+ ft. In Mule Creek held, Wyo., the Newcastle memb. is 3 to 15 ft.
thick. In both heids it is separated from underlying Dakota ss. by 175 ft. of
dark-gray to black sh., and from overlying Mowry sh. memb. of Graneros by 25 ft.
of dark sandy sh. [Nefsy sh. memb. of Collier's 1922 rept, but now included in
Mowry sh. and Nefsy discarded]. Named because it is conspicuously developed at
Newcastle, Wyo.

E. F. Schramm and H. J. Cook, 1921 (Kanoka Pet. Co., Geol. Dept., Bull. A, pp.
12, 14). In Agate, Nebr., anticline [Sioux Co., NW. Nebr.] Newcastle ss. memb.
o/ Graweros sb. is 3 to 50 ft. thick.

Newcastle Creek formation.
Pennsylvanian: New Brunswick.

W. S. Dyer, 1926 (Canada Geol. Surv. Mem. 151, p. 8).

New Chapel chert bed. (In Silver Creek limestone.)
Middle Devonian (Hamilton) : Southeastern Indiana (Clark County).

G. I. Whitlatch and J. W. Huddle, 1932 (Ind. Acad. Sei. Proc., vol. 41, pp. 363-371).
New Cbapet c7;ert bed—A bed in uppermost part of Silver Creek Is. in Clark Co.,
which normally contains abundance of chert, often in distinct horizontal bands,
embedded in a matrix of drab fine-grained Is. lithologically similar to Silver
Creek Is. Is characterized in basal part by distinctly bedded character and
extreme abundance of chert as compared with that found in lower part of
Silver Creek fm. In literature has been called "bastard rock" and "cement rock."
Since this chert bed is a fairly persistent and distinct lithologic unit, and since
earlier writers have seen ht to discriminate btw. the chert bed and the "cement
rock," it is proposed that the bed be called New CIMLpeZ c7aert bed o/ #i%ver Greeb
from a small country church in SW%SE% sec. 37, Clark Grant, Clark Co.
Well exposed near top of hill in a road cut a few yds E. of church. Better
exposed at Watson and Charleston, where overlying and underlying fms. are
present. Thickness a few ft. to 14 ft.; absent in few places only. In a few
places an inch or so of sh. separates the cement rock from New Chapel chert bed.

New Corydon limestone.
Silurian (Niagaran) : Northeastern Indiana.

E. R. Cumings and R. R. Shrock, 1928 (Ind. Dept. Cons., Div. Geol. Pub. 75, pp.
53, 54, 113-117). New C*on/do% 7s—A series of irregularly bedded brown cherty
layers of impure Is. with intercalated carbonaceous partings. Has conspicuous
blocky nodular appearance on weathered surfaces. Thickness few ft. to possibly
20 ft. Fossils listed. Fauna, with its Lockport affinities, may indicate brief
return of Lockport fauna at close of Niagaran, or the New Corydon may represent
closing phase of Guelph deposition, in which practically all typical Guelph forms
had disappeared. Conformably overlies Huntington fm. Is probably overlain by
Kokomo Is. or its eastern equivalent. We know of no fm. like the New Corydon
in Ohio, and so far as we have observed it is not present in western Ind. Is ex-
posed at but 3 localities—in vicinity of New Corydon [Jay Co.]; at and near
Linn Grove; and 2% to 3 mi. E. of Huntington, along Little River. In vicinity
of New Corydon the fin. crops out in old bed of the Wabash, just N. of Jay City,
and in the Karsch and the Smith & Baker quarries. Is 15 ft. thick in Karsch
quarry.

A. F. Foerste, 1935 (Denison Univ. Bull,, Jour. Sei. Lab., vol. 30, p. 159). New
Gorodow /m. is not exposed S. of NE. corner of Jay Co.

151627°—38----- 16
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Newett limestone member (of Weber? formation).
Pennsylvanian: Central Colorado (Park and Chaffee Counties).

D. B. Gould, 1935 (A. A. P. G. Bull, vol. 19, No. 7, pp. 973-1009). Netoeft is.
memb. of Weber (?) fm—Resistant Iss., light gray to dark gray, in layers less
than | in. to 2 ft. thick; dense; with conchoidal fracture. Thickness 20 ft.
Lies 330+ ft. above Leadville Is. (upon which it rests uncon.) and about 1,375 ft.
below top of Weber (?) fm. in Salt Creek area, Park and Chaffee Counties.
Named for abandoned town of Newett, in sec. 3, T. 14 S., R. 77 W., near which
it is exposed.

Newfoundland coal formation.
Age (?): Newfoundland.

J. B. Jukes, 1839 (Rept. on geol. of Newfoundland, p. 4).

(-Newfoundland quartzite.
(Newfoundland grit.
Middle Devonian (Onondaga) : Southeastern New York and northern New
Jersey.

E. C. Eckel, 1902 (N. Y. State Mus. 54th Ann. Rept.,, pt. 1, p. rl48). Newfoundland
qtaite.—Usually a light-colored qtzite but locally conglomeratic. At some locali-
ties carries fossils which correlate it with basai Dev. Oriskany qtzite. The fm.
name here proposed is in allusion to the exposure of the qtzite at Newfoundland,
N. J., where its lithologic and paleontologie characters are well shown and were
described by Britton and Merrill in 1886 (N. J. State Geol. Rept.). Is exposed
at several other points along margin of the Dev. outlier in both N. Y. and N. J.
Underlies Monroe shales.

H. B. Kiimmel and S. Weller, 1902 (N. J. Geol. Surv. Ann. Rept. State Geol. 1901,
p- 18). Newfoundland consists of 115 ft. of rather thin-bedded hard greenish
ss. underlain by 100 ft. of heavy-bedded iine-grained cgl. Contains a mixed
Oriskany-Corniferous fauna. Grades into overlying Monroe shales. Overlies Decker
Ferry Is., but nowhere seen in contact with that fm., so that intervening Helder-
bergian strata may be present. Ledges of this grit have been found at Newfound-
land [Morris Co., N. J.].

This name was replaced by Kanouse ss. in 1908. The Kanouse is of
Onondaga age.

Newfoundland series.
Cambrian: Newfoundland.

B. F. Howell, 1926 (Canadian Field Nat., vol. 40, pp. 53, 55).

New Galilee clay shale. (In Conemaugh formation.)

Pennsylvanian: Western Pennsylvania (New Castle quadrangle).

F. W. DeWoif, 1929 (Topog. and Geol. Atlas Pa., No. 5, New Castle quad., pl. 6,
pp. 30, 31, etc.). New GaMlee clay sb.—Lies 10 to 20 ft. below Brush Creek
coal and 70 to 90 ft. above base of Conemaugh group. Has characteristic rusty
color of orange brown or ocher, but its hardness and flinty fracture are even more
striking. Yellowish gray when fresh ; weathers much deeper shade of yellow brown.
Is a dint Sre clay of possible value. Thickness 5 to 20+ ft. Named for its
occurrence 1 mi. E. of New Galilee, where it has been prospected on land of W. H.
Anderson.

(New Germantown trap.

Name applied by N. H. Darton (Am. Jour. Sei-, 3d, vol. 38, pp. 134-139,
1889) to the sheet of Watchung basalt, about 400 ft. thick, W. of New
Germantown, Hunterdon Co., N. J. Interbedded in upper half of
Brunswick sh. of Newark group (Upper Triassic).

New Glasgow conglomerate.
Carboniferous : Nova Scotia.

H. Fletcher and E. R. Faribault, 1887 (Canada Geol. Surv., n. s, vol. 2, pp. 93P to
94P).
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New Hampshire magma series.
Late Devonian or late Carboniferous: Northwestern New Hampshire.

M. BiHings, 1934 (Sei., Jan. 19, vol. 79, No. 2038, pp. 55-56). [See under Hiy4-
laud Croft magma series.]

M. P. BiHings and C. R. WiHiams, 1935 (Geology of Franconia quad., N. H., pp. 9,
19, map). New Hampshire magma series is proposed for a group of intrusive
igneous rocks which either accompanied the great period of folding in western
N. H. or were intruded shortly thereafter but are separated from overlying Moat
volcanics by pronounced uncon. Is characterized by muscovite in many members,
a distinct foliation in some, and an abundance of pegmatites. Bethlehem
granodiorite gneiss and Kinsman quartz monzonite are typical representatives.
Also includes Scrag granite, intrusive breccia ("Franconia breccia" of Hitchcock),
Bickford granite, and Priest Hill granite. Is definitely post-lower Dev. and may
be either late Dev. or late Carbf., probably the former.

M. Biilings, 1935 (letter dated July 19). If there must be a type loc. for New
Hampshire magma series it is the Littleton and Moosilauke quads.

See also M. Billings, Geology of Littleton and Moosilauke quads., N. H.,,
1935.

New Haven limestone member (of McLeansboro formation).
Pennsylvanian: Southeastern Illinois.

A. H. Worthen, 1875 (Ill. Geol. Surv., vol. 6, p. 67). New Havett Is—Hard, brittle
Is, 3 to 4 ft. thick, weathering rusty brown, in lower part of upper Coal
Measures of White and Hamilton Counties, Ill. Lies probably 100 to 150 ft.
above coal No. 7.

G. H. Cady, 1916 (I11l1. Coal Min. Invest. Cooperative Agreement Bull. 15). New
Harem Is., in McLeansboro fm. of 8E. Ill. is 10 to 25 ft. thick. Appears to be
a solid bed. Lies higher than coal No. 11 and 200 to 250 ft. above Carlinville
Is., and considerably higher than Shoal Creek Is., which lies in interval btw.
coals Nos. 9 and 10.

J. E. Lamar and H. B. Willman, 1934 (Ill. Geol. Surv. Bull. 61, pp. 129-138).
New Hanem Is. is same as Shoal Creek Is.

Probably named for New Haven, Gallatin Co.
See also 1935 entry under /37. WetuieW ss.

New Haven clay.
Name applied by R. F. Flint (Geol. Soe. Am. Bull., vol. 44, No. 5, pp. 965-
987, 1933) to a late Pleist. clay at and N. of New Haven, Conn.

Newington moraine.
Pleistocene (Wisconsin) : Southwestern Maine, southeastern New Hamp-
shire, and northeastern Massachusetts.

F. J. Katz and A. Keith, 1917 (U. S. G. S. P. P. 108, pp. 11-29). Newington
moraine.—A recessional moraine consisting of several separate segments dis-
posed along a sinuous course near Atlantic coast, and traced for 60 mir—from
Saco, Maine, to Newbury, Mass. Of Wisconsin (probably late Wisconsin) age.
Deposited in the sea. Youngest strictly glacial deposit in immediate vicinity of
coast of N. H. and SW. Maine. Named for development in Newington, Rock-
ingham Co., N. H. Is contemp. with, in part older, and probably in part
younger than the Pleist. marine clays (the so-called "Leda clay") of region.

Newkirk limestone.
Permian: Central northern Oklahoma (Kay County).
L. L. Hutchison, 1911 (Okla. Geol. Surv. Bull. 2, pp. 205-206). The surface Is. at
Newkirk, Kay Co., is locally known as NewMr& Is.
C. N. Gould, 1930 (letter dated Oct. 30). The surface fm. at Newkirk is the Her-
ington Is. ; at least the Herington outcrops very close to the town.
Newkirk sand.
A subsurface sand, of Penn, age and 10 to 40 ft. thick, in central northern
Okla., reported to correlate with a part of Pawhuska fm. and to lie 200-
250+ ft. higher than Hoover sand series.
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Newland limestone.
Pre-Cambrian (Belt series) : Central southern (Little Belt Mountains) and

western central Montana (Helena-Big Belt Mountains region).

C. D. Walcott, 1899 (Geol. Soc. Am. Bull., vol. 10, pp. 199-215). Newhwu? ls—
Hard lIss., dark bluish gray on fresh fracture, and buff to straw color on weather-
ing. Thickness 2,000 ft. Underlies Greyson shales and overlies Chamberlain
shales. Type loc. on Newland Creek, 10 mi. N. of White Sulphur Springs, Meagher
Co., btw. Big Belt and Little Belt Mtns.

New Lisbon member.
Upper Devonian: Central New York (Butternut Valley).

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc. Am. Bull.,, vol. 46, p. 809). Aw
Lisboa, wtemb. is proposed by writers for the Leiorhynchas beds of Tully fm. in
Butternut Valley, extending from top of Hampton up to first appearance of
Hypothyridina. Well exposed along firsts, tributary to Stony Creek, 1% mi. E.
of New Lisbon, where it consists of 60 ft. of shaly blue-gray thin-bedded fossilifer-
ous ss. and is overlain by Laurens memb. of the Tuily, which is 35 ft. thick and
contains HypoHtyridinc at 3 known levels.

Newlon limestone and shale. (In Kanawha formation.)
Pennsylvanian: Northern West Virginia.
D. B. Reger, 1918 (W. Va. Geol. Surv. Rept. Barbour and Upshur Counties, p. 281).
Newiow is. sh.—Dark sandy sh. with numerous concretions and large siliceous
Is. "turtlebacks." Thickness 0 to 25 ft. Underlies Eagle ss. and overlies Eagle
coal. Just E. of Newlon, Upshur Co., in cut along Chemical & Helvetia R. R., it is
a Is., but near village of Czar it is black sh. 5 ft. thick.

New London granite gneiss.
Late Carboniferous or post-Carboniferous (?): Southeastern Connecticut.

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull. 6, pp. 115, 149, 152,
and map). New London y,write yneiss.—Distinctly granitic. Light-gray, rather
hne-grained rock of uniform texture, composed largely of feldspar and quartz with
subordinate brilliant black biotite and occasional hornblende crystals. Has been
marked off from Mamacoke gneiss by rather arbitrary bdy. Is intruded by Westerly
granite. Typicalexposures in and aboutNewLondon.

Newman limestone.

Mississippian: Southwestern Virginia and eastern Kentucky and Tennessee.

M. R. Campbell, 1893 (U. S. G. S. Bull. I11, pp. 28, 38). Newmaw Is—Interbedded
Iss. and calc, sh., with a few thin sss., covering entire Appalachian Basin except
in Pa. and Ohio ; 930 ft. thick in Bigstone Gap coal field of Va. and Ky., where it
forms lower fi. of Miss, series. Overlies Grainger sh. and underlies Pennington
sh. (Miss.).

C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, pp. 125, 161, 168, 178). Newman is.
includes Glen Dean Is. at top and St. Louis Is. at base, but St. Louis Is. is absent
at Newman type loc—Newman Ridge, Hancock Co., Tenn.

The Warsaw is. is now believed to be included at base of Newman Is.

tNewman sandstone lentil. (In Newman limestone.)

Mississippian: Northeastern Tennessee (Wartburg and Standingstone quad-
rangles).

A. Keith, 1897 (U. 8. G. 8. Wartburg foiio, No. 40). NewPMm as. lemtil—Grayish-
white ss., 10 to 30 ft. thick, lying in midst of Newman Is.

The U. S. Geol. Survey does not apply the same name to a fm. and to a memb.
of that fm. Therefore this name is no longer in use. The ss. is correlated
by C. Butts with Cypress ss. of Ky. (See Ky. Geol. Surv., Mississippian
series in western Ky., 1917, p. 90.)
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New Mass amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.

W. H. Weed, 1925 (The Mines Hdb., pp. 1008, 1049, as reported by Mass Consolidated
Mining Co.). Lies about 120 ft. below Evergreen amygdaloid. Occurs on property
of Mass Consolidated Mining Co., in Ontonagon Co. The mineralized part is the
New Mass lode.

Belongs to Central Mine group.

New Mass How.
Includes New Mass amygdaloid and underlying trap.

New MayHower amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.
Local name for an amygdaloid which is older than Old Mayflower (=May-
flower) amygdaloid, and which is probably slightly younger than New
Arcadian amygdaloid. Belongs in Central Mine group.

New Milford group. (In Catskill formation.)
Upper Devonian: Northeastern Pennsylvania.

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Gg, pp. 68-70). New JURfortZ grroMp.—
Consists of (descending) : (1) New %pper ss., 40 ft. (massive, grayish,
current-bedded) ; (2) New .IDZfortZ saw(% awd s/zaZes, 300 ft. (greenish-gray
current-bedded sss. 20 to 25 ft. thick, regularly alternating with shales, some red,
30 to 50 ft. thick) ; (3) New JftZford Zowev ss., 20 to 25 ft. (current-bedded) ; (4)
New JfiZ/ortZ re% s?L, 100 to 120 ft. (deep red ; occasional sandy layers covered by
cale, breccia; along Starrucca Creek is almost wholly olive and greenish shales).
The group is finely displayed in New Milford part of Susquehanna Co.; the basal
red sh. is concealed at New Milford, but appears just S. of village. Overlain by
Paupack shales and underlain by Starrucca gray and olive shales. All included in
Catskill fm.

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. Gg, p. 73). New JPZZ/ort? proMp along
Delaware River from Narrowsburg to Shawangunk Mtn, N. Y., consists of (descend-
ing) 20 ft. of red shales; 40 ft. of green ss.; and 15 ft. of red sh. Underlies
Delaware dags, 1,000 ft. thick, and rests on 600 ft. of greenish-gray ss. forming
basal part of Catskill fm. [On pp. 94 and 99-101 of above rept he stated that
New Milford and Paupack sss. of Rept Gg cannot be followed in Pike and Monroe
Counties, but are represented in the very thick Delaware River dags, which rest
on New Milford red sh. and are overlain by Montrose red sh. See quotation under
Delaware River /Zngrs.)

B. Willard, 1935 (Geol. Soc. Am. Bull, vol. 46, No. 8, pp. 1205-1206). Delaware
River /Zaps (late Portage) are older (instead of younger) than New Milford red
sh. in Monroe Co. At type loc. New Milford is upper Chemung. [Red sh. under-
lying Delaware River dags is here renamed AwaZo<miM& re<i sl*.J

B. Willard, 1936 (Geol. Soc. Am. Bull., vol. 47, No. 4, pp. 571+). New Milord fw.
included in Chemung group, but uppermost beds are post-Chemung, probably
Canadaway. To E. they are continental and assigned to Catskill facies group.
To W. they carry Luthers Mills coquinite near top. Remainder of New Milford
is probably of Wellsburg age and partly continental and partly marine. Includes
Lanesville memb. and underlying Kingsley red sh. Overlies Cayuta fm. and
underlies Damascus red beds. In Susquehanna Co. the Cayuta includes at top
the Starrucca sh. of I. C. White. The Paupack (upper) ss. memb. of Shohola fm.
is=part or all of the New Milford. [On p. 589 he states the New Milford to E.
becomes upper part of Shohola.] 1. C. White mistook the much older Analomink
red sh. for his New Milford, and hence placed New Milford beneath Delaware
River dags, instead of above them. White considered the New Milford chiefly
fresh-water, but D. S. Harding has found marine invertebrates at intervals
in lower two-thirds at least, if not higher. Writer believes the fm. in type
region consists of alternating continental and marine beds distinguishable only
by fossils. The continental beds dominate at top in type region, but to W. pass
over to marine facies.
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New Milford sandstone.
New Milford shale.

See under New MR/ord yrowp.

New Oxford formation. (In Newark group.)
Upper Triassic: Southeastern Pennsylvania and western Maryland.

A. I Jonas, 1928 (Md. Geol. Surv. Carroll Co. geol. map). New Oxford /mt—Arkosic
ss. with quartz cgl. at base. Underlies Gettysburg red sh. (Triassic) and uncon.
overlies Conestoga blue slaty Is. Assigned to Triassic.

G. W. Stose, 1929 (U. 8. G. S. Fairheld-Gettysburg folio, No. 225). Red sh. and
ss. containing many beds of light-colored micaceous ss., arkose, and cgl. Is
distinguished from overlying Gettysburg sh. by these light-colored ss. and cgl.
beds. In lower 3,000 ft. cgls.* and arkosic beds are more common. Upper 4,000
ft. composed largely of soft red sh. and ss. with scattered light-colored ss. In
500 ft. near middle, gray to white micaceous ss. beds are thicker and more
numerous than in rest of fm. Upper limit of fm. is drawn where the light-gray
micaceous harder sss. cease to be prominent and softer beds predominate. Is
basal fm. of Newark group in this region. The overlying Gettysburg sh. is
upper fm. of Newark group. Occurs W. of Susquehanna River. Occupies same
general strat, position as Stockton fm. E. of Susquehanna River, and has
somewhat the same lithologic character.

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

New Paris moraine.
Pleistocene (Wisconsin stage) : Northeastern Indiana. Shown on moraine
map (pl. 32) of U. S. G. S. Mon. 53. Named for New Paris, Elkhart Co.

tNewport conglomerate.

Carboniferous: Southern Rhode Island.

E. Hitchcock, 1861 (Am. Jour. Sei, 2d, vol. 31, p. 377). The A’ewporf cyl. is
probably only a special variety of the extensive deposit of highly siliceous pudding-
stone found so abundantly btw. Boston and Rhode Island. Both have same
geol. position, we believe, and were Hozbury cpi. to be brought into a plastic
state, and the pebbles elongated and fattened by pressure, we think result would
resemble Newport cgl.

W. B. Rogers, 1877 (Boston Soc. Nat. Hist. Proc., vol. 18, p. 100). The mass
known as Newport cyl. has its typical loc. in Purgatory Rocks.

Replaced by Purgatory cgl., the better-defined and better-established name.

Newport shales and sandstones.
Upper Devonian: Central southern Pennsylvania (Perry County).
F. Piatt, 1881 (2d Pa. Geol. Surv. Rept. T, p. 28), gives following subdivisions

in Perry Co. (downward): Chemung olive shales on Juniata River, 4,384 ft.;
A”ewport (Portage?) sandy studes and sss., 835 ft.; Genesee sh.; * * *

Newport limestone.
Upper Devonian: Central Pennsylvania (Terry County).

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2, p. 1594). Newport
is. is at base of the Catskill or top of the Chemung in Perry Co. Is local
deposit, 3 to 5 ft. thick; best exposed opposite the furnace at Newport and | mi.
E., on bank of the Juniata, as a lenticular mass of fossil shell casts and siliceous
matter; is blue and hard. Seen only in Howe and Oliver Twps, Perry Co.

Newport granite.
Devonian: Northeastern Vermont (Orleans County).

C. H. Richardson, 1908 (6th Rept. Vt. State Geol.). Newport yrauite, Dev., intrudes
Waits River Is.

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol.,, table opp.
p. 288), assigned this granite to Dev. [Newport is in Memphremagog quad.]
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Newport formation.
Pleistocene: Northwestern Oregon (Lincoln County).

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, p. 269). Newport /w.—
Unconsolidated sands and gravels typically exposed at Newport. Of Pleist.
age. Younger than Pleist. marine terraces, and= San Pedro of Calif.

Newport Neck shale.
Pre-Cambrian: Southeastern Rhode Island.

A. F. Foerste, 1899 (U. S. G. S. Mon. 33, pp. 316-318, 383). Newport Nec& a/mtes.—
Shales with thin dol. layers occurring along W. shore of Newport Neck. May
be Camb.

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, map), mapped the rocks of area
described as Marlboro fm.

New Providence shale. (In Osage group.)
Mississippian : Southern Indiana and northern and eastern Kentucky.

W. W. Borden, 1874 (Ind. Geol. Surv. 5th Ann. Rept., p. 161). New Provi“ewce s&—
Fine greenish marly sh., 80 to 120 ft. thick. Basal fm. of Knobstone group. Near
New Albany is capped by thin bed of ferruginous ss. In NW. part of Clark Co.
is capped by thin bed of crinoidal Is., which is overlain by what I recognize
as true Knob sh., 120 to 160 ft. thick. New Providence sh. rests on a thin bed
of ferruginous Is. containing crinoid stems [Rockford Is.].

E. M. Kindle, 1899 (Bull. Am. Pal., vol. 3, No. 12). New Providence of south-
ern Ind. consists of 125 ft. of blue clay sh., overlain by Riverside ss. and underlain
by Rockford Is.

C. Butts, 1915 (Ky. Geol. Surv., 4th ser., vol. 3, pt. 2, p. 137). New Providence = —
Soft green clay sh., 150 to 160 ft. thick in Jefferson Co., Ky., where it underlies
Kenwood ss. and uncon. overlies New Albany sh. Basal fm. of Osage group.
Contains Burlington and Fern Glen fossils.

E. R. Cumings, 1922 (Hdb. Ind. Geol. pt. 4, Sep. Pub. 21, p. 489). New Providence

120 to 150 ft. thick, underlies Kenwood ss. for a short distance in southern
Ind., and in places overlies Rockford Is., thin and local. Until recently the name
has been used for lower and middle shaly part of Borden group, but Butts limits
name to lower 120 to 160 ft. of green sh. below the lower sss., which is evidently
what Borden had in mind when he proposed the name.

C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, pp. 29-}-). In eastern K%. the New
Providence becomes a pronp, more than 600 ft. thick, overlain in places by Rose-
wood sh. and in places by Fort Payne chert, and underlain in places by Sunbury sh.
and in other places by Ohio sh.

P. B. Stockdale, 1931 (Ind. Dept. Cons., Div. Geol. Pub. 98, pp. 85, 93-94). New
Providence sh. was named for village of New Providence, Clark Co., Ind., which
has since been renamed Borden. The village is situated higher than top of New
Providence fm., and lies upon and is surrounded by younger fms. Rocks that
can be doubtfully ascribed to top part of the New Providence barely crop out in
creek beds immediately S. and SE. of the village, although good "typical" exposures
are not seen nearer than about 4 mi. E. of the town, in vicinity of Broombhill
and Carwood. Observers have therefore been misled into thinking of the next
overlying sandy sh. (here named LocMsf Powt* /m.) exposed in the bluffs about
town of Borden as the fm. intended by Borden as New Providence fm. There are
objections to the name, but it is firmly entrenched in the literature and is there-
fore used in this rept. Most of the fm. is argill. sh. bordering on claystone.
It is here treated as basal fm. of Borden group. [On pp. 93-94 he proposes to
include Kenwood ss. in the New Providence and names overlying beds Locust Point
fm. He says *| Uppermost limit of New Providence fm. is nicely marked in east-
central and south Floyd Co., Ind., and in Jefferson Co., Ky., because of presence
of abrupt ss. layers (Kenwood ss. of Butts) ; but northward as far as Brown
and Bartholomew Counties the upper limit is conjectural in most places as a
consequence of a remarkably gradual transition into overlying rocks. To limit
the fm. to "a thickness from 80 to 120 ft." (Borden, 1874, p. 161) above the
Rockford is not sound nor justified because no significant strat, differences are
observed at those horizons. Borden may have been in error in his calculations
because of failing to take into consideration the W. dip of the strata. Interval
btw. base of the New Providence and top of zone with ss. layers is 190 ft. in
Kenwood-New Albany region, according to Butts; 10 mi. to N., in Floyd Co. it



1490 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

averages 200+ ft., but the zone of ss. layers does not here extend as low in typical
New Providence nor contain as many ss. beds. To N. of T. 2 S. the ss. beds
disappear. Writer wishes to assign top of this zone—within which the sh. is
highiy argili. and shows traits common to the sh. below, and above which the sh.
becomes gradually more sandy and begins to lose the characteristics of the rock
beneath—as upper limit of New Providence fm. in this southern region, and to
describe the New Providence fm. of this region as JHWs facies. In accord-
ance with this interpretation the ss. layers of S. and east-central Floyd Co. and
"Kenwood ss." of Butts in Jefferson Co., Ky., are part of New Providence fm.
There seems lack of justification for assigning "Kenwood ss." the rank of a fm., but
one may be justified in considering it as a local memb. of New Providence fm. In
this rept the ss. layers will be referred to as the Kenwood beds of New Providence
fm. [See also under Kenwood ss. Fossils listed on pp. 106-108 ]

Named for New Providence, Clark Co., Ind., now known as Borden.

tNew Red sandstone.
A name used in early repts to include, in some areas, Triassic system and
part of Permian series of Carboniferous system. In Atlantic States it
was applied to Newark group (Upper Triassic).

New Richmond sandstone.
Lower Ordovician (Beekmantown) : Central western Wisconsin, southeast-

ern Minnesota, and lowa.

L. C. Wooster, 1878 (Wis. Geol. Surv. Ann. Rept. 1877, btw. pp. 36 and 41). In
vicinity of New Richmond [St. Croix Co., Wis.] there appear to be bodies of ss.
in upper part of Lower Mag., which may possibly represent horizon of Jordan ss.
of Minn. These are penetrated by 3 wells in neighborhood. The wells in this
part of St. Croix Co. quite uniformly penetrate the Is. 15 to 20 ft. for water,
striking it at horizon of Neu? Nichmomd ss. [Name used only once.]

L. C. Wooster, 1882 (Geol. Wis., vol. 4, pp. 106, 123—129, in a rept on the lower St.
Croix dist.). The name Lower Mag. Is. covers a series of layers more, uniformly
dolomitic than the same strata on the east, there being no layers of any thickness
to which the term ss. may be applied with the exception of one horizon. It is
possible that the upper layers in NW. Wis. are not represented by Is. at the E.,
having been laid down after the deposition of St. Peters ss. commenced in those
regions. In this rept these layers of Is. will be termed WiHom JMver beds and the
ss. btw. these layers and the Lower Mag. proper [Oneota dol.]. the New Kich-
mond beds, from the localities in which these strata are best exposed and most
fully developed. [Page 106.] About 100 ft. from the base and about 80 ft. from
the top of the Lower Mag. Is., in several localities, a varying amount of white
quartzose sand is found that probably represents the horizon of Jordan ss. of Minn.
[For many years known to be a miseorrelation. (Pages 124, 125.) Fig. 4, on p.
126, shows the ss. exposed at base of bluft of Willow River at Jewett's Mills, Wis.]
Sandstone was penetrated at this same horizon in 3 wells in see. 23, T. 30, R.
18 W. The presence of thin layers of ss. at the same horizon in other portions
of the dist., and the character and thickness of the Is. above and below, indicate
that in this ss. we have the eastern equiv. of the Jordan ss. of Minn. [Miscorrela-
tion.] Along Kinnickinnick River the entire Lower Mag. Is. is shown, but presents
no new features except a layer of white sand about 100 ft. above the Potsdam ss.

Wooster's name New RicTimond M. was introduced into Minn, repts as early
as 1886, into Iowa repts as early as 1895, and into Ill. repts in 1910, for
a sandy unit in the middle of Prairie du Chien group (fLower Mag. Is.
of early repts on upper Miss. Valley). This sandy unit has been recog-
nized by many geologists in at least 20 repts on Wis. geology, 30 or more
repts on Minn, geology, 30 or more repts on Iowa geology, and 18 or
more repts on the unexposed rocks of northern III. In these published
repts its thickness has been given as 1 to 40' ft. in Wis., 5 to 40 ft. in
Minn., 10 to 170' ft. in Iowa, and 0 to 18S ft. in northern Ill. It has been
identified in at least 22 counties in lowa, 16 counties in SE. Minn., several
counties in southern Wis.,, and 10 counties in northern Ill. Notwith-
standing the identification by many geologists of these sandy beds as a
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distinct unit, some geologists have questioned the validity of the unit,
as indicated in some of the citations that follow:

C. W. Hah and F. W. Sardeson, 1895 (Geol. Soc. Am. Bull, vol. 6, pp. 167-198).
New BicbmoMt (Zlewtor B) as. consists of 20 ft. of pure-white quartz sand.
It seems stratigraphicaliy to belong to the Oneota. It may prove to be an aren,
cap to the Oneota when further localities have been explored or fossils have been
discovered.

C. W. Hall, 1905 (U. S. G. S. W. S. P. 114, pp. 226-228). The layer of ss. called
I\\I/e})if ss. appears to be basal cgl. of Canadian series of upper Miss.

alley.

U. 8. Grant, 1906 (Wis. Geol. and Nat. Hist. Surv. Bull. 14, Econ. ser., No. 9). In
Grant, lowa, and Lafayette Counties, Wis., the Lower Mag. Is. contains a thinner
middle div. known as New Bicb?no?nt ss., which is lacking or apparently lacking at
many points.

S. Calvin, 1906 (Jour. Geol., vol. 14, pp. 571-574). New Bicbwond ss. when present
divides the Lower Mag. of Owen into 3 units. It lies in thin beds, the surface of
the beds being often ripple-marked. It differs from St. Peter ss.

H. F. Bain, 1907 (Wis. Geoi. and Nat. Hist. Surv. Bull. 19, pp. 16-35). New
HichmoHd ss. is not always well developed in outcrop, but is clearly defined in
well records far to S. and W. of the outcrop, though not well exposed in lead and
zinc dist, proper. Seems to be absent in places.

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull., vol. 22, pp. 640-641). New Richmond ss.
is included in Shakopee dol. because it is thought to indicate an introductory
clastic phase of the Shakopee rather than a distinct fm.

A. C. Trowbridge, 1914 (Iowa Acad. Sei. Proc., vol. 21, pp. 205-209). New Biebmond
mem.6. of Prairie du Chien fm. seems to be developed only locally, and it now
appears unfortunate that the Minn. classiHcation of that fm. lias been followed

A. C. Trowbridge, 1917 (Iowa Acad. Sei. Proc., vol. 24, pp. 177+). The uncon.
btw. St. Peter ss. and Prairie du Chien fm. explains discontinuity of New
RiclwWMd memb. of Prairie du Chien fm., which is missing where the Prairie du
Chien is thin and present where it is thick.

F. W. Sardeson, 1924 (Pan-Am. Geol., vol. 41, pp. 113, 115). At Shakopee 50 ft. of
Shakopee Is. is exposed, but wells there give 96 ft. It is there mainly Is., with
eroded top, and base concealed below Minn. River water level. It contains ss.
beds in lower part and overlies Oneota dol. There is no distinct unit of ss. btw.
Shakopee and Oneota iss. in Minn, or elsewhere, but there are lenses and strata
of ss. in top part of Oneota Is. and others in lower part of Shakopee Is., as at
town of Shakopee. These sandy strata, when weathered out in SE. Minn., appear
{)0 be what gave Prof. N. H. Winehell the grounds for calling them the "Jordan"
y error.

F. W. Sardeson, 1926 (Pan-Am. Geol., vol. 45, btw. pp. 29-48). Shakopee fm. includes
Willow River beds (the upper Is. layers) and New BiebMwtd beds (a ss. btw.
Willow River beds and "Lower Magnesian proper"). It is faunaily totaliy distinct
from Oneota dol.

C. E. Needham, 1931 (Ill. State Acad. Sei. Trans., vol. 24, No. 2, pp. 363-368). At
New Richmond, Wis., on S. bank of Willow Creek, at the dam, the New Bicbmoad
fm. is 114 ft. thick, consists of white to pale-yellow ss., friable, thin-bedded, irregu-
lar, hne-grained, and cross-bedded; is overiain by 10 ft. of Shakopee doi. and
uncon. (?) underlain by Oneota (?) doi. In bluffs of Miss. River just E. of
Prairie du Chien, Wis., the New Richmond is 5 ft. thick, and consists of pale-
yellow friable, slightiy dolomitic medium-grained cross-bedded ss., with smaller
quantities of One and coarse sand, overlain by 35 ft. of Shakopee dol. and underlain
by 200 ft. of Oneota dol.

A. C. Trowbridge and G. 1. Atwater, 1934 (Geol. Soc. Am. Bull., vol. 45, p. 73).
Recent work by E. H. Powers (undnished doctor's thesis, Univ, of Iowa) seems
to show that although some variation may occur in strat, position of New Bic7ua.omd
beds, and although in some sections these ss. beds appear to be missing, there
are so many sections in which they do occur at about same strat, position that
the New Richmond may properly be considered as a memb. separating the Oneota
and Shakopee.

The U. S. Geol. Survey treats New Richmond ss. as middle fm. of Prairie du
Chien group, and assigns it to Lower Ord. This is generally accepted
classification.
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New River group.
New River series.
BenwsylwMictw.! West Virginia and southwestern Virginia.

W. M. Fontaine, 1874 (Am. Jour. Sei., 3d, vol. 7, p. 463). The New Hirer system,
of coots, "which for the sake of distinction we may call the Conglomerate series."

F. Platt, 1877 (2d Pa. Geol. Surv. Rept. II,. pp. xxiii-xxx). The New Hirer Coo!
Measures of Fontaine is middle or coal-bearing part of Pottsville cgl. ; the name
is preoccupied by J. P. Lesley's application of New River to a part of Pocono fm. ;
and Lesley has therefore replaced it by Neuawha River Coot .Measures.

H. M. Chance, 1881. [See quotation under Beaver River fm.]

I. C. White, 1891 (U. S. G. S. Bull. 65, pp. 202-204). New River coat group.—The
great development of coal in middle and lower half of Pottsville series along
New River, W. Va,, has given name to this group, which underlies Connoquenessing
sss. and overlies Sharon cgl. Includes Sharon shales and Sharon coal.

. C. White, 1899 (W. Va. Geol. Surv. vol. 1). PottsviHe cyl, No. ATI (New River
or BoeaAonias coa! series).—Underlies Lower or Allegheny River coal series and
overlies Mauch Chunk red sh.

J. J. Stevenson, 1904 (Geol. Soc. Am. Bull., vol. 15). Lower Pott$ville=New River
series of Fontaine, and includes Sharon ss. at top, but not the overlying Sharon
group of shales and coals.

I. C. White, 1908 (W. Va. Geol. Surv. vol. 2A). New River group (Middle Potts-
viHe).—Underlies Connoquenessing ss. and overlies Pocahontas group or Lower

Pottsville, which includes Flat Top Mtn ss. at top and all of Pocahontas coals
(Nos. 1 to 9, inclusive).

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. on Wyoming
and McDowell Counties). No. 8 Pocahontas coal is younger than Flat Top Mtn ss.
and is basal memb. of New River group, which rests on Flattop Mtn ss. (top memb.
of Pocahontas group) and extends upward to base of Gilbert coal.

W. Va. Geol. Surv. broadside sheet, 1917. New River group extends from base of
Gilbert coal down to base of No. 8 Pocahontas coal.

R. V. Hennen and D. D. Teets, Jr., 1919 (W. Va. Geol. Surv. Rept. Fayette Co.). Top
of New River group lies from a few inches to 15 ft. below Lower Douglks coal.

D. B. Reger, 1921 (W. Va. Geol. Surv. Rept. Nicholas Co.). Lower Douglas coal rests
on New River group, which extends down to top of Flattop Mtn ss.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coun-
ties). No. 8 Pocahontas coal is basal bed of New River group, and Flattop Mtn
ss. is top memb. of Pocahontas group.

(In Pottsville group.)

—

fNew River coal series.

[UisaMStppi'twi, West Virginia.

C. A. Ashburner, 1877 (Am. Phil. Soc. Proc., vol. 16, pp. 519-560). Lesley was
original proposer of New River series, "a number of years" prior to 1877. [The
compiler is unable to ascertain, without expenditure of more time than matter
merits, where New River was published by Lesley prior to 1877. In publication
cited above Ashburner states that original New River series of Lesley is middle part
of Pocono ss. and is 313 ft. thick, and that "New River series of Fontaine" is
middle or coal-bearing part of Pottsville cgl.]

F. Platt, 1877 (2d Pa. Geol. Surv. Rept. H,, pp. xxiii-xxx). New River system (No.
N).—Includes (descending) New River Coat Measures and Pocono ss.

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. H,, p. xxiii). New River eoai group
is included in Mountain Is., which rests on Pocono ss.

fNew River system.
Mississippian: Pennsylvania and West Virginia.
F. Platt, 1877 (2d Pa. Geol. Surv. Rept. IL,, pp. xxiii-xxx). New River system. (No.
N).—Includes (descending) New River Coal Measures and Pocono ss. Underlies
Mountain Is. and overlies Catskill Old Red ss.

New Rochelle serpentine.
Pre-Cambrian : Southeastern New York.
F. J. H. Merrill, 1898 (N. Y. State Mus. 15th Ann. Rept., vol. 1, pp. 21-31). New

JRoc&eMe serpente.—Occurs at Davenport's Neck at New Rochelle. Intrusive in o
Fordham gneiss, Inwood Is., and Manhattan schist.
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tNew Salem serpentine.
Late Carboniferous or post-Carboniferous : Northern central Massachusetts.
B. K. Emerson, 1898 (U. S. G. S. Mon. 29, p. 55). New serpentine.—A lenticu-

lar mass of rather coarse biotite-granitoid gneiss on W. slope of Rattlesnake Hill,
about 300 yds. NE. of A. A. Haskell's house.

Discarded by B. K. Emerson, as an unnecessary name, and New Salem
adopted for the aplite described by him in U. S. G. S. Bull. 597, 1917.

New Salem aplite.
Late Carboniferous or post-Carboniferous : Northern central Massachusetts.
B. K. Emerson, 1917 (U. S. G. S. Bull. 597, p. 244 and map). New SMem upMte.—A
broad lobe of "ribbon gneiss," which extends up from Enfield through Prescott and
New Salem. Is white, and all very fine-grained and aplitie, though uniformly
biotitlc. Is made up of quartz, orthoclase, and sodic plagioclase. In places it
has a tourmaline-bearing border. [See also under Dane diorite.]
New Scotland limestone. (In Helderberg group.)
Lower Devonian: Eastern New York and Pennsylvania, western Maryland
and Virginia, and northern West Virginia.
J. M. Clarke and C. Schuchert, 1899 (Sei., n. s., vol. 10, pp. 874-878). New Scotland
beds (also Is.).—Is Catskill or Delthyris shaly Is. Exposed at town of New Scot-
land, Albany Co., N. Y. Underlies Becraft is. and overlies Coeymans Is. Included

in Helderbergian group. [For lithologic description see fCatsAiH or DeMbyris
shaly Is.]

In subsequent repts the thickness of New Scotland Is. has been given as 50
to 127 ft. Thickness of Kalkberg Is. (see next paragraph) has not been
stated.

In 1908 (Sei., n. s., vol. 28, pp. 346-348) G. H. Chadwick introduced AulAberp
is. "to cover certain layers heretofore included variously by writers with
the beds above (New Scotland) or below (Coeymans)," and carrying a
mixed fauna, highly developed and excellently silicified on Catskill Creek
[Greene Co., N. Y.[, where the beds show numerous thin parallel seams
of black hint nodules.

Has also been called Is."

Chadwick's restricted definition of New Scotland Is. is generally accepted.

In central Pa. the Helderberg is treated as a fm. and these beds are desig-
nated as New iScotluwd 13. memb. of HeMerbery 13.

Newsom shaly clay.
Silurian (Niagaran) : Western Tennessee.

A. F. Foerste, 1901 (Geol. Soc. Am. Bull, vol. 12, pp. 397, 402). Newsom shaly
clay.—Overlies Whites Bend (Laurel) Is. and underlies Bledsoe (Louisville) Is. in
Tenn. Thickness 0 to 8 ft. Included in Ciifton Is. Same as Waldron shaly
clay of Ind.

Named for Newsoms Station, Davidson Co.

Newton sandstone. (In Pottsville group.)
Pennsylvanian: Southeastern Tennessee (Cumberland, Grundy, Hamilton,
Van Buren, White, Bledsoe, Sequatchie, Rhea, and Marion Counties).

W. A. Nelson, 1925 (Tenn. Dept. Ed., Div. Geol. Bull. 33A, pp. 50-51, and under
county descriptions). Newton ss.—Top memb. of Bonair ss. Consists of 50 to
175 ft. of soft coarse white, yellow, or reddish-white micaceous ss., generally
strongly cross-bedded. In places there are thin ripple-marked beds and one or
two coal beds. In N. part of field this $s. rests on Eastland sh. lentil of Bonair
ss. In S. part of held it rests on Whitwell sh. Named for fact that it occurs
at Newton P. O, in SW. corner of Cumberland Co.
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Newton sandstone member (of Everton formation).
Lower Ordovician: Northern Arkansas (Harrison, Eureka Springs, and
Yellville quadrangles).

E. T. McKnight, 1935 (U. S. G. S. Bull. 853). Newtow ss. memh. of Evertom fm.
Thickness 0 to 20 ft. In Yellville quad, its base is estimated to lie 160 and 200
ft. above base of Everton. Shows, especially in Harrison and Eureka Springs
quads., pronounced uncon. at base. In Eureka Springs-Harrison folio was errone-
ously called St. Peter ss. Named for prominence in northern Newton Co. Enters
Yellville quad, from W. and wedges out in W. part of quad. [The Eureka Springs-
Harrison folio, No. 202, 1916, describes this ss. as consisting of 0 to 150 ft. of
massive, cross-bedded, and laminated saccharoidal ss., underlying [so-called]
Joachim Is. (0 to 95 ft. thick) and uncon. overlying Everton Is. (0 to 115 ft.
thick). The so-called Joachim Is. of this folio is now known to be older than
true Joachim and to belong to Everton fm. The Newton ss. memb. of Everton
fm. therefore, lies 95+ ft. below top of Everton and 1154 ft. above base of
Everton in Eureka Springs-Harrison quads.]

1'Newtonville limestone.
Mississippian (late) : Central Ohio.

E B Andrews, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, p. 93). MawtWe or New-
toMiWe is.—Is=Sub-Carbf. Is. of Ky. hills. Overlies Logan ss. group, and is
overlain by cgls. [Pottsville fm.] on which Productive Coal Measures rest.

Same as Maxville Is.
Named for Newtonville (now called White Cottage), Muskingum Co.

tNew Ulm quartzite.
Pre-Cambrian (Huronian) : Southwestern Minnesota (Brown County).

N. II. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol. 2, pp. xxii, 35).
New Him qtHte.—Red qtzite outcropping at New Ulm. Believed to be older than
the several hundred ft. of red shales and red sandrock encountered in deep wells
at Belle Plaine, Mankato, Hastings, and East Minneapolis.

N. H. Winchell, 1895 (Am. Geol., vol. 16, pp. 150-162). Now Ulm qtHte is same as
Sioux qtzite.

New Ulm conglomerate.
Cambrian (?) : Southwestern Minnesota (Brown County).

F. W. Sardeson, 1908 (Geol. Soc. Am. Bull.,, vol. 19, pp. 221-242). New Ulm hosa!

_ The qtzite cgl. which outcrops on left side of Minn. River opp. New Ulm,

1% mi. above Redstone. Mapped. Has heretofore been considered by geologists

as basal part of Courtland qtzite, but it is Middle Camb, and contains pebbles of
Courtland qgtzite.

(New Vernon trap.
Name applied by N. H. Darton (Am. Jour. Sei., 3d, vol. 38, pp. 134-139,
1889; U. S. G. S. Bull. 67, 1890) to the extrusive sheet of Watchung
basalt, 150 to 250 ft. thick, around New Vernon, Morris Co., N. J.

(New York system.

Devonian, Silurian, Ordovician, and Cambrian: New York.

E. Emmons, 1842 (Geol. N. Y., pt. 2, div. 4, Geoi. 2d dist., pp. 99, 429). New Tori:
TramsiMow System.—The Transition rocks of New York constitute, as a whole, the
most perfect system which has hitherto been described. The remarkable series
which hll up the space btw. the Primary and the Old Red System constitute to-
gether the New York Transition System. It is composed of several groups.

[Page 99.]
TaMar Hew of the sedimentary rochs of New Yorh

Tertiary. ***

New Red system.** . ) T

Old Red system. [Also calls it "Old Red ss." On other pp. of vol. cited
Vanuxem included this in "New York system."]
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New York system:

Erie group (Marcellus and Hamilton shales, Tully limestone, Genesee slate,
Ithaca and Chemung shales and grits).

Helderberg series (Pentamerus limestone, Delthyris shaly limestone, Oriskany
sandstone, Encrinal limestone, Cauda-galli grit, Schoharie grit, Helderberg
limestone).

Ontario group (Medina sandstone, Green shales and Oolitic iron ore, Niagara
limestone, Red shale, Onondaga salt and plaster rocks, Manlius water-lime).

Champlain group (Potsdam sandstone, Calciferous sand rock, Chazy and
Birdseye limestone, Marble of Isle La Motte, Trenton limestone, Utica slate,
Loraine shales, Grey sandstone, Conglomerate).

Taconic system (Taconic slate, Magnesian slate, Stockbridge limestone, Granular
quartz). [Page 429.]

As above defined "New York system" comprises all rocks btw. base of
Potsdam ss. and top of Chemung fm., and thus includes nearly all of
Dev., all of Sil. and Ord., and part of Camb.

II. S. Williams, 1891 (U. S. G. S. Bull. 80, p. GO). See quotation under TApptdacTunw
prowp.

Neylandville marl. (In Navarro group.)

Upper Cretaceous (Gulf series) : Northeastern Texas.

L. W. Stephenson and W. S. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 488, 516,
etc.). [For definition see 1933 entries under Corsiccom /wt. (restricted).]

See U. S. G. S. 1937 geol. map of Tex., where Navarro group is divided
into (descending) Kemp clay (restricted), Corsicana marl (restricted),
Nacatoch sand, and Neylandville marl. This is present approved classi-
fication.

1'Niagara sandstone.

Silurian: Western New York.

T. A. Conrad, 1837 (N. Y. Geol. Surv. 1st Rept., pp. 166-172). Red and variegated
sss. of Niagara River. [Called Ampara ss. on p. 172.] The only ss. developed in
course of Niagara River. Probably not more than 200 ft. thick. Includes at top
the "Gray Band" of Eaton, about 4 ft. thick. The red ss. is underlain by siliceous
cgl. [Whirlpool ss. memb. ?] which is either part of underlying or overlying fm.

T. A. Conrad, 1840 (N. Y. Geol. Surv. 4th Ann. Rept., p. 201). This name [Niagara
ss.] T applied to the red ss. of Niagara and Oswego.

Essentially same as Albion ss.

1'Niagara shale.
Silurian: New York.
T. A. Conrad, 1839 (Phila. Acad. Nat. Sei. Jour., vol. &, pt. 1, pp. 228-235). Ampara
s/i., at base of Helderberg system or Middle Sil. group, is underlain by Clinton
group.
Replaced by Rochester sh. memb. of Clinton fm.

tNiagara limestone.
Silurian: New York.

, L. Vanuxem, 1839 (N. Y. Geol. Surv. 3d Rept., p. 248). [Describes upper fm. of
tProtean group as consisting of concretionary Is. and blue sh. and states that in
some quarries of the Is. "we find that singular concretionary rock which forms the
upper part of the Loc&port tmd Aiapar% is., being the terminal mass in the Third
District, and from which its name was in part derived."]

Same as Lockport dol., the established name.
Niagara group (also limestone and dolomite where not divisible).

Silurian : New York, Michigan, northern Ohio, Wisconsin, and Illinois.

J. Hall, 1842 (Am. Jour. Sei., lst, vol. 42, pp. 52, 57-62). Aiapnra proi/p includes
Rochester sh. and Lockport Is., and rests on "Protean group" (green shales, Pen-
tamerus Is., and iron ores and = Clinton fm. minus Rochester sh. memb.).
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The foregoing definition of Niagara group persisted for several decades, al-
though J. D. Dana as far back as 1857 used Viayara period to include
Niagara group, Clinton group (excluding Rochester sh. memb.), Medina
ss., and Oneida cgl. [Oswego ss. and not true Oneida, which is=upper
Medina] ; but Dana excluded "Galt Is." [Guelph] at top. The 1863, 1864,
1868, 1869, 1875, and 1895 editions of his Textbook of geol. employed the
foregoing classification. In some early repts the Rochester sh. was called
"Niagara sh." and the Lockport dol. was called "Niagara Is." In 1898
(Buffalo Soc. Nat. Sei. Buil., vol. 6, No. 1, p. xvii) A. W. Grabau applied
IViayara yro”p to all rocks btw. Onondaga group (as he called the middle
Sil.) and Upper Ord. In 1899 (Sei., n. s., vol. 10, pp. 874-878) J. M. Clarke
and C. Schuchert introduced IViayaraw period or yroap to include Guelph
dol., Lockport Is., Rochester sh., and Clinton beds. This is present com-
monly accepted definition of Niagara group, although Rochester sh. is now
treated as a memb. of Clinton fm. and the beds carrying the Guelph fauna
are included in Lockport dol. by U. S. Geol. Survey and others. G. H.
Chadwick's 1908 classification, however (Sei., n. s., vol. 28, pp. 346-348),
also A. W. Grabau's 1909 classification (Jour. Geol., vol. 17, pp. 209-252),
included "upper Medina" (Albion ss.) in the Niagaran. In 1865 James
Hall included the Guelph in Niagara group, and it is generally now in-
cluded in that group, although the Canadian Geol. Survey (see M. Y. Wil-
liams 1914 and 1919) formerly excluded, and probably still excludes, the
Guelph from the Niagara. In 1911 (Geol. Soc. Am. Bull,, vol. 22, pp.
560-561) E. O. Ulrich stated that Brassfield Is. is oldest Clinton known,
and he included it in his Viayaraa. geWes. Later, however, he correlated
the Brassfield with Albion ss. and excluded it from the Niagaran, as do
other geologists. On pl. 28 of Bull., vol. 22, cited above, Ulrich classified
Louisville Is. of Ky. as younger than the Guelph, but included it in his
Viayaraw series, as did R. S. Bassler, 1915 (U. S. Nat. Mus. Bull. 92, vol. 2,
pl. 4), Ulrich and Bassler, 1923 (Md. Geol. Surv. Sil. vol., pp. 244, 267),
and E. O. Ulrich, 1926 (Geol. Soc. Am. Bull., vol. 37, p. 329, where he
seems to correlate it with Guelph).

The Clinton fm. of Niagara group is a distinct unit as far S. as NE. Tenn.
In Upper Mississippi Valley States the deposits of Niagara age are usually
not divided, and are there called Viayaw Is. or Viayara doi., depending
upon the lithology.

Named for exposures in Niagara Co., N. Y,, all of the subdivisions, including
those of Guelph age, being well exposed in gorge of Niagara River.

-[Niagara period.

A term applied by some early writers (see early editions of J. D. Dana's
Textbook of geology) to include the time during which Niagara group.
Medina ss., and Oneida cgl. were deposited. The U. S. Geol. Survey ap-
plies the term [Viayara cpoclt to the time covered by Niagara group, in
which it includes Clinton fm. at base and Guelph at top.

“Niagara transition group.

A term applied by E. N. S. Ringueberg (Am. Nat., vol. 16, pp. 711-715, 1882,
and Am. Geol., vol. 1, pp. 264-272, 1888) to 0 to 2 or more ft. of light-
bluish Is. "heretofore included in the Clinton group," but "its fossils prove
it is more closely allied to the Niagara." Characterized by abundance of
Cephalopoda. "It forms the connecting link btw. the Clinton Iss. beneath
and the Niagara shales" [Rochester sh.].
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Niagara series.
A term applied by some authors to Niagara group.

Niagara Faiis moraine.
Pleistocene (Wisconsin stage): Western New York and southern Ontario.
Shown on moraine map (Hg. 8) in U. S. G. S. Niagara folio (No. 190),
p. 17. Named for Niagara Falls, N. Y.

Niagara Gulch latite. (In Silverton volcanic series.)
Miocene: Southwestern Colorado (Silverton quadrangle).
W. Cross and E. Howe, 1905 (U. S. G. S. Silverton folio, No. 120). Niagara Gulch
latite—The most widely distributed variety of the homblendie latite of Burns

latite complex. Named for Niagara Gulch, E. of Eureka, where it occurs in a
massive Sow several hundred ft. thick, which lies btw. two notable tuff bands.

Is a facies of Burns latite, of Silverton volcanic series.

Niagaran.
A time term covering the interval during which the rocks of the Niagara
group were deposited. See under Niagara yroMp.

Nicholas limestone. (In Cynthiana formation.)
Middle Ordovician: North-central Kentucky and southwestern Ohio.

A. F. Foerste, 1909 (Denison Univ. Sei. Lab. Bull. 14, pp. 209, 210, 294, 297). Nicholas
bed.—The coarse-grained Is., with relatively few fossils, forming top bed of Cyn-
thiana fm.; 35 ft. thick in Nicholas Co., Ky., but decreases along Ohio River,
where the Iss. become more argil!, fine-grained layers more frequent, and fossils
more abundant. Underlies Fulton layer. [On pp. 209 and 210 author states it over-
lies Point Pleasant, "which term should be restricted to lower part of exposures
at Point Pleasant, as intended by Prof. Orton." On pp. 295 and 297 the Point
Pleasant seems to be divided into Greendale and Perryville beds, and the Nicholas
bed is described as resting on Greendale. Foerste repeated latter classification in
1910and1912.J

A. M. Miller, 1915 (Am. Jour. Sei., 4th, vol. 40, pp. 651-657) and 1919 (Dept. Geol.
and Forestry of Ky., ser. 5, Bull. 2) applied Poiat Pleasant Is. to the beds over-
lying Greendale Is. in Ky.

A. F. Foerste, 1924 (Canada Dept. Mines, Geol. Surv. Mem. 138, No. 121 geol. ser.,
chart opp. p. 58), divided Cynthiana fm. into (descending) Rogers Gap, Gratz,
Bromley, and Greendale, and did not recognize Nicholas Is. as defined by him in
earlier repts.

A. C. McFarlan and D. M. Young, 1935 (Geol. Soc. Am. Bull, vol. 46, No. 12, p.
1977). Nicholas Is. is a quarry rock, and is not recognized in all sections in cen-
tral Ky., in which case the Greendale is overlain by the Rogers Gap. The Nicholas
is regarded as a Is. facies of the upper Greendale.

Named for Nicholas Co., Ky., where it is fully developed SW. of Pleasant
Valley.
Nicholas sand.
A subsurface sand, 150 ft. thick, in SW. Okla., correlated with a part of
Garber ss. (Perm.).

Nichols slate. (In Chilhowee group.)
Lower Cambrian: Eastern Tennessee and western North Carolina.

A. Keith, 1895 (U. S. G. S. Knoxville folio, No. 16, p. 3). Nichols sb.—Grayish-blue
shales, sandy, micaceous, argill., and slightly calc. ; of uniform composition through-
out. Thickness 550 to 800 ft. Overlies Cochran cgl. Underlies Nebo ss.

Named for Nichols Branch of Walden Creek, at E. end of Chilhowee Mitn,
Sevier Co., Tenn.

Nichols sand.

A subsurface sand assigned to upper part of McElroy memb. of Fayette ss.
of eastern Tex., by O. L. Brace (A. A. P. G. Bull, vol. 15, No. 7, 19B4,
pp. 779-781).



14g8 LEXICON OF GEOLOGIC NAMES 01" UNITED STATES

Nickel Plate formation.
Carboniferous (?): British Columbia.

C. Camsell, 1910 (Canada Geol. Surv. Mem. 2, pp. 44, 54). [Assigned to Carbf.
Later repts by other geologists assign this fm. to Triassic or Jurassic.]

Nickerson morainic system.
Pleistocene (Wisconsin stage) : Northeastern Minnesota and northwestern

Wisconsin.
F. Leverett, 1928 (U. S. G. S. P. P. 154). Named for Nickerson, Pine Co., Minn.

Nickwaket graywacke.
Pre-Cambrian: Southwestern Vermont (Rutland County).

A. Keith, 1932 (Wash. Acad. Sei. Jour., vol. 22, pp. 362, 394). IVicAwaM pray-
wuclce.—Entirely schistose rocks with large percentage of graywacke and feldspathic
qtzite. The schists and schistose coarser beds consist of variable amount of quartz,
muscovite, biotite, and chlorite, with local developments of magnetite. The gray-
wacke beds at top of fm. are coarse and in many places conglomeratic, while at
base there are important lenticular egls., consisting of pebbles and boulders of the
older rocks, largely quartz, granite, and gneiss. Best development of this cgl.
is a few mi. SE. of Middlebury, in town of Ripton. The upper graywacke beds are
seen in contact with overlying Forestdale marble at Forestdale. Overlies Archean
granite and gneiss. In central Green Mtns is uncon. overlain by Cheshire qtzite.

According to A. Keith (personal communication) this graywacke is exposed
on Nickwaket Mtn, in SW. corner of Rochester quad., in Rutland Co.

Nicola series.
Triassic: British Columbia.

G. M. Dawson, 1879 (Canada Geol. Surv. Rept. 1877-78, p. 74B).

Nicollet clay.
A term listed in U. S. G. S. Bull. 191, 1902, p. 292. The reference given
simply refers to "Nicollett's great bed of clay."

Nicoyan series.
Miocene : Costa Rica.

J. Romanes, 1912 (Geol. Mag., dec. 5, vol. 9, p. 262).

Nigh sand.
A subsurface sand in Stephens Co., southern Okla., lying at 1,600 ft. depth
in Empire pool, the Miller sand lying at 1,500' ft. and the Surber sand at
1,700 ft. According to Okla. Geol. Surv. Bull. 40Q, 1928, p. 179, this sand
is Perm. ; according to Okla. Geol. Surv. Bull. 40E, 1926, it is Penn.

Nikanassin formation.
Lower Cretaceous : Alberta.

B. R. MacKay, 1929 (Canada Geol. Surv. Summ. Rept. 1928, pt. B, p. 7).

Nikolai greenstone.

Permian and Triassie(?): Eastern Alaska (Nizina-Tanana region).

0. Rohn, 1900 (IT. S. G. S. 21st Ann. Rept., pt. 2, pp. 425-432). NIAoM preeu-
stowe.—A series of greenstones that contain the Nikolai copper vein. Is a
series of ancient basic volcanics. Un