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PRELIMINARY REPORT ON THE GEOLOGY OF THE
ARBUCKLE AND WICHITA MOUNTAINS

By Joseph A. Taff

GEOLOGY OF THE ARBUCKLE MOUNTAINS

INTRODUCTORY REMARKS

The Arbuckle Mountains consist of a moderately elevated
table-land or plateau in the east-central part of the Chickasaw
Nation, Indian Territory. The plateau ranges in elevation from
1,300 feet above sea, in its contracted western part, to 750 feet,
at the east end, where it coalesces with the bordering plain.

Geologically the -Arbuckle Mountain region consists of a
great thickness of rocks, composed chiefly of limestones, which
range in age from middle Cambrian to Devonian, and which
are succeeded on the borders by an almost equal thickness of
Carboniferous conglomerates, shales, and sandstones. In the
central part of the district, unconformably beneath the Cam-
brian strata, there is a mass of granite, granite-porphyry, dia-
base, and associated erystalline rocks. The uplifting and folding

of the region occurred previo
mian “Red Beds” which were
The bearing of the Arbuckle up

us to the deposition of the Per-
deposited across it on the west.
lift is approximately N. 70° W.

Figure 1,—Outline map of Oklahoma ghowing locatlons of Arbuckle an

Wichita mountains and boundries of mapped areas.



8 GEOLOGY OF THE ARBUCKLE AND WICHITA MOUNTAINS

Sixty miles to the northwest of the Wichita Mountains, in
southeastern Oklahoma Territory, which are physiographically in
marked contrast to the Arbuckle Plateau, being composed of a
range of rugged mountaing and straggling peaks and hills, set in
a practically level plain. The Wichita uplift bears in approxi-
mately the same direction ag the Arbuckles, N. 70° W, It consistg
of a central mass of igneous rocks which is partially surrounded,
unconformably, by a thick section of Cambrian and Ordovician
sandstone and limestone, The stratigraphy is in all essential
respects a repetition of that of the Arbuckle uplift, as far ag
could be determined from the rock exposures. The outline map
(fig. 1, p. 7) shows the geographic relations of the Arbuckle
and Wichita Mountains, Because of the close stratigraphic,
lithologic, and structural relations of the two regions discussions

of their geology may with propriety be brought together in a
single report, '

The name Arbuckle Mountains, as used in this report, in-
cludes the elevated country involved in the Arbuckle Mountaing
uplift. The name as it is used locally is applied to the higher
western part of the uplift, chiefly west of the Washits River.
Full exposures of all the older Paleozoic strata which are found
in the more elevated western part occur also in the eastern part
surrounding a core of igneous rock, Devonian and Carbonifer-
ous rocks are involved in the uplift, but lie chiefly in a lower
plain bordering the mountainous district, Across the north-
western part of the Arbuckle Mountaing are late Carboniferous
and Permian strata, which are separated from the older rocks by
a great unconformity. Cretaceous strata also lap across the
sout!leastern and southwestern sides of the uplift. A brief dis-

These quadrangles extend from longitude 96° to 97° and from
latitude 34° to 34° 30, and include the eastern and central parts
of the Arbuckle region." The remaining portions of the region,
included in the southern half of the Stonewall and the northern
three-fourths of the Ardmore quadrangles, have been surveyed
in Special reconnaissances. In this work the formation boun-

Dr. G. H. Girty and Mr. E. 0. Ulrich collected and studied -

fossils in cooperation with the stratigraphic work, Without

* formations above the Cambrian.
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i ave been accom-
their assistance accurate mapping could not h

ished in much of the area. __—
i i f fossils were made from all the hmeoccur
Large collections o s made from 2 -fa}tlmlasof o
i lvan shale .
. ian sandstone, in the Sy jan iy
Si thg ba?alt}?earlr)lg\lf‘(l)?:ilan chert, and in tt_xe Cg.l bomeeltl'gg: rocks,
Sllurlan,fm ils are ample for rock classification. s wort,
ypt e ?ss}lland for study preparato_ry toa moilogZ raphic repor
he lassificati f the pre-Carboniferous Paleo 5
The classification o oS Bl e

rich. Dr.
faunaq was mads by i\;[;fe}lj l;rlxc the survey of that part of the

T o it ash is included in the Atoka quadrangle. A

iArbud;)ifrtu Ic))lfiftthzvk:;ll;:rvey of the Tishomingo quadrangle is the
arge

work of Mr. Sydney H. Ball.
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PHYSIOGRAPHY OF THE ARBUCKLE MOUNT

GENERAL TOPOGRAPHIC FEATURES

buckle Mountain

i in a broad sense the_Ar untain

i Whgn cor;(stléi::&i with the area in V\(hlch rock: 1?111((11?31y han

e owian are found. So considered it forrrllls 3, rudely tr

the Devonla: approximately 30 miles upon eag: osrne;' h an

angular arg. westward from the sou_thvs:es hc enel.'al ity

?rrize:é{ tf(:'r(lm:nngorth\;vest to southwest, Evltlﬁcéhrfg‘icoﬁ %n e i

8 i e boundaries o ! ; o

o tl11'e "li?sl lcfé- tl;ghuplift. Since the region v:las c:;.li)éclafcfegcross
I()Jal;'tiagrll?felrl':)l:ls and Cretaceous rocks have been dep

a

onformable overlap
it and now conceal the older rocks by }ﬁl‘% orma e Ltrata

st and southeast. boni-
towﬁrgh:hs%u!;?lte';}l??i; toward thet soutgea;ité %;lrg.t g;SesCtar As
upo rposite side dip towar: t . >
osite side dip ¢ h ce cov
f:ig(s);osn Ogrot;:esggg these overlappmgon(}:?ggzlﬁi, ‘Z?(l)(;}(lie(x)'n section
gi iving a ¢ iti Cretaceous
ered the region recede, 5 to the deposition of the ar-
Bcross Hhe U (e vegion of the uplift were worn down ne ed
" the older rocks in the reﬁllg Cretareous strata have been rem:V
i sneli eau,
};y o gigii‘titg;larler;laisr::c:s a low south??fsttwa}l;(illlg éﬂ:‘;ﬁ%ﬂeflgtrata
ain it W
1 part of the uplift, the cen-
o the s et srodd il vl Tt cn-
ift which is here inclined plateau,
tral part of the upll low southwestwardly inclin The
tain district remains as ? facing northeast and southwest. ;
with distinet escarpments iy reache_s an elevation o
westerl pert of the A?: ‘Z((:)l:)lefcla\gg uabove the plains on each side.

is
%Outg:é%io oft('a e:hzmxihl'buckle Plateau toward the southeast
e .
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I th HISTORY OF THE PHYSIOGRAPHIC FEATURES
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conglomerate across the west end, and the Cretaceous sediments
across the southeastern side of the uplift. Only a brief discus-
sion of this history can be given in this paper.

From Cambrian time up to middle Carboniferous the strati-
graphic succession is regularly conformable, showing that the
rock beds remained practically flat during successive periods.
There were probably oscillations which brought the sediments to
the surface of the water at times, and gave occasion for slight
erosion, which will be described in the discussion of the stratig-
raphy. About the middle of the Carboniferous period, near
the beginning of Mississippian time, the rocks of the Arbuckle
Mountain region were uplifted and folded, and mountainous
conditions resulted. During and following the uplift and be-
fore the end of Carboniferous time the mountains, so far as can .
be observed, were worn down to moderate relief. During this
time thick deposits of limestone conglomerates, derived from the
Silurian, Ordovician, and Cambrian rocks toward the heart of
the uplift, were laid down in the bordering Carboniferous seas.
As erosion progressed, during late Carboniferous time folding
and faulting occurred, as is shown by the infolding and fault-
ing of some of the earlier Carboniferous conglomerates with

- older Paleozoic strata. Remnants of this Carboniferous con-

glomerate occur in the present Arbuckle Plateau in a number of
places and conceal the whole northwestern extension of the up-
lift. The nearly flat limestone conglomerate, grits, and clays of

~ the basal portion of the “Red Beds” rest unconformably upon

the Coal Measures conglomerate and across the extreme west-
ern end of the Arbuckle Mountains. Between the Permian and
the Cretaceous there is no record of sedimentation, and it is pre-
sumed that land conditions prevailed,

Develpoment of the Arbuckle Platequ—The basal forma-
tion of the lower Cretaceous lies across the southeastern side of
the Arbuckle uplift, on a nearly smooth floor, composed of
granite and interstratified with thick and hard limestone and
thinner limestone, sandstone, and shale formations., This form-
- ation, which is slightly inclined toward the southeast, is com-
posed of the beach and near-shore deposits of the Cretaceous
sea, which transgressed northward and most likely beyond the
region of the Arbuckle Mountains. The nature of these deposits
of the Cretaceous and of the flat fioor upon which they rest sug-

. gests strongly that the land upon which the Cretaceous sea ad-

vanced had been reduced to a low peneplain. Whatever the con-
. dition of the pre-Cretaceous land, it appears that the Cretaceous

» degradation reduced all the rocks from the soft shales of the

Carboniferous to the massive hard limestones off the Cambro-
Ordovician and the granite to a nearly flat plain. -The basal
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t(?i]x;eegii(l:‘zotxfx formation was rapidly eroded
thed Sa% ézn of the drainage and of the dip of the st t

.‘c\;rle{}? re;]noved from the rock floor of val;'a i‘:l" ﬁfter

duced the toen the yh. ad been deposited, differential er);sig b

bosqurine g" phic forms of the Arbuckle Mountaj and the

Pidering }?ar;z\ el hills and valleys and etched p] ltns nnd fhe

e Arbuckle Mountaing when projectgda seoauut'hwg}g

Passes beneath the i
Cretasonneath ¢ Cretaceous sediments, approximately in the

toward the south, in

grade, Washita River h

g 1 , however, flows in i

¢ }llit)a:]ngc}?sti]ne tzti sgﬁ l:éoci\l;s betfore reachinga ;g‘évzl%tgl:lli?sf::sézgg
r ountains, T}

down more rapidly than the hard lim?sst%::ita:o; ];:?Ie“;'eil\‘rirwv?r;g

. required to keep pace in i i
across the Arbuckle Mount:?rsgng fts deep and_ narrow gorge

Peneplain of probable Tertiary age—~—Toward the north

east and southwest there i
M o 18 8 8
the plateau in the Arbuckle M'tl)u(jﬁ:;ciir;ttgt;;}}g O e el Lot from

these river valleys ther

slightly below the level]eo?rfh:l?)‘lliﬁd They contanta ch
gravel and sand, simjlar to the mater
at the present time.-

They contain dep a;gnels
) 08its
aterial transported by the r;vgf

These deposits occu

for r upon the worn surf ‘boni
ingo:}?é ('Irréertta;geoui, and early Tertiary rocks, aﬁ?ox? faCa;bon}:-
TS he Ter ry border In southwestern Arkansas andpg 01? o
comas, thes erglcxl'avel deposits bezome more abundant and ?ii elxin
doring xr gnd %r descend beneath latest Tertiary deposits k?o y
vaiog the Gu oast. Farther toward the northeast the lr-

and wide river channels lying nearly in thes;eer!l:-

PHYSIOGRAPHY 13

plain have been studied and mapped, along Canadian and
Arkansas rivers, from the western border of the Creek Nation
to the Arkansas line in Indian Territory. This peneriain
stretches westward into Oklahoma and northward across 1ndian
Territory. It has a lower inclination toward the southeast than
the marine Cretaceous plain represented in the Arbuckle Pla-
teau. Northward the horizon of the latter plain projects above
the land, while the former continues nearly flat and is now
preserved throughout southern and Central Indian Territory in
almost innumerable level-crested ridges and hills. These ridges
and hills are supported usually by beds of hard rock, and their
crests occur at elevations approximating 850 feet. Outside the
mountainous regions there are few hills which rise above this
general level. These are usually table-like and are protected by

flat and hard strata. :

In the eastern part of Indian Territory the Ouachita Moun-
tains rise above this plain, as do also certain isolated mountains
in the Arkansas Valley. In the Ouachita Mountains this pene-
plain is represented by wide, flat valleys, which have been pro-
duced upon the softer rocks. In Arkansas Valley the mountains
which rise above the plain are limited areas where the rocks
oceur in broad, synclinal folds containing the harder and thicker
sandstone strata. These mountains rise above the plain, as mo-
nadnock-like eminences and peaks, to elevations of 1,700 to 2,500
feet above the sea. The wide distribution of the surficial deposits
connected with old river channels but slightly depressed below
the peneplain, their relations to the more abundant gravel
deposits near the Tertiary, as already described, and the wide-
spread degradation of the hard and soft rocks to the same general .
level support the hypothesis that the surface nearly reached sea
level at the time of its reduction to the peneplain stage.

Recent peneplanation in the broad valleys.—It would appear
that since the formation of the probable Tertiary peneplain the
land has been tilted slightly to the southeast. In support if
thig it is observed that the larger streams have descended in
softer strata to depths approximating 200 feet below the general
level of the Tertiary peneplain, cutting for themselves wide and
flat valleys. These wide valleys may be considered to form rude-
ly a lower peneplain representing the present stage of erosion.
The smaller streams tributary to the large creeks and rivers
have steeper grades, especially toward their sources, and occupy
various levels between two peneplains.
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STRATIGRAPHY OF THE ARBUCKLE MOUNTAINS
IGNEOUS ROCKS (PRE-CAMBRIAN)

Igneous rocks are exposed in three areas in the Arbuckle
uplift. The largest of these in the eastern portion is composed,
tor the most part, of granite, of a small amount of rocks related
to granite, and of intrusive dike rocks, chiefly diabase. The
other two areas which are situated near each other in the west-
ern part of the mountains, are composed of granite-porphyry
and aporhyolite, containing also basic dikes. The granite occurs
in the extreme southeastern side and is partially concealed by
the lower Cretaceous sediments which lie across this portion of
the Arbuckle region. It occurs in a rudely triangular area about
20 miles in length and 10 miles in width at its broadest part,
near the western end. It is overlain across the western end and
at a few points upon the northern side by middle Cambrian, the
oldest stratified rocks of the region. Throughout the northern

side, with two exceptions, the granite comes in contact with the
sedimentary rocks along lines of faulting.

The two prophyry areas occur in the Arbuckle Mountains
proper near the western part of the uplift. Like the granite, the
porphyry upon the western and southwestern sides is overlain
by the middle Cambrian sediments, and upon the eastern and

northeastern sides it comes in contact with the sedimentary
_ rocks along lines of faulting.

In middle Cambrian time the granites, porphyries, and
other associated or included igneous rocks were eroded and their
materials deposited as the oldest Cambrian sediments which
here rest on them. Their approximate age, however, can not be

determined further than is indicated by their position beneath
middle Cambrian rocks.

GRANITE AND ASSOCIATED IGNEOUS ROCKS

The granite is a reddish or pinkish rock moderately coarse
in texture. Associated with it are numerous dikes of gray to
dark-blue or black basic rock, besides less numerous dikes of
pale-pink to white aplite, and rarely dikes of granite-porphyry.
These dikes of basic rock penetrate the granite in many direc-.
tions, though the largest number have a bearing generally to-
ward the northwest and southeast. The surface of the granite
is nearly flat and is in large measure concealed by materials re- .
sulting from its own disintegration and by residual sands from
the Trinity formation, so that it is not possible to locate or trace
many of the dikes beyond the immediate valleys of the streams

IGNEOUS ROCKS 15 -

7 t
heir best exposures. In the eastern par
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jons of the rocks could no ( er-

?nni?x:gl.e ll.ilflllo?he gpecimens e);ammeil' g%ﬁgg%rig}i:ti}?&oﬂfgui)s-

ing in composition from olig e to ,
gllisgétr:: %lrogminent as orthoclase or microcline; quartz, usually

in the form of pegmatitic intergrowths, with orthoclgse, is al-
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ways present, but never in ab-ndance. With these minerals
biotite occurs almost invariably; in all but two of the specimens
hornblende is abundant. One of the rocks contains hornblende
equal in amount to the plagioclase and alkali feldspar, and is
remarkable in its very considerable development of quartz, It is
a middle type between granite and diorite. From this interme-
diate type the tendency seems in the majority of cases to lean
toward the side of the granites. One of the specimens is a near-
ly pure diorite, consisting largely of plagioclase, feldspar, and
hornblende is abundant. One of the rocks contains hornblende
rocks indicate a very interesting series, worthy of more ex-
tended study.

Aplite.—Aplite occurs also in association with the granite
_in a2 manner similar to that of diabage. In places the exposures
are such that the true relations between the aplite and the
granite could not be determined. Where erosion had removed
the disintegrated rock the aplite appears as well-defined dikes.
Specimens examined petrographically are pale pink or nearly
white in color, containing no ferromagnesian silicates, and com-
posed almost entirely of feldspars and quartz, with very little
magnetite or hematite. The texture of the aplites is even and
finely granular. Orthoclase, microcline, and plagioclase are
present in all and are slightly greater than quartz in amount,

Granite-porphyry.—Granite-porphyry oceurs in well-de-
fined bands, apparently as dikes in the common granite. The
only exposure of this porphyry noted is in a small tributary of
Rock Creek in the western side of sec. 1, T. 4 S, R. 5 E. The
granite-porphyries are fine textured and brick red. The pheno-
crysts, distributed in a dense groundmass, are irregular in size
and consist of orthoclase quartz, and some dark silicates, prob-
ably hornblende, which is now completely altered to chlorite and
the hydrous oxides of iron. The feldspars and what remains of
the ferromagnesian silicates are in large imperfect crystals,
while the quartz is in very much smaller, rounded and dihexa-
gonal grains. The groundmass is partly a finely granular ag-
gregate of quartz and feldspar and partly a micropegmatitic
intergrowth of these two minerals. Magnetite is an abundant
accessory.

Diabase dikes.—Dikes of diabase are common throughout
the granite, but increase in abundance from east to west. Near
the western end of the granite, in a mass northwest of Tisho-
mingo, they are so numerous as to form in places a network of
sheets and stringers. These dike rocks have considerable varia-
tion in texture, but are all to be considered as diabase. They
vary from dense, finely porphyritic contact facies to coarse rocks
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which might almost be considered gabbro. Their composition is
very uniform. Augite, labradorite, and magnetite are always
present; biotite rarely occurs; and in only one instance was
olivine found, or, more correctly, pseudomorphs of serpentine
after olivine. These diabase dikes usually weather more rapidly
than the granite, and as a result fresh specimens in many cases
can not be obtained. The secondary minerals—chlorite, kaolin,
calcite, muscovite, and epidote—are very abundant. In the dense
rocks, evidently near the contacts, the groundmass, although
very fine grained, is still distinctly ophitic. Delicate skeleton
crystals of magnetite add materially to the felt-like appearance.

"Phenocrysts are seldom perfect and never large. The plagioclase

laths average about one millimeter in length. The coarser speci-
mens, probably from the central portions of large dikes, show a
tendency to assume a granular structure, which, however., .is
never perfect; their structure would still be described as ophitic.

PORPHYRY AND ASSOCIATED BASIC DIKES

The porphyry of the Arbuckle Mountains occurs in two
areas, known as the East and West Wooded Hills, which rise
slightly above the general level of the Arbuckle Mountain table- .
land. These igneous masses have the same relations to the sur-
rounding stratified rocks as the granite above described. The
relations are graphically shown on the geologic map (PL I).
These igneous rocks, of pre-Cambrian age, consist of granite-
porphyry and aporhyolite of various shades of pink, red,
and brown, In so far as could be determined by a general
survey the aporhyolite is intrusive through the granite-
porphyry. In places the aporhyolite, like the granite-porphyry,
is strongly porphyritic and shows large clearly defined pheno-
crysts of pink feldspar in a reddish and darker fine goundmass.
In other places it is even textured, without porphyritic character,
and shows a beautifully banded structure. In thin sections a
fluidal, vesicular structure is shown. The base is generally de-
vitrified, but certain bands show perlitic structure.

Like the granite in the eastern part of the uplift, the igne-
ous mass is penetrated by numerous dikes of diabase, which are
themselves older than the middle Cambrian, since sediments of
that age rest unconformably upon them. These dike rocks vary
somewhat in character and in color, from very dark blue to gray,
but in general are of the same nature as those occurring in the

_granite area.

SEDIMENTARY ROCKS

In pre-Cambrian time the region of the Arbuckle uplift
was submerged and the Reagan sandstone, the lowest Cambrian
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sediment, was laid down upon the eroded surface of the granite
and porphyry as a beach and off-shore deposit. The pre-Cam-
brian land, composed of igneous rocks, possessed some relief at
the time of the submergence, as is shown by the uneven contact
of the igneous rocks with the Reagan sandstone and also by the
variable nature of the sandy deposits. The land in the immedi-
ate vicinity of the uplift was soon submerged, however, as is
shown by the presence of fossiliferous horizons representing the
same mid-Cambrain time in the upper member of the Reagan
‘sandstone wherever it ig exposed. -

CAMBRIAN ROCKS

Reagan sandstone.—This sandstone is a variable forma-
. tion, as regards both its thickness and the nature of its materials,
In the eastern part of the uplift, in contact with the granite, it
varies in thickness from a few thin beds to approximately 500
feet, with an average thickness of about 300 feet. In its thickest
portion, at the western end of the granite, the lowest beds are
composed for the most part of coarse arkose grit, The following
is a record of the thickest section of the Reagan sandstone as it
gccurs at the western end of the granite area, beginning at the

ase: ) o E

. Section of Reagan sandstone .
Feet

Quartzite and arkose conglomerate, composed of poorly
sorted granitic materials 30
Coarse grit and sand, with some clay and green sand in . -
upper part, generally well stratified : 370
Thin-bedded and laminated sandstone, becoming cal; * '
careous in the upper part ' ’ 60

This section is followed by generally thin-bedded ‘siliceous
limestone and shaly strata through several hundred feet to the
top of the middle Cambrian. The calcareous-beds at the top and”
above the Reagan contain numerous fossils of well-defined mid-
dle Cambrian forms. S

The Reagan sandstone overlying the porphyry in the south- -
-ern sides of the East and West Wooded Hills has a section simi-
lar to that in contact with the granite, The coarse materials -
which make lentils of conglomerate near the base, however, are
here composed of porpyhry and associated dike rocks. - In the up-
per part of the formation greenish clays are probably more
abundant, and the green sand continues higher up into the more -
calcareous beds. As in the occurrence near the granite, here the
calcareous rocks contain numerous middle Cambrijan fossils.
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dle Cambrian forms. . .

The Reagan sandstone overlying the porphyry in the south-
ern sides of the East and West Wooded Hills has a section simi-
lar to that in contact with the granite. The coarse materials
which make lentils of conglomerate near the base, however, are
here composed of porpyhry and associated dike rocks. In the up-
per part of the formation greenish clays are probably more
abundant, and the green sand continues higher up into the more
calcareous beds. As in the occurrence near the granite, here the
calcareous rocks contain numerous middle Cambrian fossils.
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CAMBRO-ORDOVICIAN ROCKS

Arbuckle limestone—The Arbuckle limestone, with the ex-
ception of thin, shaly strata and occasional siliceous and
cherty beds, is composed entirely of light-blue and white lime-
stone and cream-colored to white crystalline dolomite. The sec-
tion ranges in thickness from 4,000 to 6,000 feet, and includes
the whole of the upper Cambrian and the Calciferous of the
Ordovician. From the base of the formation upward to the top
of the middle Cambrain the rocks are composed of thin-bedded
and, in part, intraformational conglomerate and shaly lime-
stones. While pursuing stratigraphic field work in connection
with the study and collection of the fossils, Mr. E. O. Ulrich noted
the occurrence of what appeared to be shaly lentils at the top of
the middle Cambrian, indicating to his mind an unconformity
between the upper and lower Cambrian.

Beginning with the upper Cambrian the rocks are composed :
of massive and hard, pink to yellow crystalline limestone and
dolomite, which weather to various shades of brown and almost
black. Rocks of this character have a thickness of 500 to 600
feet, and are followed by lighter-colored massive dolomite and
limestone, without any indication of time interval, up into the
Ordovician. Beginning approximately 450 feet below the top
of the Arbuckle formation the limestones become more thinly
bedded and are associated with thin and, in places, shaly strata.
Very near the top occasional sandy beds occur.

In the massive beds in the central part of the formation
fossils are found, but not in great abundance. Near the top,
however, where the rocks become argillaceous, fossils are more
common. Fossils of the following genera, mostly undescribed,
occur in the upper 1,250 feet of the Arbuckle limestone,

Fossils of upper portion of Arbuckle Limestone

Billingsella, 2 species Hormotoma, 2 specles, one very
Polytoechia? near I1. artemesia Billings.
_Stromatocerium. " Trochonema

Calathium, 2 specles. Orthoceras

Maclurea. Trochoceras

Ophileta Leperditia

Eceyliomphalus Isochilina

Eccyliopterus Primitia

Raphistomina Bathyurus

Licspira (? Helicotoma). Isotelus canalis?

Euconia (near E. ramsayi Billings).

. On account of its thickness and its position the central part
of the uplift of the Arbuckle formation, though generally steeply
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upturned, occurs over broad areas, and forms a large part of
the table-land of the Arbuckle Mountains. It extends from the
southeastern end of the Arbuckle Mountains, where it is over-
lapped and concealed by Cretaceous strata, to the northwestern

end, where it passes beneath Pennsylvania and “Red Beds” con-
glomerates.

ORDOVICIAN ROCKS ,
Simpson formation.—Aftey the Arbuckle limestone was
deposited there was a general change in the nature of the sedi-
ments. The top of the limestone seems to have been slightly
eroded locally and wpon the surface were deposited beds of pure
sand. At other places the Arbuckle limestone is overlain by
shaly and impure lime—the basal beds of the Simpson form-

ation. On these local sandy beds at the base there were de-
posited greenish shales and thi i i

interstratified with a number ,
total thickness ranging from about 1,200 to 2,000 feet, I

ing (p.21) is a general section of the' Simpson formation
south side of the Arbuckle uplift west of

being given from above downward,

. The sandstone bed No. 4 in the section is more persistent
in its characteristics, including thickness, than the others, and
Serves as a convenient datum for reference. It also separates
the formation into two divisions of nearly equal thickness,

, In the northern portion of
northern side of the Arbuckle
River, the Simpson formation j
in the southern portion. This i

on the
Washita River, the beds

the region, and especially on the
Mountains west of the Washita
s found to be much thinner than
s due chiefly to the absence of the.
lowest beds, which have an aggregate thickness of several hun-
dred feet. The upper division of the formation is found to be-
come thinner horthward, owing to the decrease in the quantity
of lime and clay. With the decrease in amounts of lime and
clay northward there is a general increase in the abundance of
sand, the whole formation becoming more siliceous,

On the northern side of the region the Simpson formation is
exposed much fart_her east than on the southern side, where it
is found in its typical thickness and consistency, Near the east

end, in the valleys of Blue River and Delaware Creek, the struc-

ture is so variable that Aaccurate estimates of thickness could not

made. It is approximately 1,200 feet thick, and the sand is
relatively more abundant than in the northern part of the
Arbuckle Mountains farther west. In all places noted the sand

is fine gra.ined, and in many cases is completely separated from
clay and lime sediments.
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. 1 -buckle uplift,
" Qpatd ; ormation on south side of A1
‘.S‘ectzon of Simpaon '{vest of Washita River.

Feet
1.. Thin limestone with grelen stl:‘tesiSin::lx;zt‘l;:ttl;?:]l;g..l.-.;..400
::mtl:lleinlgovl::;spf;\:let:linl tl:::stormation, while hlghel; ;lt'.
becomes fine grained and argillaceous, resembling th
< of the succeeding Viola formation. %
2. Sandstone o

Phedded ..ooccceeeemenminieneennconnas
. Limestones and shales inter : :
? Some of the limestones are highly fossiliferous: :)irt::ll;
tricenarin, deflectn, Monitculiporkl Bryozc{a, ..\lg““
ornamented cystid plates, and specles of Ctenodo 1:);)-200
4 SBOASIONG v O
ly limestone -
> '?‘1;12 Tower 50 feet highly fossiliferous, contalnht]g O‘st:,;ad
y nd bases of crin
a with numerous Bryozoa a
(::(;?umns making a fauna sufficiently peculiar to be
)
easily distinguished.

33
¢ SBRBLONE oo T o
?? Thin-bedded limestone and shales inte;sit:;ltigt:::n.l.cmm
' X dance, chiefly
taing fossils in great abun . y :

(()::Illarge and small species, and numerous gasleropods,

pelecypods, brachiopods, und trilobites, : N o4
8. Greenish shales with few thin limestone nyev ......

Thin sandstone 450

“in -thin beds ..ot
lar crystalline limestone :
> ((};lor:t?a‘ilns an abundance of Ost.racoda-(Leperdilllu chiefly)
‘e asg to appear wanting.
d other, fossils so rare as : x .
10 ll’rIl‘hin limestone and shales interstratified with oc

29
{onal thin sandstone ey
11 c:;’hite to light-brown sandstone, occurring locally

- The Simpson formation contains a ver‘y S‘mzﬁaggpgziuax}g;
ollections of fossils were made by Mr. Vil ’reliminary
Larget(};e district west of Washita River. On yﬁici‘:e reliminary
ggg;r of this fauna has been n;ade, b]utti(l)';l is ]gglow ent for ac
i i nd general correla .  of
f'g;g}:fyclzzigirfizzgnfgrms% separated according to the two divi

sions of the formation. (Pages 22 and 23).

. ion

The fauna of the lower division of the 'Sfmll\}):v(:'n éc:)t;‘r]r{lat;gd

is decidedly similar to that of the Chazy o New o eting

l(% e?ila and of the Pogonip formation of N ‘e.val)r ?o GConsidering

thaégz east-and-west connectfions, it kls1 :;;prcl::lr?tz Jo mote tha the

i fauna, so far as ki , ns he
llg)xygfilf'icsflg:ﬁls: Ic])t“ tahe lower division (Murfreesboro limestone)
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Plates o cysﬁ'glsszls of lower Simpson formation
cystiten). an (? Glypto- Bucanfa sp. undet: (larger, with
Siphonotreta 8D. undetermined BBcharmate Toroum). .
Cranta sp. nor . ucanella sp. undet
. ‘ . ermi
Maclurea sp. undetermlneltl:d'

Orthis costata
Orthis (D Eccyliopter
(Dalmanella) pogonipensis Leperditia :: :llza:’;ditel:mmed'
. abulites.

Walcott.

Orthis sp. ? no Leperditia bivi
. v. a White,

Saffora). (near holstoni Leperditella of several undet
Ctenodonta sp. nov. (of C mined species. erer

type). . - nasuta This division s particularly
Ctenodo character

N nta sp. nov. (large, ovate m erized by these Ostracoda,

pecies). any of the limestone layers be-

ing crowded witl
i large
small specles, ¢ and
gathyurus 8p. undetermined.
eraurus of two undet
species. ermined
Amphlon nevadensis? Walcott

the Stones River .
: group in middl .
to be of e Tennesse . .
o3 o of gauivalent age.  As a whole, the fauns o o i3 beieved
Stones River group in Tomperared, o, the upper division of the
lent i essee and Ke of
beds in the upper part of the I\Iissis:ii)ulfik%;?edythe equiva-

Viola limestone.—Th i
top of e X ~—lhere is a gradual transiti
formatio?x .Sl'lln‘l?:?:g f(l)rmatlon up into the basa?r;l)zﬁsotr)lf {ﬁon{rthe
one tion. The da;:.kayers of the Simpson are usually are'lllola
the bac thi the’V' 1 er, anq more evenly stratified than tgl o 8t
lola, and in places contain partings andoiﬁagg

of clay. The rocks
h . at the .
somewhat in different pal't:o;]fti%z (;'11:3 lgach side, however, vary

The Viola formation i .
deposjt of limestone 50:)0::10 1’?03 chntmu()ug by
massive on very fresh exposure,

bedding is pr . i
£ 1s pronounced, showing layers rarely more than a foot

in thickness. In the mi
; . middle and i
occasional bands and nodular ma;gge;fpcaﬁ‘gstespema]]y there are

TheViola limestone is divisi i

L limest e is divisible into i
ten% illf}ﬁg lc)gl\ afrlatlons'ln bedding, in textaﬁzeznxgeg:be;'s' ploa
ont in ¢ apprm _of the limestone. The upper 'and midSI mem.
s are thino:l(;;nately 300 feei_: thick. The lowest mer%t:nen'l-
oot ot thinne tzamd more variable than the others. Th eir g
roughly bedeon llismse:tfoﬂght-l(io]oreg, coarsp—textured ::md ugugflvs;
in thickness anywhere, and in g)l;(;e:ti);ymvrllcllll lilgé exceed 100 feet

Cyrl?donta Sp. undetermined
Modiolopsis s). nov. .
Modiolopsis sb. nov.
Bucania sp. und
. et. (small
flat dorsum), ( g

! t slightly variab
eﬁt thick, which usually appl:all:
pon weathering, however, the

‘ring also in the lower part O
. terisk.]
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. Fossils of upper Simpson formation

" [Most of these species K

Receptaculites sp. nov.
Protarea 8p. nov. (Massive-laminar
form).
Archaeocrinus 8p. undetermined.
Platycystites (?) sp. nov.
Amygdalocystites sp. nov.
Glyptocystites 8p. NOV.
*Numerous monticuliporoid Bryo-
Z04. ’
Stomatopora
Ulrich .
Phylloporina sublaxa Ulrich.
Rhinidictya nicholsoni Ulrich.
Arthroclema sp. nov.
Pachydictya cf. foliata Ulrich.
Lingula coburgensis Billings.
Schizambon (? Siphonotreta) min-
nesotensis H. and C.
Crania granulosa ‘Winchell,
Craniella ? ulrichi Hall.
Pholidops trentonensis Hall.
Plectambonites  sericea (Stones
River variety).
Strophomena filitexta Hall.
Rafinesquina minnesotensis Win-
chell.

proutana-pertenuls'

Scenidium anthonense Sardeson.

The middle member consists of w
bedded limestone. On account of the abund-

tes of the genus Trinucleus in certain layers
winucleis member., It is characterized
ed and even bedding.

' erally even and thin
ance of fossil trilobi
it might be known as the T

by white surface where weather

The highest member resembles in >
In its lower part the beds are thicker,

more uneven than those of the middle part. In
t the beds are thin and more argillaceous. The
of this member resembles very muc
ter of bedding. It is more crystalline and
being light gray and occasionally pink.

tial physical characters.
more earthy, and
the middle par
limestone at the top
lowest beds in charac
usually lighter in color,

pnown only in the upper 300 feet. Those occur-
f the subdivision are distinguished by an as-’

*QOrthis tricenaria Conrad. -
*Dalmanella perveta Conrad.
*Dinorthis near pectinella Emmons
*Orthis (? Dinorthis), deflecta Con-
rad. ’
Orthis (? Dinorthis) sp. nov.
Hebhertella bellarugosa Conrad.
Triplecla sp. nov. (striated).
Zygospira (Hallina) nicolleti W.
and S.
Zygospira (Hallina) sp. nov.
Clionychia lamellosa Hall,
Ctenodonta contracta Sulter.
Eurymya plana Hall.
Tetranota ohsoleta 7 Ulrich,
Pterotheca attenuata Hall.
Ampyx 8D. undetermined.
Harpina 8p. undetermined.
Platymetopus sp. nov. near bi-
cornis Ulrich.
Platymetopus sp. nov. near cucul-
Jus M. and W.
Pterygometopus  near schmidti
Clarke. .
Numerous undetermined small 0s-’
tracoda of the families Cypridae
and Reyrichiidae.

hite to light-blue and gen-

part the lowest in essen-

h the
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On the whole the Viola Ii
al
?ﬁssAand general characterlils.rtl;‘iats:l
e Arbuckle Mountain regions,

An investigation of

) the fossil

g?‘gssigggle‘ghti}éﬁ zg§¥e:gztign£ shows that th
. 4 n .

described. The most fossi]?fge three lith

preliminar »
named forr};lss:t udy of the fossils

Fossils of lower memb 1 3
Streptelasma profundum var - Of lea hmeswne.
Tetradium columnare Hall ‘
Homotrypa int¢realaris Ull:lch
Bythopora subgracilis Ulrich .
Phylloporina reticulata Hall'
Rhinidictya mutabilis Ulrich.
Rhinidictya mutabilis major Ijlrich
Escharopora subrecta Ulrich, '
Phaenopora incipiens Ulrich
Arthropora bifurcata Ulrich.
Plectambonites sericea var..
Strophomena filitexta Hall.
Rafinesquina deltoidea Conrad
Daln::ne]la hamburgensis ? iVal-

cott,

glnorthls pectinella Hall.
l?:ﬁ:;;;‘,)ma 8p. undertermined
E%hynchotrema. increbescens Hall
Zygospira recurvirostris Hall. '
Vanuxemia gibbosa Ulrich.
Technophorus subacutus ? tilrich
Cyrtolites retrorsus Ulrich, '
Protowarthia pervoluta U. and S
Lophospira bicincta Hall. '
Strophostylus textilis U. and S
Holopea obliqua ? Hall. '
Pterotheca attenunata Hall,
Bumastus trentonensis Emmons.

Nearly all of the ab i
Clita y ! above fossils occur in t ;
Thesgngggsztis- beds ‘of the Ordovician secti}:)(rel Pi_Lyllopqmna and
Treneon s, £ re correlated with latest Black Ri o Minnesota,
. any of the species occupy these }11v

As a wh i
Viols ]imesto?liee ithe middle member or Trinucleus bed
r:}rlnains nestor chiiﬂr;r()?naggg(;al?tlx fossiliferous. Th;:e ogéa‘;ﬂg
remain 3 orizons,
other above the middle and the third hear the top - maser AT
undance of graptolites .N
. ext to the

Trinucleus the i
Lhe graptolites a .
monest fossils of the midd]errsnet:':le)g}os‘: characteristic and com-

These fossils indicate that the Trin

posited during the latter half of the Trentudeus beds were de-

on age.

tone varies but gli i
ghtly i ick-
s throughout its occu};‘rgntz}:cil;l

8 by Mr. Ulrich, who collected
gfé' are thl;*ee faunal
ic member '
rcr)lus development of t}:: %Zos‘;?
n ; gor@hern occurrence, in the
» 6 miles northeast of Roff. A
collected shows the fo]lowi.ng-
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Fossils of the middle me

Dlplogiaptus pristis ? Hall.
Climacograptus typicalis Hall.
Schizotretra minutula W. and S.
Conotreta, 8D. undertermined
(7 rusti Walcott).
Rafinesquina deltoidea Conrad.
Conularia trentonensis Hall.

The upper member of the Viola 1i
but only in the upper 95 feet is it abund-

r 50 feet yielded no fossils. In the

300 feet in thickness,
.antly fossiliferous. The lowe

middle portion the fossils are not only rare, but poor
ollowing list occur only in the upper 50 feet

The fossils in the £
of the formation:
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mber (Trinucleus beds) of the Viola
limestone.

Trinucleus concentricus Eaton.
Trinucleus spb. undetermined.
Proetus parviusculus var.
Pterygometopus (near callicepha-

lus Hall).
Nileus vigilans Meek and Worthen.

mestone is approximately

ly preserved.

Fossils of upper member of Viola limestone.

Bead-like joints of the stalk of an
undescribed crinoid or cystid,
one-quarter of an inch in thick-
ness.

Pachydictya gigantea Ulrich..

Ptilotrypa obliquata Ulrich.

Pleétambonites sp. nov. (with den-
ticulate hinge).

Strophomena wisconsinensis Whit-

field.
Leptaena unicostata M. and W.

These are all species characterizing the uppe
Wisconsin, lllinois, Indiana, and
the same fauna occurs in th
e Tennessee in the Fernvale form-

Richmond age in Minnesota,
Ohio. In northern Arkansas

Bayou limestone and in middl
ation. This is one of the most widespread hor

Rafinesquina sp. nov. (near came-
rata).

Orthis kankakensis sweeneyl Win-
chell.

Dinorthis subquadrata Hall.

Dinorthis proavita W. and S.

Hebertella insculpta Hall.

Dalmanella macrior Sardeson.

Platystrophia acutilirata Conrad.
Ithynchotrema capax Conrad.
Parastrophta divergens 11, and C.

r divisions of
e Polk

izons and certain-

ly the easiest to recognize, of the Ordovician rocks,
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Sylvan shale.—The Sylvan shale and the suc
paratively thin formations,
e necessarily m
t strong contrasts, lith

limestone are com

their narrow outerop they ar
While these formations presen
they belong to the same system.

The nearly pure lime deposit
Viola time were succeeded by dark-
in apparently conformable succession.

ceeding Hunton
and because of
apped together.
ologically

s laid down at the close of
blue to black and green clay
The deposition of the
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greenish Sylvan shale continued witﬂout interruption until it
reached a thickness of from 60 to 300 feet, when it was suc-
ceeded abruptly by the Hunton limestone.

The Sylvan shale increases gradually in thickness westward.
At the east end of the uplift its thickness is estimated to be 60
feet, while west of Washita River it is approximately 300 feet,
Being a soft clay shale and bounded above and below by hard,
ridge-making limestone, it invariably makes smooth swales or
valleys, which are protected by forests, As a result fresh ex-

posures of the rocks, especially at the contact with adjoining
formations, are rage.

Only one exposure of the shale at its base was noted ; this is
about 2 miles northwest of Dougherty. At this place from the
base upward through several feet the rock is compact, dark-

blue to black calcareous and bituminous shale, containing an
abund

sils are exceedingly rare.

This basal bituminous shale is harder
than the succeeding green

] ish shale and is distinctly stratified.
The greenish shale higher in the formation is homogeneous and

massgive and shows usually but slight indication of lamination,
particularly on weathering.

A preliminary study of the fossils occurring in the dark
basal shale shows the following forms:

Fossils of the lower part of the Sylvan shale:
Diplograptus sp. undetermined.
Climacograptus sp. near typicalis.
Leptograptus sp. undetermined.
Lingula; short, obtuse form.
Lingulops ? sp. nov. (platiorm ob-

solete).
Leptobolus sp. near insignis.

Leptobolus ? sp. nov. (has -six
strong radiating plications).

Conularia sp. nov., with surface
sculpture very similar to that of
the Trenton C. papiliata Hall.

Conodonts of forms resembling
those referred by Hinde to Prion-
iodus and Polygnathus.

The fauna of the Sylvan shale as far as known is generally
remarkably similar to that of the Utica. The specific differences,
however, are such as to distinguish them yet a study of the fos-
sils convinces one that the fauna of the Sylvan is a direct develop-
ment from the much older fauna of the Utica shale and not of
the intervening faunas of the Cincinnati group. From this evi-
dence it would seem that the position of the Sylvan shale in
the time scale is problematical. The highest known fauna of the
Ordovician, that of the Richmond group, occurs at the top of the
Viola limestone, beneath the Sylvan shale, and the Clinton occurs
immediately above the Sylvan, in the base of the Hunton lime-

ance of graptolites and shells. Elsewhere in the shale fos- .
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st ; i i therefore, the Syl-
§ ing to the present cla_tsmﬁcatlon, t Sy
3?1? %h‘:lcecgll‘l%ll?lﬁ be correlateg -g'llth i;geiyigglirﬁﬂgklt:%\/[ 133?:

i ician and-Silur . n-
::?:: zﬁgglc;}i)ee gf:c%‘(,i between the Viola limestone and the Syl
van shale.

: SILURO-DEVONIAN ROCKS
- he Sylvan are
: imestone.—The green clay shales of.t
uccggggo;lb%':)tly by hard, white to light-blue llmiitori)ea:g tY(\)t;:
;-Iunton formation. Usually the qontact rock a't“ }?ard e o
Hunton is a massive bed of oolitic limestone. LOCdi y A Ploper
limestone beds are found at the base, with 1 arely aontact e
of brecciated limest(;lne or ltimest%rclle gff)nt%t)rx}balfgkllr‘; ¢ e " ihe
Sylvan shale. At the eastern end O e A T pout 160
i ¥ the Hunton limestone 1s estima )
gﬁknff si‘n(gretases gradually westward on the nqr‘ghgtrn Sédl?‘ ::ntl?se
li.ft until it reaches nearly 200 feet in the vicinity (i merates’

urixeré it is concealed by overlap of Coal Measu1;es cong lg_ € thé
Z)Vn the southern side of the uplift, east of W ashltz(i)f ::.‘l;ol;;t he
formation thins out and is absent for a dls.tance1 f o e
miles. Where it is thinnest the bgds are mole Or les siliceous.
Fart};er west, beyond Washita River, the fot"ma‘.t(llonoé icreases
until it is nearly 300 feet thick on the southem“ ]?{l :Beds" o
buckle Mountains where it passes beneath the E e‘ Beds one
glomeratc,'northwest of Woodford. On the northern

. ‘Arbuckle Mountains south of Washita River it is about 170 feet

- thick.

The Hunton formation is composed of hard, thicgec:gszigizg
limestone, thin earthy limestone, and mar]s. It njla‘yl B
into thl‘ee’ fairly distinct members accprdmg tol ]l‘t 11% )(()cgept harae.
teristics, and to a less extent according to color. ot ottt
the forrr’lation is very thir;], aihon the ;c:gi?:r:arslldﬁ vgays : up Y
east of Washita River, the three me ers can Al e south

i i . An average section of the form 1 | uth
gigglgfs ?ﬁg Arbuckle Mountains west of Washita River is approx
imately as shown on page 28.

i beds of crys-

member contains ]o_ca]ly, at the top, )
tal]'inq;h:nlép\?::y cherty and flinty limestone. \N}/lhltle ?ﬁ] :I&cg&?(sﬁ
of the formation becomes greater westward, t a: () the Indl he
1 members does not increase in the same propor dué a3 the
ar test variation in thickness of the formation is e Lo Lo
gr%%]e member. West of Washita River the upperbm%(le er has
' mihickness of 10 feet on the northern side of the At‘i\ u:ame roun-
: ins and 80 feet on the southern side. Tast of fhern v

i? increases northward from a thin bed on the S(I)?li'anks
35 feet on the northern side of the uplift near .
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Section of Hunton Limestone
Upper Member

Sem}lcryatalline limestones, in places cherty, Interst et
ed with occasional thin marly layers , e 3
............................ 0
Middie Member
alcareous clays, with some hard’
more abundant in the lower part ....170-199

Marly limestones and ¢
limestone layers,

Lower Member

limestone succeeded by hard thin
ional marly layers. At the base
an oolite, 4 to § feet thick, which

Thick-bedded crystalline
limestone with oceas
of this limestone ig
locally ig silicifieq

The lithologic differ

. [ en i

{)mg_mshed are accompanie(;:ef;ybi“,a:‘1’1};1110h he members
asis for age distinction, The m

35-40

a thin bed to 25 feet o y i
are distinctly Clinton!: m’?‘ﬁ’ (%(c))rt]lt'al]l?l;r?e o0 oWing for

ortoni are characteristic of the Clinto

kansas.

Fossils of the lower
Fayosites favosus Goldfuss,
Rhinopora verrucosa Hall
Phaenopora magna H. ‘

member of the Hunton formation.

Hemitrypa ulrichi Foerste.
Orthis flabellites Hall, var,

field. . 2ll and Whit- Triplecia ortoni Meek.
Pachydictya bifurcata (Van Cleve) Atrypa marginalis Dalman,
Hall.

The hard thin limesto b i
memboy pard tone beds in the upper part of t
me ntain the fossils listed below, which indicates Ilzr?a%ﬁﬂ

Fossil .
s of the upper layers of the lower member of the Hunton
. or )
Thecia swinderiana Roemer. f matws"tz;'o hos
Orthothetes subplanus Hall. oeor
Atrypa reticularis var,

Platyceras niagarense Hall.

tylus cyclostomus ? Hall.
Orthoceras 5p. undetermined
slender,

“alymene niagarensig Hall

; very

T .

abundantly fogsinimecr, O the Hunton imus orizen Somhole s
) \ arocrinus i i

near the middle of the member, being remarilzﬁ?; ;:fsi(:tt])]i}ty'

are dis-

bas uns n<]:haqges which afford g

a :

e lower part of the basal member, rangsisx:‘éeincgfgl}:g:ersl: f?ids

m

ms, whicl

orion} I(;»zlo_a azld the Triplecz'a],

eir i : i ste !

0rizon occurs in the St. Clair Limestoflem(:;e r(l)grglhéx?ﬁ zde
-
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The fossils listed below are some of the easily recognizable
forms:

Fossils of the Middle Member of the Hunton formation
Streptelasma waynense Safford. Spirifer cyclopterus Hall.
Favosites conicus Hall. Anastrophia verneuili Hall,
Camarocrinus ulrichi Schuchert. Gypidula galeata Dalman.
Camarocrinus stellatus Hall, Rensselaeria aequiradiata Conrad.
Orthostrophia strophomenoides Rhynchospira formosa Hall.

Hall. Meristella arcuata Hall.
Dalmanella subcarinata Hall, Megambonia lata Hall.
Rhipidomella oblata Hall. Orthoceras rude Hall.
Bilobites varicus Hall. Dalmanites pleuroptyx Green.
Strophonella punctulifera Hall. Phacops logani Hall.
Strophodonta varistriata. Phacops hudsonicus Hall.
Uncinulus nucleolatus Hall. Proetus protuberans Hall.
Delthyris perlamellosus Hall.

With a list of species like the above there can be no ques-
tion as to the Helderbergian age of this member of the Hunton
formation.

The uppermost member of the Hunton formation is prob-
ably lower Oriskany in age and equivalent to the Camden chert
of Tennessee. The fossils secured from this member are not now
at hand so it must suffice for the present to say that they con-
sist chiefly of Gasteropoda and large crinoid columns. Accord-
ing to the classification of the Paleozoic rocks at present in
vogue, this member should be called Devonian, but it is so ini-
mately united, both faunally and structurally, with the underly-
ing Helderberg member, that, for this region at least, it would
be doing a violence to the nautral classification of the rocks to
draw a line of systematic importance between them. Accord-
ing to a classification taking into account both the life history
and structure of the strata, this divisional line should be drawn
either between the flinty beds at the top of the Hunton lime-
stone and the base of the black shale and chert of the overlaying
Woodford formation, or between the Niagara and Helderberg
members. In the latter case the lower member only would be
Silurian, and the two upper members Devonian,

DEVONIAN ROCKS

Woodford chert.—Excepting the flinty Oriskany limestone
occurring locally at the top of the Hunton limestone and possibly
the Helderberg member of the latter, Devonian rocks in the
Arbuckle region are limited to a single formation of chert and
black shale, known as the Woodford chert. While this chert is
apparently conformable with the limestone below in any single
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locality, it appears that this is not true in a broad sense. Thev

Oriskany beds at the top of the Hunton limestone, consisting of
several feet of cherty limestone, are presnt in one place, but do
not oceur in another. In the northeastern part of the uplift,
notably near I'ranks, cherty limestones are present at the top
of the Hunton. Near the western end of the uplift, on the
southern side of the Washita Valley, this upper member of hard
limestone is absent and the thickness of the entire formation is

reduced to a little over 100 feet. In all places there is an abrupt -

change in sedimentation from the top of the Hunton limestone to
the chert or shale of the Woodford formation.

The Woodford chert has an estimated average thickness of
650 feet. It varies somewhat in lithologic character. In places
massive chert rests upon the limestone; in other places black
shale occurs at the base of the formation. As a rule, however, the
formation becomes less cherty from the base upward, It is usu-
ally even bedded, occurring in layers from a few inches thick to
thin laminae. In places, especially in the northeast side of the up-
lift, the formation is composed almost entirely of thin, fissile, sil-
iceous and distinctly bituminous black shale. In this part of the
region, a few miles west of Hunton, lentils of almost pure flints
were noted interstratified with the black shale near the base.
. In the western part of the region bluish shales were seen inter-
stratified with the black shale in the upper part of the formation.
At various positions in the section, especially in the more cherty
beds, are small, rounded, marble-like concretions of a calcareous
nature. In places there are large segregations of a similar
character, concentrically banded, which occur intersecting sev-
eral layers of cherty shale.

The Woodford chert is present throughout the Arbuckle
region wherever its horizon reaches the surface. In the south-
ern part of the uplift massive beds of Sycamore limestone occur
above it, and the equally prominent Hunton limestone beneath
it, and since these rocks are steeply tilted the Woodford chert
crops in gullied valleys and rough hilly land between the
prominent ridges of limestones. Elsewhere it occurs as gullied
slopes and rough woodland bordering Hunton limestone ridges.

Fosgils are very rare in the Woodford chert, and those
found are not well preserved. In the lower part of the forma-
tion in the western part of the region a small Lingula of the type
L. spatulata Hall and a few conodonts have been observed. In
the shales of the upper part the only recognizable fossils seen are
two concentrically plicated species of Productella, one of which
seems referable to P. concentrica Hall. Fragments of fossil
wood were found on the surface in many places, but with one ex-
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i belonged with

ion it could not be determined whether they ged
ilelgt::%rérlf :1? with the Cretaceous beds wh.lch are co}?:;\(zi:\::;l %;)l
have extended oVt t}};is rf'gfionértilsv:&eoénﬁzﬁ'r’ég% a tree tr;mk

ide of the uplift n , 1
:ﬁfgﬁmﬁxﬁl? fB inches in dtgar;l\et%r was:;i (fr(\)un% hzm:)}?gge%ei:
the chert in the lower part of t e_l orma . ghart here
1 tree rests paralle

is steeply upturned and the fossi s e st
i i tions of the wood have been studie I -
P:sgii;nbgy l\r/fl}".ull')zir(;dl White, of the United States Geological Sur

vey, and determined to belong to a species of Dadoxylon, a form
common to the Devonian.

... This formation is believed to be of the age of the Chattanooga

i i he Portage
i Tennessee, the Ohio shale of O_hlo, and the ] !
fa.(r)xl;im?]t}:g:n?rflg ?)It! New York. At ﬁheNtorl) 1}1:1 ?ou?tL?:t ﬁ:;lllugis_
strata corresponding in age with the Noel shale o o -
d the basal shale of the Tul}ahoma forma 10' n-
11(122::: %;lhich are believed to be of Kmderhook age, or, accord
ing to,the present classification, earliest Carboniferous.

it i i i he exact parting
At present it is not possible to determine t (
betweenpthe Devonian and Carboniferous, since fchere. is no clear
stratigraphic distinction in the shales, and fossils are rare.

CARBONIFEROUS ROCKS
Mississipplan Se:;irrl\ents Garboniferous time
i tation continued through lower Carboniiert

withigcthar:)e;arent cessation. With the exception of a lxn‘gstol?le
lentil occuring near the base on.th.e s_outhern side of the: r u(é ]e
uplift, the whole section of Mississippian rocks, app};'%x1ma ’I?h%,
1.600 feet thick, consists of black and blue clay sha es. sione
b’lack shales contain argillo-calcarcous and hmestone copf:le‘zone
and segregations, and the blue shale carries small‘u'olrllb].me
coneretions, occasional local gandstone strata, and small I
septaria,

ore limestone—The limestone outcrops very near
the Sag%azzf the Carboniferous throughout the southern S'ldeA(i'f-
the uplift. It occurs also on the northern side of the‘ r{lam Are
buckle Mountain and extends eastwa:rd into the cengla pﬁrd (i)n
the uplift almost to the granite. It is mapped and ttascrl eThis
the Tishomingo folio under the name Sycamore .lxmes one. ouis
rock is a light-bluish to yellow-and probably argll]a}ce;{))u(s1 m sive
limestone. Upon weathering it separates into thin be I%, a oot
and less in thickness, and changes to shades of yellpw. ezg;i he
extreme western end of the Arbuckle Mountains it hastaf 1 g ke
ness of nearly 200 feet. Near Washita River in the ceél 1 ]:. 11): it
of the Arbuckle uplift the limestone has a thickness of abou
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feet, but it thins out eastward near the granite in the northeast
corner of T. 2 8,, R. 3 E. Elsewhere in the uplift, toward the
northeast, it is absent or represented by local thin siliceous lime-

stone strata at the top of the Devonian chert, No fossils have
been found in this limestone.

Caney shale—The remaining Mississippian strata above
the limestone are mapped as the Caney shale in the Atoka and
Tishomingo folios. This formation consists in the basal part of
black bituminous clay shale containing limestone and argillo-
calcareous segregations. This black shale grades upward into
bluish shale containingesmall clay ironstone concretions and oc-
casional lime septaria. The whole formation is estimated to
be about 1,600 feet thick. The limy concretions and segregations
in the black shale in the lower part of the Caney formation con-
tain a number of fossil shells, The fossils of the Cancy shale
were collected and studied by Dr. . H. Girty, who concludes
that the fauna is peculiar and that many of its species are new.
Associated with a species of Leiorynchus resembling L. quadri-
costatum, and a small undetermined Posidonomya, which at cer-
tain horizons is extremely abundant, are found Productus hir-
sutiformis, Seminula sp., and a number of Goniatites, related to
G. subcireularis, G. crenistria, G. striatus, and Gastrioceras
kingi. The age of this fauna can probably safely be placed as
pest-Devonian, and evidence thus far obtained is favorable

to correlating it with the upper portion of the Mississippian
series.

Pennsylvanian Sediments

Franks congolomerate.—At the close of the Mississippian
epoch the Arbuckle region, especially the western part, was up-
lifted into land and remained so during a large part of Pennsyl-
vanian time. In the western part of the uplift the sediments
from the top of the Mississippian well down into the Ordovician,
and probably to the Cambrian, were subject to erosion, and
lower Carboniferous limestone conglomerates derived from them
were spread across their worn edges. The westward extension
of these older rocks, now concealed unconformably by the lower
Carboniferous and “Red Beds” (Permian) conglomerate, most
probably formed the larger part of the uplift, since the lower
conglomerate especially increases both in volume and in coarse-
ness westward. The Carboniferous conglomerate varies greatly
in thickness as well as in coarseness of materials. In the west-
ern part of the region the conglomerate with associated shale
and sandstone is many hundred feet thick. On the northern side
of the uplift it decreases in thickness eastward, and changes
from complete unconformity upon the edges of the Mississippian,
Devonian, Silurian, and Ordovician strata to apparent con-
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: ‘(Mississippia In the Tish-
ormi the Caney .(Mississippian) shale, .
f)?rll.i?gg fz})igvfhis conglomerate is mapped in detail and described

as the Franks Conglomerate.

. e the
. , imestone—From the vgcmlty of Franks sou -
eaétvzggar}gklgrgﬁs conglomerate r_apldly decreas(;as'c l:e:h:i(d
ness and courseness, glving Place o S s quadrangle, north
shales. - At the northwest corn ioka quadtangs » Dorth
i hin oolitic limestone which is  to_re-
Of' H‘iﬂ;tzﬁé l%‘:artks conglomerate, in part at least. Téus ll;gl:d
pt1 es: has been mapped here and farther east, and is heslcowest
i Othe Wapanucka limestone in the Atoka folio. It 1_?: the mest .
%’innsylvanian gediment known in Indian Territory.

limestone continues eastward beyond the limits of the Arbuckle

lift, inereasing in thickness to nearly 400 feet in .‘Ehge(c;g:;‘:;
uprt c;f the Choctaw Nation. Still farther eas_tward i decreases
gﬁd comes to an end near the Arkansas-Indian Territory
north of the Ouachita Mountain Range.

Sandstone, shale, and coal.——Above the Wapanucka lime-

-stone and the Franks conglomerate, northward from the eastern

part of the Arbuckle uplift, known Pennsylvanian sendiments

ks of the
i s of 10,000 to 11,000 feet. The roc |
: :egcgtxi‘:gatgo?ntgli?i{rrxlgsmany formation,s of the sandstones and

i i i i Coalgate
ed in detail and Qescrlbed in the e
:}xll?llii,tgll?: efc?l(ieg:. m’f‘ﬁg lowest coal-bearing rocks occur approxi- ..

- mately 3,000 feet above the Wapanucka limestone, and out crop

field, against .
i theast end of the Choctaw coal 1d, ]
ltl}lxet}égs?;trll.gmog f}?el: Arbuckle uplift. These rocks c01151tsrta§:t::1('3:131 3
of sandstones, shales, and coal. " The coal-bearing s

. prise approximately 8,000 feet of sandstone and shale, with eight

i i 1 seams. These

' ble beds of coal besides many thin coa e

ko tﬁ: x:%llfgp zcross the Choctaw Nation and nor.thwlivard t% cIi{;Illy
-ggg Continuing westward these Coal Measures rocks, esp

“'in the lower part, are overlapped unconformably and concealed

i d Permian.
“Red Beds” of the late Pennsylvanian an -
?131’ i?lzl:;%e direction the coal seams become thinner and de

i y i est of
. erease in number, so that no coal of importance 18 known w

the vicinity of Stonewall, north of the central part of the Ar-
buckle uplift. ,

The Pennsylvanian deposits south of the Artbufclgfe 11\1’11;)]111&-
tains differ considerably from those north and east o e up
'lellley oceur only south of the érbtuckle Mgg:ﬁ:lgi [%E%pea,s being
concealed by overlap of the Cretaceous \ o S A Nt

“ ’? the west. ey
south, and of the “Red Beds on oSt e onelomerate.
; dstones, thin limestones, and lim oy
%1:1152 i?\g rocks of the same age north of the Arbuckle region
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the thick deposits of limestone conglomerate do not occur at the
base but are found at various positions in the section up to the
coal-bearing strata in the vicinity of Ardmore. These limestone-
conglomerate beds are relatively thin and appear as lentils inter-
bedded with shale and limestone. Coarse conglomerate deposits
occur in contact with the older rocks in the north side of the
Criner Hills southwest of Ardmore, On account of the excessive

fo}ding the thickness of the Pennsylvanian sediments in this dis-
trict ¢an not now be estimated,

Permian ?

“Red Beds”.—Rocks of very late Pennsylvanian or early
Permian age have been deposited across the western end of the
Arbuckle uplift. The unconformity of these sendiments with
the lower rocks in the western part of the uplift has been dis-
cussed under the heading of “Physiography”, They lie in a
nearly flat position across the eroded edges of several thousand
feet of the Pennsylvanian, all of the Mississippian, Devonian,
Silurian, and a large part of the Ordovician rocks. These older

formations were sharply folded and eroded prior to the deposi-
tion of the “Red Beds”, '

Near the base of the “Red Beds” deposits consist of local
limestone conglomerate composed of well-worn limestone pebbles
in a calcareous and usually red clay matrix, red and bluish clays,
grit and sand. The limestone conglomerate occurs only above
and in the vicinity of the Silurian and Ordovician limestones
and Carboniferous limestone conglomerates from which its
limestone pebbles were derived. Westward, away from the
source of the deposits, the limestone conglomerate changes
gradually to a bed of massive, tough argillaceous limestone., In
the vicinity of the outcrop of the Devonian chert a large part of
the basal deposits of the “Red Beds” consists of fragmental
chert, sand, and clay. Above the Carboniferous strata of sand-
stone and shale the basal deposits are composed of gritty sand-
stone, sand, and bluish and red clay.

These “Red Beds” deposits are exposed on the plain from
the Arbuckle Mountains westward to and around the Wichita
Mountains, and are described more fully in the discussion of the
geology of the Wichita Mountains (pp. 51-89).

CRETACEOUS ROCKS
The relations of the Cretaceous sediments to the older rocks
of the Arbuckle region have been explained under the heading
“Physiography of the Arbuckle Mountains” (pp. 9-13). The
Cretaceous rocks rest upon a nearly flat floor, slightly inclined
southward from the southern edge of the Arbuckle region. The
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sa] formation of the Cretaceous is known as the Trinity. It has
Ea:g}c{{(’ness approximately 240 feet and qopsnsts of .sand Wltg
local conglomerate at the bottom. 'The Trinity sanq is fp]]l(owe
by a nearly pure limestone formation, 20 to 30 feet in thic ness,
known as the Goodland limestone. Succeeding the pure lime-
stone there are blue clay marls, white limestones and ma'rlsf, fer-
ruginous clays with thin shell limestones, and f‘inally a thin (})lssx-
liferous limestone at the top oij .the lower (Jretgceous. TBels{e
formations, known as the Kiamltlg clay, Caddo llmgstone, ok-
chito formation, and Bennington limestone, respectively, a_tggl_':—
gate nearly 840 feet in thickness. Each is comformable with its
contact formations, and all dip toward _the south-southeastfa:ha
grade approximately 40 feet to the ml.le. At the close o & ?:
lower Cretaceous the sediments were lifted above t_he sea, }111
not folded. Slight erosion was followed by depression andhtg }P;
deposition of the extensive ferruginous sand and clay wTilq
constitute the basal formation of the upper Cretaceous. . S_;s‘
basal formation of the upper Cretaceous is known as the Cl o
sandstone, and is in part at least of Dakota age. These (]i'e-
taceous formations have been carefully .mapped. and areh ei
scribed in detail in the Atoka and Tlghommgo folios. South o
Red River above the Silo sandstone is a thick formqtlonhc(irl:l-
posed of blue clay shales. These are succeeded by white, ¢ athy
limestones, and these in turn by blue marls, whlch extend to g
top of the upper Cretaceous in southgastern Choctaw Nation z}crﬁ
northeastern Texas, beyond the limit of the area shown on the
accompanying map. (PL I).

STRUCTURE OF THE ARBUCKLE MOUNTAINS

. . .. .

iscussing the physiography of the: region it was nece
s'a'ryla) %ike brief mention of the orogenic movement m\folvgiil
in the Arbuckle uplift. The history ot: the geologic structure wi
be described more fully in the following pages.

. . . t the
In discussing the stratigraphy it has been s}_'nqwn that t

formations remaigned in an approximately flat position fromhthe
earliest Cambrian to the end of Mississippian time. Tha_t i er«;..
were oscillations of the ocean bed, and probably-elevatlor‘\s.o

the sediments into lowlands at times, is shown by the w{a}x1 y;]r;g'
nature of the rocks. A study of the fossils by Mr. Ulric : eis
shown without much doubt that comparatlvgly short mtel.vads
of nondeposition and probably of slight erosion have occurred.
The first change in sedimentation, and probably slight elosi:m,
oceurred bewteen lower and mlddlg Cambrian tn_ne, w eg
argillaceous limestones, intraformatglonal cong]omelaifes,h an

clays were succeeded by massive limestone. Another change
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occurred at the end of the Arbuckle 1
E imestone d iti
:tsonzhfrethls an abrupt transition from Arbuclflgosﬁi"r)\g:
stone | l? e basal sandstone of the Simpson formation, which
is of Ot ;g{iﬁge.w}?gl:rt }t]n'ealgs occt}xlrred at the close of the Simp-
limestone sedi’mentS' at etll‘fel: 2 oF the Vi e where
C ; op of the Viola formatio
31::: ;2 2l?ea§;;lv2tnc}$ﬁlge ftli?m limestones to clays; ax?ri ‘:th:{xg
] , ere there is an equally abrupt
g;neis:gg:i t(;sf (t)}flecl(-)lrlllglton fortmati'gﬂ, which wag introguczgtlllgc;ﬁ;
[ ; omerate. e rock bedding, h
mained practically parallel, and th i 8ith the excep-
4 lel, e sediments, with th -
ti?ﬁstﬁgtgd,_l?re_ finely divided and evenly distributed :h%);(/:ier?g
that the ¢ ::i]o r?té(c)ﬁrg dthc; sea bpttom were of broad extent and
A > . it was in very low and flat land i
neither imposgsible nor im 1 and flat land. o ae
] < probable that a break in the £
companied by a change in sedimentati B et marine.
a) ; ) on may be due t i
cAongE:RO(?fs’s% ﬁfggll:::tbp%{t being performed by ocean(::;rx"?'g\r};g
e ottom swept by an ocean cu it is
considered, would receive neither th e oite
v - : > the fa i
being deposited in a district of more quie‘elt;n:valil:gisfhe sediments

Near the beginning of the Penn i
the begi sylvanian or
(f)(i;l (‘;Z\g lesi}ns:lvgep;?:fnthe }c'ocks o]f the Arbucklenizgig}rlle 3372?‘2
) n par was elevated into land, bably i
rlnooggga}rézic i’flhtehfgﬁgeatlons (ilnvolved in this upliftpg(x)‘eai%%,obn%g
0, ] ) ss, and are composed chiefly of nassi
lalvrlr)lglsetog;ieolz‘:il::ltégé i(Z)IIll abLa]u'ge ts}(]:altte alsofoccurred, B{nvolxggséﬁz
/ ] ow the top of the Mississippi -
:ilggsimg 11)re-dCambr1an granite a}nd porphyry. Aftse?ri);geazl'egz-
Hop Tt .%md there was extensive erosion, which exposed the
Arbucklelcl)\fll own to the Cambrian in the western part of the
Arbuese gpntams. Either by erosion or by erosion and sub-
e :& lmed the western part at least of the uplift was sub-
spread acrossal';%: 2?122?2)% ({tilCall'gonigercl)us s strata,
e AL A e Eefor e older faulted and folded strata.
i , the close of the Carboni
sediments were again fol%:d d into 1z O ol
: levated into land. Thi
ing affected the recently forng o 1 s W b e
rocks previously deposited Faul(é?ng omerates as wel as all Lo
osition of the conglomera'te Nela.ng occutred also Ao L s
s X . r the close of i
gzr:eeﬁzfgggﬁegerlod o{ }{eubsidence occurred an((l) th(ia‘x"?&rélfBezgg’s'
2 upon the region from the west. T
this encroachment eastward is o e e e
niis e not now determinable b d
vicinity of the present occurrence of th tts. Thes i
! e deposits. -
Iﬁs‘;sl:\l?:: Sg:i sgﬁgged defoi;mation to any a?ppreciabr{:1 (:;fte(:?c
\ , between ermian and earliest C .
times, the whole region was elevated into land. Fo]lovrv?;‘gi%l;:
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regional elevation there was depression and a reduction of the
surface to a relatively flat plain. Then followed a submergznce
and the deposition of the Cretaceous sediments. A ter Cretac-
eous time the region was proadly uplifted into land, without de-
formation, and has 80 remained to the present time.

The deformation of the rocks now exposed in the Arbuckle

region commenced near {he beginning of upper Carboniferous:
time and ended before its close. .

CHARACTER OF FOLDING AND FAULTING

~ The Arbuckle uplift includes & number of low, wide anti-
clines, and corrugated faulted synclines, which together make &’
broad geanticline, the borders of which are flexed steeply down-
ward. As explained in discussing the stratigraphy, erosion has
removed the rocks down to the heart of the uplilt, exposing all
the sedimentary rocks as well as the pre-Ca.mbrian granite and
porphyry. In the faulted synclinal folds in the central part of
the uplift, which have depressed and preserved later softer and
thinner formations, there are indications of move complicated
folding than occurs in the massive Cambro-Ordovician lime-
gtones.

The geologic gections accompanying the map (PL 1) show
the broad as well as the detailed structure of the Arbuckle up-
lift. The central part of the uplift east of Washita River is com-

osed of several broad, shallow folds. In the axial parts of the
anticlines great thickness of massive Cambro-Ordovician lime-
stones are exposed and are generally but slightly flexed. The
thinner and softer Silurian, Devonian, and Carboniferous rocks
in the intervening synclines have been crumpled into many
small folds. These synclines are broken, in general longitudin-
ally, by many faults. Since the faulting erosion has 80 removed
the strata that only parts of these numerous small folds in the
broader synclines are now preserved. The essential features of
the folding and faulting will be described, peginning with the
north side.

Hunton anticline—0n the northern gide of the Arbuckle
uplift, beginning in the vicinity of Hunton and extending north-
westward, the yocks have been bent into a broad and low
upward fold, which is sharply flexed and faulted on the northern
side and faulted throughout the southern side. In its western
part it is 15 miles in breadth and extends over almost half the
width of the ‘Arbuckle Mountain district. Eastward the fold
grows gradually narrower for 20 miles, where it is contracted
more abruptly by the axial pitch of the rocks and by the oblique
faulting. The faulting upon the northern side of this fold is
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local, the fractures bearin

, ! g generally east and west at i

:I&g(}:s E:; t:l?l iz)fllalttrczﬁd of tEe main anticline, but in r?ms‘;:az:l(;g:

e to the strike of the formations.

?15) rtt}}lssgs{aq:its, t}‘lct);]ve\;ei'(,l follows the strike ogntsile ’ggss]?:llg:}?g
) side of the fold. The displacement of the b

:Els fault decreases. northwestward. Near the sout?\e:s(}:selqnu?arfg
e whq]e of:the Slmpson formation is displaced, bringing the

?uccleidmg Viola limestone against the Arbuckle. Some of these

So_cl:a faults extend from the t}}ick Ordovician limestones, across

: }11 ur.lalil( and Devonian strata, into the Carboniferous shales, and

toet }:OC 8 upon the nort.h are generally depressed with reépect

ose upon the south in the direction of the dip of the strata.

In T. 2 N,, R. 6 E., near the extreme northern limit of the up- .

lift, there is a triangular basin of Carbonifero i
%‘l}?merate resting unconformably across olderusle';!l;%ezsoti?:nioﬁ:l)(r:
e beds are steeply upturned upon the northwestern and south-
western _mdes, and faulting has occurred at the contact of the
gonglo;?.erate with older rock_s, so that the rocks are depressed
eg'n apd ing as well as by foldlpg. The faulting upon the south-
ot si ekls more extensive, with downthrow toward the south.
| e rocks on the southern side of the Hunton anticline are in-
clined at ]ow. angles except locally near the faults, where the dips
ar:ai usually increased. In the axial part, and near the western
iant of the anticline, where it is overlapped and concealed by
z:; (ta;'\ Carboniferous strata, there are local shallow basins, and
g t the extreme western end a local basin containing rocks o’f the
D lr;xﬁ)son format19n has been faulted down as a triangular block
in (}el 'Arbuckle limestone. For the most part the faults border-
;;ng t és depressed b]oc;k bear east and west, with displacements
oward the south. A single fault bearing northeast intersects the

faults i i i
wardst]hr:a twhgsil.xml trend and displaces the rocks downward to-

. Wapanucka syncline—A flat and eastward pitchi
cline occurs immediately south of the Hunton agtigﬁgz.l n%ns%’}?e
brgad(i flat valley of Wapanucka Creek, from which it has re-
'i:‘c}sllye its name, its axial part is occupied by Mississippian shale
I ltsil fold becomes broader and flatter eastward, until it is lost.
;ﬁ e Coal Measures northeast of the Arbuckle uplift. Toward

he west it contracts by faulting upon each side until it prac-
gcally ceases as a fold in the northern part of T. 2S.,R. 7 E
)?trtstf the syncline may be said to occur along the fault whic};
gl_ en §I‘ thhrough the uplift on the southside of the Hunton anti-
: ine, e south limb of the Wapanucka syncline is intersected
dy many faults, whlc!l have strikes varying from transverse to
}llrectlons. parallel with the trend of the folding. A striking
characteristic of the faulting is that the older and harder rocks,
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including the granite, are displaced to a greater extent than the
soft Carboniferous shales. On the southern side of the Wap-
anucka syncline the faults are more numerous than on the north-
ern side, and with the exception of a local transverse fault west
of Wapanucka the depression of the strata due to faulting is in -
all cases toward the axial part of the syncline.

Excluding the transverse fault referred to, the faults may
be considered in two classes, viz, those which bear nearly east
and west, and those which trend in northwest-southeast direc-
tions, more nearly with the strike of the rocks. These itwo
classes of faults, however, coalesce, and by their junction aug-
ment the displacement of the strata. Many of the larger faults
have vertical displacements of several thousand feet, and where
two such approach, the throw is doubly great. Two nearly
parallel faults approach each other south of Wapanucka, and
their combined throw brings Devonian shales almost in contact
with the granite, concealing 8,000 feet of Cambrian, Ordovician,
and Silurian strata.

The faulting in the northern side of the syncline bears
nearly N. 70" E., intersecting the older rocks almost at right
angles to their strikes, and the rocks in all cases are depressed
southward toward the axis of the syncline. The displacement
due to faulting in the northern limb of the Wapanucka syncline
is less than that on the southern side, and as a consequence the
resultant throw west of their junction is downward toward the
north, along the axial trend of the fold.

Belton anticline.—The elongated granite area which extends
from the southeast end of the Arbuckle uplift northwestwar_d
beyond Belton occupies the axial part of a poorly defined anti-
clinal fold. Both sides of this fold have been faulted in su_ch
manner that the rocks represented in it occupy only the aX}al
part. The stratified rocks now in this fold above the gran'lte
consist of massive Cambrian and Ordovician limestones which
are folded only to a moderate degree and which strike tqward
the faults at various angles. Near the faults on either side of
the fold the beds are usually more steeply inclined toward the
fault or locally folded. In places, however, only a slight increase
in dip is all the disturbance to be noted on account of the fault.
The contacts between the granite and limestones, with the ex-
ception possibly of that at the west end, are marked by faults,
and on both northern and southern sides the gtratified rocks are
depressed with respect to the igneous mass, and the dip near the
fault is usually toward the downthrow. The faults marking
the limits between the granite and the limestone at the east end
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of the anticline extend westward and found the long block of
Arbuckle limestone which constitutes the axial part of the fold.

The rocks upon each side of this faulted anticlinal block have

. been depressed with respect to the rocks within. The Belton
anticline is concealed by Cretaceous deposits toward the south-
east and by Carboniferous conglomerates toward the northwest.

Mill Creek syncline.—The district of most intricate folding
and faulting in the Arbuckle region is a narrow strip of coun-
try immediately south of the Belton anticline in the central part
of the Arbuckle uplift. The belt varies from one-half mile to
3% miles in width and is as a whole synclinal. The town of Mill
Creek, for which the syncline is named, is located near its center.
The syncline consists of parts of many subordinate folds, bear-
ing generally northwest and southeast, in the trend of the Ar-
buckle uplift, and is bounded upon each side by well-defined
faults. These bounding faults, as well as most of those in the
interior of the syncline, trend generally parallel with the main
folding of the uplift. In no case, however, do the faults follow
straight lines for any considerable distance, While the fault
lines take the general direction of the major folding, the Leds
usually strike against them on one side or the other, and in
places on both sides, at angles between 30° and 90°.

The rocks occurring at the surface and involved in the fold-
ing and faulting include the entire section from the Cambrian to
the Coal Measures and have a thickness approximating 10,000
feet. The rocks exposed in the smaller folds are for the most
part the thinner and softer formations of the Silurian, Devonian,
and Carboniferous. It is probable that these folds in the higher
rocks are minor crumplings which were developed in the axial
part of the syncline, above the broader trough of the thick and
hard deep-seated limestone, before the faulting occurred. These
massive limestones exposed in the eastern part.of the fold are
for the most part gently inclined, approaching the faults upon
each side at wide angles. The faulting, especially in each side
of the fold, is very extensive, and in places brings the Carboni-
ferous rocks in contact with the Ordovician and the upper Ordo-
vician strata against the granite, showing displacements of
several thousand feet,

For the most part the folding and faulting occurred before
the deposition of the Carboniferous conglomerate which extends
across the western end of the fold. Certain faults in the vicinity
of Mill Creek, and near Buckhorn, however, occurred since the

deposition of the conglomerate, which is involved in the distur-
bances.
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f the folds in Cambrian and Ordovician limestone
occm? af!z;,?ltgd against the granite at the extreme southeastelrg
end of the uplift. So large an area 1s overlapped and conceale(:l
by Cretaceous strata that the relations of these parts of foﬂ ?’.
to other structures can not be determined. Parts of two :.
irregular synclines are represented and the faulting ap_pear: o)
follow their axial trends. Near the east end of the ll}rnes om;,;
exposures the 5,000 to 6,000 feet of Arbuckle }lmestone iseut a
right angles to the bedding and brought against the granite.

] ingo anticline—South of Mill Creek synclmg an_d
form’fxisgh‘t)}ﬁ Zguthern part of the Ar‘puckle Mou_ntam regx;m is
a broad, flat fold called the Tishomingo anticline. The ar_g?
granite area lying northwest of Tishomingo occupies the atxm
part of this anticline. Above the granite and upon its Wgs ern
side the whole section from lower Cambrian to Cal‘b{)(l)lol errg;lls
is exposed, pitching westward at an angle of aboutc i g
northern limb of this anticline is for the most part 1:‘zp 1za:ceb
and concealed by faulting. A large part of the southern lmf
of the fold is also concealed by faulting from the vvxc:_mtythq
Wyatt eastward, Bordering the granite on the south S.ldei, his
fault cuts the whole section of stratlhgd rocks from Ca}rln r;z}a\n
to Carboniferous, and displaces t.hem in such mannex: t a; th'e
formations rest consecutively agamgt the granite. North o ; k:s
fault, which extends along the strike of »the rqcks fro'rr}l %
granite westward to Washita River, the rocks dip genera }31/ a
low angles toward the west and sout.hwest. On the soutf erllil:
gside the rocks strike approximately with the trend of the haut
and dip steeply toward the southwest. Northeast:, of Dougher y
the Tishomingo anticline contracts a'nd separates into two rr-:imgn
folds, the northernmost of which pitches rapidly do_wnwal 0-
ward the northwest and is lost benea!:h late Carboniferous (}o?é
glomerate which overlaps older sediments. The sgcqnd ’I?h
is the western extension of the central part of the anticline. b ?:
rocks in the axial part pitch northwgstward at an agle of a Ol;
20° east of Dougherty, and rise again at about the samehangte
northwest of the same place. This fg]d continues nort Wéas -
ward, expanding slightly, until it also is concealed by late Car-
boniterous and recent river deposits.

5 miles northwest of Dougherty, and s.outh of the
westeTXloccEgtracted end of the Tishom_ingo_antlchr_le, isa p};acuh%ﬁ
dome-like anticline less than a mile in width, with nc_)r}t; -sou
axis. The occurrence of this local fold deflects the Tlsdommt%']o
anticline slightly northward. On the northwestern an sgu -
eastern sides of this dome-like anticline there are small sync r}\!}e}?,
and their sharp north ends rise in the south side of the Tish-



42 GEOLOGY OF THE ARBUCKLE AND WICHITA MOUNTAINS

omingo anticline. The southern part of this dome-like anticline

gic‘:lc::"cealed by the sand and silt deposits in the valley of Washita

Washita syncline.—Just south cf the Tishomin ich
near the point where Mill Creek crosses the largf Of:lrlil;:ldilsn:t
faulted southern limb of a syncline. It is also a part of the
northern limb of a narrow anticline which trends toward the
northwest and approaches and is cut by the fault east of the
center of T. 5 S, R. 4 E. This broken anticline is probably a
part pf the Arbuckle anticline described below. A local narrow
synclinal fold occurs on the northern gide of the same fault in
sec.d2, T. 8 S, R. 3 E., and its southern limb is faulted down-
ward and concealed. These two parts of synclines are similarly
related to the Tishomingo anticline and trend in the same direc-
tion, but the fault conceals their true relations. The second
small sync}me rises toward the west and then descends near the
%esteyn side of T. 2 S.,'R. 3 E., becoming part of the deep

ashita syncline, which lies beneath the valley of Washita River
northwest of the gorge in the Arbuckle Mountains.

) The southern limb of the Washita syncline is steepl
turned. The beds exposed south of the river valley dip It)o):v:f')d
the northeast e}t angles varying between 40° and 70°. In the
northeastern side of the fold, east of the dome-like anticline
desc1:1be§i in connection with the Tishomingo anticline, the rocks
are inclined toward the southwest at angles of about 30°
Northwest of the domie-like fold the dips are steeper. It is be-
lieved that the southern extension of the dome-like anticline does
not pass beyond t.he axis of the syncline, since the exposed rocks
in the southern limb show no indication of transverse stresses.

. The sand and silt denosits of Washita River con

?xwl part of the fold, which contains a thick section of c(;a:ll‘bz}:ﬁ
iferous shale. The northwestward extension and probably a
large part of the Washita syncline is covered by overlap of late
Carboniferous conglomerate, which conceals the westward ex-
tension of all the large folds of the Arbuckle uplift.

Arbuckle anticline—South and west of Washita Riv i
broad and steep-sided anticline which is occupied byltﬁ: l‘ira:
bugk]e Mountains proper. The fold converges practically to a
point east of Washlta River, and pitches steeply eastward be-
t_wgen converging faults. Northwestward the fold expands un-
tll_lt reaches a width of 15 miles at the western end of the moun-
tains, where the rocks involved in the folding are overlapped and
:g;lri:eleed byﬂll)ennsy]\z%r]liari )and “Red Beds” conglomerate. Sec-

AB on the map . , drawn acros
fold, illustrates the character of the s?:ructigte west end of the
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The rocks near the northern and southern borders dip at
angles of 30° to 70°, while in the axial part of the fold, espec-
ially through the broader western portion, the inclination of the
thick Cambro-Ordovician rocks is usually much lower, though
locally variable. In the eastern part, near the Washita River
gorge, the folding has been more intense. Only the general fea- -
tures of the structure have been worked out and shown on the
accompanying small-scale map.

In the axial part of the anticline, near the center and the
western end, are two unsymmetrical dome-like structures in
which pre-Cambrian igneous rocks are exposed. The rocks in
the northeastern sides of these domes are more steeply inclined,
besides being faulted. The more easterly of these elevations,
known locally as the East Wooded Hills, is the smaller, and is
bounded on the northeast by a curved fault, giving the igneous
area a rudely crescent-shaped outline. The massive Cambrian
limestone on the east side dips away from the igneous mass
in the direction of the downward displacement.

The more westerly dome-like elevation of the strata in the
Arbuckle anticline, known locally as the West Wooded Hills, is
broken on the northern side by a number of faults which have
approximately the same direction as the trend of the fold, and on
the southwestern side by a single fault near the western end.
Four faults have been Jocated on the northeastern side. The
two faults which border the granite are gently curved or fluted
and the Cambrian limestone is displaced downward toward the
north. The vertical throw can not be accurately estimated, but
it is probably not less than 500 feet where the Reagan sandstone
is concealed. The second two faults have caused greater dis-
placement of the strata. They are mnear together, are nearly
parallel, and converge at the western side of sec. 12, 7.1 8, R.
1 W. Between these faults a narrow wedge of the Simpson for-
mation is thrown down between massive strata in the lower part
of the Arbuckle limestone. A fault in the strike and southeast
of the depressed wedge of Simpson limestone cuts the south-
eastern lobe of the igneous mass, throwing the Cambrian lime-
stone down on the southwestern side of a tongue of porphyry.
Tt is presumed that this is the southwestward extension of the
more northerly of the two faults above referred to. The fault
on the southwestern side of the West Wooded Hills has a more
easterly bearing than those on the northeastern side. Toward
the east it enters the granite and is lost to view. Toward the
west it passes into the thick Cambro-Ordovician limestone and
probably keneath the overlapping Carboniferous conglomerate.
The bearing of this fault is oblique to the strike of the rocks,
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and the displacement of the strata is downward toward the

south, concealing the Reagan sandstone. The beds on each side,’

especially those near the base of the section, strike against the
fault at high angles.

Local folding and faulting have occurred near the border
of the Carboniferous conglomerate east of the West Wooded
Hills. A strike fault in this district separates the Viola lime-
stone from older formations on the west. It is evident that the
d1§placement of the rocks on the northeast side is downward
with respect to those on the opposite side. Southeastward the
fault passes beneath an area of Carboniferous limestone con-
glomerate, which was deposited on eroded edges of the Cam-
brian and Ordovician rocks after the folding and faulting in this
district occurred. TFarther toward the southeast and extending
to Washita River it is believed that the same fault continues in
the strike of the Simpson formation. Its exact location, however,
is difficult to determine. The displacement appears to increase
southeastward, since the Simpson formation becomes gradually
thinner in this direction by the loss of lower beds, until only a
remnant of its thickness is present where its outcrop approaches
Washita River. In the river valley the fault cuts across the
Washita syncline, bringing succesively Silurian, Devonian, and
Carboniferous rocks in contact with the Cambro-Ordovician Ar-
buckle formation. East of Washita River the throw decreases,
and practicallly ceases near the southeast corner of sec. 29° T,
2 S, R. 8 E. From approximately the same place a fault al-
ready described extends through the south limb of the Tish-
omingo anticline. The displacement of the rocks of this fault,
however, is downward toward the south.

A second fault occurs in the rocks north of the East Wooded
Hills. It joins the first near the western side of sec. 24, T. 1 S.,
R. 1 E., and bears toward the west with downthrow toward the
south. Thus between the two faults there is an obtuse wedge of
older rocks which has been elevated with respect to the forma-
tions that occur on opposite sides of the faults,

It has been explained that the Arbuckle anticline near the
crossing of Washita River and beyond toward the southeast is
much contracted and strongly folded and faulted on both sides.
The faults on the northern side have been described. On the
southern side the disturbances are more complex and are dif-
ficult to interpret. Two and possibly more faults cross Washita
River nearly in the trend of the folding, and converge toward
the southeast near the southern side of sec. 31, T. 2 S, R. 3 E,
The resulting displacement, when they converge, is such that
Carboniferous shales are thrown down on the south and brought
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in contact with Ordovician limestones. Tn sections 32 and 33 of
this township the same shales:are faulted against Ordovician
rocks, but on the northern side. A fault transects the fold ob-
liquely to its trend, bearing southeast from the northern side, and
approaches and seems to join the above-named converging faults
near the southeast corner of section 32, Here it turns eastward
in the south side of the narrow pitching end of the Arbuckle
anticline, dividing Carboniferous rocks lying on the north from
Ordovician limestone on the south.

Near the southern side of section 34 a narrow fragment of
massive Arbuckle limestone a half mile in length is apparently
projected into the Mississippian shales. The limestones are
steeply upturned and the shales in exposures near by are inti-
mately crumpled and slickensided. An attempt at explanation
of the forces which produced the disturbances of the rocks would
not be satisfactory without further detailed work, but it appears

‘that there have been movements of the strata along the fault
-planes in the trend of the folding and that the long and narrow
“wedge of limestone referred to above has been thrust into the
“Carboniferous shales.

~ The rocks in the southern limb of the Arbuckle anticline
have been crumpled to a small extent, apparently by forces act-
ing in the direction of the trend of the fold. Local transverse
folds oceur in the strongly tilted southern limb of the anticline,
and two of these are faulted., One instance was noted mnear
Woodford and the other 6 miles east. The trend of the one is
toward the northeast, while that of the other is toward the nortl}-
west. In each case the faults are traceable from the Carboni-
ferous shales on the south into the thick Ordovician limestones
on the north by means of the discordant contacts _and lqcal
crumpling of the strata, due to the lateral drag on either s.lde.
Between these faults, which approach each other almost at right
angles, the triangular block of strata has moved southward, or
upward, with respect to the rocks on the opposite sides of the
faults.

NOTES ON THE OCCURRENCE OF ORE DEPOSITS OR PRE-
CIOUS METALS IN THE ARBUCKLE MOUNTAINS

1t has been shown in the discussion of the stratig.raphy' of
the Arbuckle Mountains that all of the igneous rocks, 1_nc1u(§1ng
the dikes, were formed in early Cambrian or pre-Cambrian time,
and that they probably suffered long erosion before the oldest
sedimentary rocks were deposited. The various classes of
igneous rocks, including the dikes, show no indi'catlon of fault-
ing, fissuring, or shearing along their contacts with one another.
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On the _contrary, there is every indication that the intrusions
of granite-porphyry, aplite, or diabase as now exposed occurred
at great depths, and that no occasion has been given for the
passage of meteoric waters which would cause replacement or
mineralization of the rocks along their contacts.

It is true that the igneous rocks, as well as the stratified
rocks, of the Arbuckle region have been extensively faulted, but
these faults occurred long since the formation of the igneous

rocks, and they have nothing to do with the relations of the dif- '

ferent kinds of igneous rocks with one another. All the fault
contacts between the igneous and stratified rocks have been
carefully traced, but no indications of the mineralization of the
rocks or the occurrence of ore deposits of any consequence along
them have been noted. There is nothing in the topography to
aid one in tracing lines of faulting in the igneous rocks, and
they are so deeply weathered or concealed by soil or surficial
sand that a structural feature can not be traced for any con-
siderable distance. '

Many of the dikes, chiefly those of diabase cutting the
granite, have been prospected at various times for the precious
metals without any show of profit, and the sum of all informa-
tion obtainable gives no assurance that ore or metal deposits of
any value can be found in the region.

NOTES ON THE GEOLOGY OF THE CRINER HILLS

Fifteen miles south of the Arbuckle Mountains and 6 miles
southwest of Ardmore is a small uplift, locally known as the
Criner Hills, in which are exposed all the formations occurring
in the Arbuckle uplift except the pre-Cambrian igneous mass,
t?e Reagan sandstone, and the lower part of the Arbuckle lime-
stone.

STRATIGRAPHY

The formations occurring in the Criner Hills include a com-
plete section from near the top of the Cambrian up to the Car-
boniferous, and they are found to contain in all respects the
characters appearing in the same formations in the Arbuckle
Mountains, described above. A detailed description of their
lithology, therefore, is not considered necessary ‘in this place.

The location and areal extent of the formations may be seen on
the map. .

) TOPOGRAPHY
Physiographically the Criner Hills are the Arbuckle Moun-

tains in miniature. Composed of the same formations steeply
folded and exposed to erosion in early Cretaceous time, the dis-
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trict was reduced to a low plain and submerged. In compara-
tively recent geologic time the Cretaceous deposits were removed,
again exposing the older rocks to the action of erosion. It will
be observed that the Criner Hills lie in an angle formed by
Hickory Creek and its tributaries, and are bounded on the north-
east and southwest by Cretaceous sand, the base of which, if con-

. tinuous, would fall practically in a plain cutting the crests of the

hills. In fact, a remnant of the Cretaceous sand may yet be seen
on Carboniferous rocks at the southeast end of Criner Hills.
Since the removal of the Cretaceous sand erosion has gone on
more actively in the soft Carboniferous rocks than in the older
and harder rocks, thereby developing hills.

- The plain at the base of the Cretaceous which falls in the
crests of the Criner Hills is the same as that which marks the

" high levels of the Arbuckle Mountains. It was produced by the

base-leveling erosion which advanced northward with the sea

* across the region in early Cretaceous time,

Like the larger streams in the Arbuckle region, Hickory
Creek and its larger tributaries in the vicinity of the Criner
Hills were imposed on the older and variably hard rocks from
formerly established drainage channels in the more homogeneous
southeastwardly inclined Cretaceous strata. Thus, like Washita
River in the Arbuckle Mountains, Hickory Creek cut into the
rocks of the Criner Hills, and is still deepening its gorge across
the hard Ordovician limestones as erosion of the softer strata
of the surrounding region continues to lower its surface below:

. the plain of the Criner Hills.

The minor details of Criner Hills topography depend upon
the character of the rocks composing the exposed formations.
As in the Arbuckle Mountains, the Arbuckle limestone, being a.
massive and comparatively homogeneous formation, makes ir-
regular stony hills, while the Viola and Hunton limestones, con-
sisting of thinner though comparatively harder beds, make
oval and smooth hills and ridges. The Sylvan shale is invariably
in valleys or swales, and the Simpson formation, which is in
large part composed of soft rocks, is usually occupied by valleys
and lower hill slopes.

STRUCTURE OF CRINER HILLS

‘The relations of the Pennsylvanian beds to the older rocks
are essentially the same as in the Arbuckle Mountains, so far as
could be determined by a general survey. The Sycamore lime-
stone and Caney shale of the Mississippian occur infolded with
the older rocks, and it seems evident that in this area, as else-
where in the Arbuckle Mountain region, active disturbances of
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the rocks did not occur until about mid-Carboniferous time. . The lowest rocks exposed here are Devonian (Woodford) cherty
Qufficient fossils, however, were not obtained to determine the shales, which occur in contact with Ordovician (Viola) limestone
position of the lowest Pennsylvanian beds exposed in the district. on the opposite side of the fault. Near the north side of sec.

22, T.5 S, R. 1 E., the fault crosses the axis of this syncline,
and toward the southeast successively lower formations ap-
- proach the fault on each side. This fault joins that in the south-
" ern boundry of the hills near the crossing of Hickory Creek.
The downward dsiplacements of these faults are in opposite -
- directions, and it is evident that in the latter fault the displace-
ment is greater, since it continues downward toward the gouth-
west, beyond the junction of the faults, and to the southeast end

There is a pronounced unconformity at the base of the
Coal Measures strata across the northwestern end, in a large
portion of the northeastern side, and at the southeastern end,
of the hills. The lowest exposed beds of the Coal Measures con-
sist of gritty siliceous limestone, sandstone, and shale inter-
bedded, and coarse limestone conglomerates. The entire south-
western side, however, and a part of the northeastern side are

marked by faults. The extent of displacement on the south- . of the hills. From Hickory Creek southeastward the inclination
eastern side is not determinable. The older rocks of the hills of the older rocks of the hills is 45° to 50° NE., while the Car-
end abruptly in a definite but low escarpment, at the base of boniferous rocks dip 25° to 30° SW.

which a number of large springs issue. As shown by the ex- ,

posures, the rocks in contact at the base of the escarpment con- . East of the above-described fault, which cuts the hill diag-
sist of Coal Measures shales, calcareous grits and sandstones, onally, the older rocks comprise a remnant of an anticlinal fold,
and dip usually toward the southwest. In the area west of which trends approximately N. 20° W. The upper part of the
Hickory Creek, except that part bordering the stream, a flat, Simpson formation is exposed in places both east and west of
fertile plain extends to the base of the escarpment. . Hickory Creek, and the succeeding Viols limestone outcrops in

large bodies on each side, making the southeastern part of the
Criner Hills. Still higher formations, the Sylvan ghale and the
Hunton limestone, occur at the northwestern and southeastern

The rocks of the Criner Hills structurally compose parts of
four folds. All these folds are intersected by faults and are
bounded on one or more sides by an overlap of Carboniferous

deposit; ends of this broken fold. In the northwestern end they are
eposits. terminated by faulting and overlap of the Carboniferous con-
The larger of these folds includes the northwestern half glomerate, and at the opposite pnd apparent.ly only by-overlap.
of the hills and is a northeastward-dipping monocline or the Faulting has occurred in the axial part of this fold also. At the
broken southern limb of a syncline. Along and near the south- crossing of Hickory Creek, in the SW. % sec. 35, T.6S,R.2E,
western side the lowest exposed beds of the Arbuckle limestone the Simpson formation is exposed only in the southgrn limb of
are nearly flat and are locally deflected downward at low angles the fold. It appears that the fault follows approximately the
toward the fault which bounds the hills. It is interpreted that strike of the fold, and that the eastern }1mb has been thrown
this local southwestward deflection of the rocks is due to the down with respect to the-other. The dlp_of the rocks in the
drag in the downard displacement on the opposite side of the Simpson formation here is 80° SW., while on the opposite
fault. There are no means by which the extent of displacement side the Viola limestone 18 nearly as steeply inclined in the op-
of the strata along the southwest side of this fold can be deter- posite direction. In the eastern half of sec. 36, T. 5 S, R. 2 E,
mined. 1t is reasonable, however, to consider that the throw is - there is a small area of Silurian, Devonian, and Mississippian
not so great as the discordance in strata now in contact at the rocks, surrounded unconformably by poal Measures strata.
¢ault would indicate, but that it is, in part at least, due to an - appears to be a part of the northern limb of the anticline above
uncomformable overlap of Carboniferous upon the folded and described. The rocks dip toward the northeast, and are nearly
eroded older rocks before faulting occurred. in strike with the same formations at the southeastern end of
A fault also bounds the northeastern side of this fold. It the Criner Hills. . .
bears S. 26° to 30° E., from the northwest corner of the hills, The Carboniferous rocks on the northeast side of this an--
oblique to the strike of the rocks and to the trend of the hills. . ticline have suffered folding, and near the cpntact with the older
The strata on the east side of the fault have been thrown down rocks are generally steeply incjmed and dip toward the north-
with respect to those on the west side. The axial part of a syn- east. Rast of Hickory Creek dips of Carboniferous rocks at and

cline occurs east of this fault, near the north end of the hills. near the contact vary from 95° to 40°, while the older rocks dip
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at greater angles in places in different or opposi e di i i
t gre ] site di -
g]tlcatmg a great qnconformlty. Immediate]?rpeast og {ﬁgt;%g.’dlgt
15 SS crﬁssmg of Hickory Qreek, near the west side of sec. 35, T
25, & 2 E,, the contact is evidently upon a fault. At this pl’acé
th fr:l}[l:)son forn;atxon d_lps toward the southwest, while the
thzros t?l Carbomfe_rous is 40” in the opposite direction. Far-
ther s l01]1 esas]t, and in the opposite side of the axis of the fold
the * (;)i ?éct i}; :a;lé al;]uqc E;n;]t_or:l forma%ion:xhdip northeast, in thé

i , igher angles than, do the lyi
tChz:artém11fenxl'Ious strata. West of Hickory Creek, at thg vt?;;gu(l)%
proba(t))?y ineif:]rli.;e?i l;iee];gmfts, ]1t§ a Stlvi?}?g l;mconformity which is
k ) aulting. e beds near the bas

variable in character along this contact. In they

X his . some places the
ggpgig tg7be c!neﬂy sha]e! while in others, especia]lypin section§
R féha1e coarse limestone conglomerates consisting of
s of the same nature as the limestones of the Criner Hills.

ARDMORE BASIN

The region between the Criner Hills and Arb

. ! uck -

t,le‘llllns may be c_haracterlzed as the Ardmore troug}f (])(:' 11\;1:8‘;: -
3 rocks consist of shale, limestone, limestone conglomerate.

?n] 4 sandstone, of Coal Measures age, and have been strongh;

olded. The trer}d of the folds is northwest and southeast, gen-

erally parallel with the Arbuckle and Criner Hills axes. ’

The details of the folding have not b

. ] een worked out, but suf-

{'llc;l‘(;:ii) gglsleggﬁggrll:dh.a\;e been mtgt%g to determine that theurosélks
into many folds, whi x i

a deep corrugated syncline orytrough. rieh together constitute

Like the Arbuckle Mountain and Criner Hills upli
. fts
irdénbore trough is ‘overlapped and concealed toward ‘?he txlc’)rJi‘.li‘lff
est X y Pennsylvanian or “Red Beds” deposits, and on the south-
gzz y ]?arly Cretaceous sand. Toward the south the Carbonifer-
ous rci:c s are also concealed by Cretaceous deposits separating
m from rocks of the same age in the north Texas coal field.
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GEOLOGY OF THE WICHITA MOUNTAINS
PREFATORY REMARKS
PREVIOUS WORK
The Wichita Mountain region was first visited by scientific

. observers in 1852, when Dr. George G. Shumard, who was physi-

cian to the expedition, commanded by Capt. R. B. Marcy, that
explored the North Fork of Red River,! noted the occurrence of
the igneous rocks of the mountains and the stratified sediments of
the surrounding plains. The expedition touched many points
along the southern side and crossed the northwestern and
goutheastern ends of the range. Captain Marcy mapped a part
of the range, his map indicating that the range had a northeast-
southwest direction, when in fact it trends southeast and north-
west. The mountains and streams with one exception, still re-
tain the names then applied. Tepe Creek was designated Spring
Creek, and Tepe Mountain is evidently the eminence named
Mount Webster by Captain MeClellan. The names now locally
used for this stream and mountain are too well established to
admit change. Doctor Shumard noted that the sandstones and
red clay surrounding the mountains were horizontal, and that
the sandstone beds, where they approached the mountains, con-
tained fragmental igneous materials. He also observed that the
granite and porphyry were wide spread in the mountains
and that they contained “yeins” of greenstone and quartz.

In 1899 Dr. T. B. Comstock and Mr. W. F. Cummins made
a reconnaissance of a part of the Wichita Mountains.* Doctor
Comstock had recently surveyed the “Central Mineral Region”
of Texas, in which the older igneous and Paleozoic rocks oceur,
and his interpretations of structure and geologic relations made
there were extended to the Wichita region. He assumed that
the geology of the central Texas region—200 miles distant from
the Wichita Range and separated from it by little distorted Car-
boniferous and Permian strata—was a key to its geologic inter-
pretation. In the igneous masses of the Wichita Mountains
post-Cretaceous structures were apparently recognized corres-
ponding with those which were claimed to occur in the Texas
region, where undisturbed Permian strata surrounds the moun-
tains and no Cretaceous rocks are known. Doctor Comstock
classed the granite-porphyries of the Carlton Mountains, the
gabbro, and the diabase as lavas representing stages of eruption,
1. Senate Ex. Doc. 64, 32nd Cong. 2nd sess., Washington, 1853, appendix D.
2. First Ann. Rept. Texas Geol. Survey, 1889, pp. 319-328.
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and stated that there were flows and remnants of volcanic

craters. He correctly noted the occurrence of older stratified -

rocks which were involved in the Wichita uplift, but fai

that }Ehe diabase dikes which penetrate thep gat;brotzfszllegr:(:lﬁ;?

gorp .yry as wgll as the granite are older than the oldest strati-
ed rocks, which are of middle Cambrian age. Doctor Com-

stoc}llc. named many of the mountains, locating them by numbers

on his sketch map. Of these only Carlton, Cummins Quana

and Navajoe can be definitely located. ' '

In 1891 Mr. R. T. Hill made som i
.R.T.F e general obser

:Ee nature of the chhlta Mountains,® attempting :oat::%rxlls;\e(:;

Tee;q tstructually with the Ouachita Mountains of eastern Indian

mourrlltzli‘rbl’é aanl ré(())tesl tdhe p(ztl:]ultiarh topographic features of the
ncludes “that their age is not det ined,”

but that they are post-Silurian and h in part sine

the deposition of the “Red Beds.” ave developed in part since

In the fall of 1896 Mr. T. Wayland Vau i i
t . T. ghan, in mak
;’ﬁconnalssance of parts of Kansas and Oklahoma, inve:tilg:%eg
edo]der Paleqzmc strata on the northern side of the range and
n}_a_ e a collection of specimens representing the principal types
0t hg_neous rocks of the Wichita Range. These collections were
s 111 ied and reporte_d upon by Dr. A. C. Spencer.* Fossils were
cohlpcted from certain limestones northeast of Tymate Mountain
vl\"II 101‘1/ proved to be of Ordovician age. No effort was made bs;
buti‘:. h_aug}mn .to segregate or map the class of igneous rocks
put lskco lections enla_rged greatly the species of igneous rocks'
e %%e nown to oceur in the region. Doctor Spencer recoghized
%é‘gch '1;)1,] granite, granite-porphyry, anorthosite, and troctolite
y i k f’ aid of a local surveyor Mr. Vaughan was able to locate.
y reference to land surveys, practically all the mountains of thé
region which had been named, but none were mapped.

In the spring of 1899 Dr. H. F. Bain devoted a m 's ti

to a reconnaissance of the Wichita Mountains, givingn;?t:nttlirg:
chiefly to a study_ of the mineral resources. His report® on the
g;_anerpl geqlogy is more complete than previous publications
0 phls region. 'Doctor Bain differentiated and described the
main classes of igneous rock, including the quartz veing, which
i_III one instance he found were cut by greenstone (diabasei dikes

}:e considered that the granite was erupted through the por-.
phyry and affected the Cambrian and Ordovician strata. This

3. Hill, R. T., Notes on a reconnaiss
1, 3 ance of the Ouach
. v’lerr}itory. Am. Jour. Sci,, 3rd ser., vol. 42, pp.’t'llzgfcl,’.l’,;t?s%ls.ysmm in Indiaa
. S:Jeg Anfbgékga{l]i‘llll;?'l ﬁﬁgllfg'ircc 12?tl§|?yo'\lmttlll1e Wichita Mountains, Oklahoma and
A. C. Spencer: Am. Geol., vol. 24, p'p. “_“r'exl)g;;' on the lgneous rocks by Dr.

6. Bain, H. F., Geolo t H
B 190g0}.' of the Wichita Mountains: Bull. Geol. Soc, America, vol.
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conclusion seems to have originated from a misinterpretation of
structural conditions in Blue Creek Canyon. In this canyon the
limestone is faulted against the granite-porphyry instead of be-
ing cut by a dike of similar rock. Cambrian rocks are recog-
nized besides the sequence of succeeding Ordovician limestones
of great thickness. The classification is substantiated by fossil
determinations. Certain conglomerates composed of granite,
porphyry, and limestone interbedded with shales and succeeded
by shale and sandy limestone near the eastern end of the Wichita
Mountains are correctly classed in age as ‘later-than the Tren-
ton,” but instead of being older than the “Red Beds” (Permian)
deposits they are evidently contemporaneous with them and
form their near-shore phase. Likewise the conglomerates of
limestone and various igneous rocks in the large valleys and
along the borders of the Wichita and Quana groups of mountains
are Permian, if the “Red Beds” are to be so classed. Beneath a
zone of weathering these deposits are partially consolidated and
in places associated with red clays and grits, as explained in
the discussion of Permian rocks in the pages following. Along
the south side of Quana Mountain, in the valleys of the larger
streams, are recent surficial deposits of gravel and sand, worked
over in part from the “Red Beds” conglomerate, which may be
mistaken for the conglomerates in a general reconnaissance.

WORK OF THE UNITED STATES GEOLOGICAL SURVEY

The writer, assisted by Mr. C. N. Gould, and Mr. E. 0. Ul-
rich, mapped the geology of the Wichita Mountain region in
the latter part of the season of 1901. The land had been clear-
ed of all improvements, except the occasional inclosures on the
allotments to the Indians, preparatory to the opening of the
country to homestead settlers. It was devoid of inhabitants
outside of the few small towns, except occasional Indians and
prospectors. Recently the quarter-scction and section corners
had been reestablished for the purpose of ready location of home-
steads. This region, outside of the mountains, is an open and
practically featureless plain, and the_mountains are almost bare,
so that conditions for rapid and accurate geologic mapping were

_ very satisfactory.

With the assistance of Mr. Gould all the known igneous
areas and the contacts between the igneous masses and the
formations of stratified rocks were mapped by traverse sur-
veys, checked by locations on section and quarter-section corner

stones.

Mr. Ulrich devoted his time to a study of the Cambrian
and Ordovician rocks. An abundant collection of fossils gave
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means by which the rocks were correctly classified, as well as
correlated with the Cambrian and Ordovician formations of the
Arbuckle Mountains. The lithologic similarity of these rocks to.
the formations of the Arbuckle region, and the duplication of
fossil remains, are so nearly complete that faunal lists of the
Cambrian and Ordovician of the Wichita Mountains are not
considered necessary.

PHYSIOGRAPHY OF WICHITA MOUNTAIN REGION

The Wichita Mountain region consists of collections of moun-
tains, hills, and knobs, extending from Fort Sill, in the Apache
Indian Reservation, northwestward to beyond Granite, in Greer
County, Oklahoma, a distance of 65 miles. From the vicinity
of Fort Sill the northern and southern limits of this peculiar col-
lection of mountains diverge until, near the center, the outlying
knobs upon each side are 30 miles apart. Continuing north-
westward the range gradually contracts and ends in small col-
lections of low mountains or knobs northwest of the town of
Granite. The region is thus symmetrical in general outline, but
not so in the arrangement, size, and form of the mountains
which constitute the range, or, more properly speaking, the
groups of mountains. The groups of mountains composing the
range with one exception, many of the individual mountains,
and numerous knobs and points of granite and other igneous
rocks are surrounded and separated by the nearly level and
smooth plain of the “Red Beds” which extend southward across
Oklahoma into western Texas.

WICHITA MOUNTAIN GROUP

The largest of the groups of mountains that compose the
Wichita Range is the Wichita group, from which the range has
received its name. It extends from near the northwest corner
of the Apache Reservation northwestward about 25 miles, and
consists of many rugged and irregular granite mountains, the
most prominent of which are Mounts Scott and Baker, near the
suotheastern and northwestern ends, respectively. On Pl III is
a view of the southeastern part of this group from the plain
of Medicine Creek, looking toward the southwest, and show-
ing Mounts Scott and Sheridan. Mount Sheridan is about 4
miles west of Mount Scott. Between Mount Sheridan and Mount
Baker and Haystack Mountain, at the west end of the group,
are many unnamed mountains and peaks of sharp outline,
separated by narrow, rugged passes. On Pl. IV, B, is a view of
the northwestern end of the Wichita group, showing the sharp,
serrated outline of the mountain crest. Near the source of Med-
icine Creek an arm of the Wichitas extends northward, ending
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in Saddle Mountain. Saddle Mountain is separated from the
main Wichita group by a low pass, which is traversed by one
of the large branches of Medicine Creek. Though the highest
peaks in this group rise to elevations not exceeding 1,600 feet
above the bordering plain, they are difficult of ascent because of
the steep and rugged slopes, which are strewn with large angular
granite boulders.

The Wichita groud of mountains is separated from the
Quana Mountains on the south by a wide, plain-like valley,
which descends with very easy grade from Military Pass, 2 miles
east of Oriana, to the western end of the Carlton Mountains,
where it divides, the northern arm passing down a branch of
Medicine Creek between Carlton Mountaing and Mount Scott,
while the southern arm extends to the plain down Beaver Creek.
The sources of West Cache Creek occuby the western half of this
valley and flow southward through gorges near the middle of the
Quana Mountains.

This intermontane valley, like most other valleys of large
gize in the Wichita Mountain region, was formed during the
deposition of the “Red Beds”, of presumably Permian age, an
has been resurrected and to some extent modified by more re-
cent degradation. Many remnants of the “Red Beds” conglom-
crate yet remain in this valley between the present shallow
drainageways from Military Pass at the head of the valley and
the plain to the east upon each side of Carlton Mountains. From
the same pass a wide embayment, partially filled with conglomer-
ate and red clay deposits, opens southwestward, descending
feet or more to the general level of the plain about Oriana.

QUANA MOUNTAIN GROUP

The Quana group, like the Wichita, is an elongated collec-
tion of granite mountains and low peaks about 14 miles in
length. Though like the Wichita group in character of rock
and topographic features, the individual mountains are lower,
and none of them, it is believed, rise more than 200 feet above
the general level of the plain bordering the mountains upon the
south. The Quana group is separated into an eastern and west-
ern part by gaps near the center, through which the three
branches of West Cache Creek flow. The two westernmost and
largest branches cross the mountains in narrow and deep gorges,
while the other traverses an old, wide, and flat valley that ori-
ginated contemporaneously with the intermontane valley which
lies north of the Quana Mountains and with which it is con-
nected. Remnants of the “Red Beds” conglomerates and re
clay deposits may yet be seen in the floor of this valley.
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CARLTON MOUNTAIN GROUP

The Carlton group consists of low mountains and peaks
which lie between the east ends of the Wichita and Quana groups
and extend eastward to within a mile of Fort Sill. The topo-
graphic features of the Carlton Mountains are markedly differ-
ont from those of the Wichita and Quana mountains. The Carl-
ton Mountains consist of granite-porphyries and old rhyolites,
which, unlike the granite, break into small angular boulders and
fragments upon weathering, giving rounded and comparatively
smooth topographic forms. The general effect is like that pro-
duced by a topographically young region composed of homogene-
ous soft rocks—mountains composed of numerous ridges and
spurs separated by V-shaped valleys.

. The outline of this group, as well as of its separated mem-
bers, like that of all the other groups of the region, was es-
tablished by marine degradation at a time when the Permian sea
stood with its shores at the approximate position of the “Red
Beds” and porphyry contact. .

From near the center of the group an-arm projects south-
ward and ends in Signal Mountain, the highest peak, which rises
about 800 feet above the plain. A single mass of hills is sepa-
rated from the main group on the southwestern side by an in-
let of the “Red Beds” plain which extends up the valleys of
Wolf Creek and joins the broad upland valley between the Quana
and the Wichita mountains. The most noteworthy feature ot the
Carlton Mountains is Medicine Bluff, at the extreme east end,
about a mile west of Fort Sill (see Pl I11). Here Medicine Bluff
Creek flows against the north side of the porphyry mountain,
making perpendicular bluffs 100 to 400 feet high and about
half a mile long.

RAGGEDY MOUNTAINS

West of the Wichita and Quana mountains and extending
southwest to Navajoe, in the valley of the North Fork of Red
River, is a scattered group of mountains and hills, the individ-
uals of which are separated by the “Red Beds” plain. To this
group the name of Raggedy Mountains has been applied. Twin
and Navajoe mountains, in the southwestern part of the group,
are the only mountains to which names had been given when the
‘region was surveyed in the fall of 1901. Contrary to the arrange-
ment of the Wichita, Quana, and Carlton groups, which have
northeast-southwest bearings governed in a measure by the
structure, the Raggedy Mountains are longest north and south,
an arrangement which seems to be accidental. Between the
Wichita-Quana group and the Raggedy Mountains the flat plain
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narrow, sharp gorges known as the Upper and Lower Nar-
rows. One of the large branches of this creek rises in the north-

ernmost group of granite hills and flows across the gently roll-

ing plain and passes the sharp gorges of the Narrows, 100 to
200 feet in depth, cut in wider divides which separate the high-
er knobs or peaks of the mountains. The only inference appar-
ent at this time concerning the peculiar course of Otter Creek
through the Raggedy grouwp is that it occupied practically its pres-
ent location at a time when the surface of ihe “Red Beds” plain
stood above the divides between higher knobs of the igneous
which the gorges of the Upper and Lower Nar-
At that time the plain was nearly 200 feet above
jts present position, and as general degradation of the land pro-
gressed, Otter Creek was imposed upon the gabbro and granite
masses which constitute the present Raggedy Mountains.

DEVILS CANYON GROUP

 The watershed between Elk and Otter Creeks is a low and
almost imperceptible gwell in the plain. This divide separates the
Raggedy Mountain group from the considerable collection of
i ntains and hills, including Little Bow, Elk, Dome,
Teepee, Quartz, Suttles, and Devils Canyon mountains, besides
which may be known as the

Devils Canyon group. These mountains lie in the valley of the
North Fork of Red River, and the channel of the river me-
anders among them, touching a number of the larger ones. The
Devils Canyon group is composed almost entirely of granite,
which protrudes through the “Red Beds”. The rock is the same
kind as that of the Wichita and Quana mountains and presents
the same topographic forms. The smaller mountains and iso-
lated knobs rise abruptly from the plain, their steep slopes being
strewn with angular boulders. The larger masses of granite,
such as Quartz, Dome, and Devils Canyon mountains, contain
many rounded knobs and peaks, rising 600 to 800 feet above
the plain and separated by rugged gulches or divides. Many of
these crests are dome shaped. This form was especially noted
in Teepee and Dome mountains. In Dome Mountains the dome-
shaped knob of the crest, 100 feet or more in height, sits 300
"to 400 feet above the plain on a wide terrace or table of the
mountain. -On PL IV, A, is a view of the southwestern peak of

* Quartz Mountain, illustrating the abrupt ascent from the level
plain and the forms of the isolated knobs in’ the western part of

the Wichita region.
HEADQUARTERS MOUNTAIN GROUP
At the extreme northwestern end of the Wichita Range is

a small group of granite mountains which lie entirely west of

rows are cut.
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Red River and northwest of the town of Granite. The largest
of these is Headquarters Mountain, which covers an area of
nearly 3 square miles and rises steeply to an oval crest about 600
feet above the plain. These mountains are composed of red
granite similar to that of the Wichita group, but the mountain
peaks and knobs have a rounded form, though the slopes are
strewn with large boulders.

LIMESTONE HILLS

Another mountain group of the Wichita region is the elon-
gated collection of limestone and porphyry hills and low moun-
tains which lies northeast of the Wichita group and is separated
from it by a long strip of rolling plain 2 to 6 miles in width.
This group, which has received no adequate name, extends from
a point 7 miles north of Fort Sil| northwestward, with the gen-
eral strike of the rocks, to Rainy Mountain at Rainy Mountain
Mission, It gradually expands in a rudely triangular form and
reaches a width of about 7 miles in the central part. Near the
middle, north of Mount Scott, the compact mass of hills is divided
into two portions by a broad, flat inlet of the “Red Beds” deposit
of the plain. Each of these arms is broken northeast of Saddle
Mountain into numerous low mountains or hills, which are ori-
ented generally northwest-southeast, with the trend or strike
of the rocks. The northern arm contains a number of porphyry
hills. A mass of porphyry also occurs between the limestone
hills north of Mount Scott. The detached masses of limestone
and porphyry are surrounded throughout this region by the open
and level “Red Beds” plain.

The topographic  details of the porphyry hills in this
group are of the same character as in the porphyry hills com-
posing the Carlton Mountains. The surface is broken and cut
by many gulches and sharp defiles, but the hills are generally
smooth crested and have rounded or oval forms.

The limestone hills have the same topographic features as
the prophyry hills, and many of their crests are now 400 to 600
feet above the plain. Pl V., A, shows a typical knob or Ordovi-
cian limestone near Rainy Mountain Mission, at the extreme
western end of the limestone hills, known as Rainy Mountain.

Like all the other mountains of the region, the location,
general plan, and contour of the hills are due to a cycle of dq-
gradation culminating in Permian time and to later minor mogil-
fications, The larger valleys descending from the more promin-
ent limestone and porphyry hills, as well as the broader leyel
passes of the plain which separate them, are not always occupied
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or followed by the principal drainage lines. These larger valleys
and passes do not contain extensive deposits of recent local con-
glomerates, which might be supposed to extend as fans or sheets
out from the mouths of the valley. The deposits of conglomerate
descend or extend into the plain, blending with the red grits and
clays and forming parts of the plains materials. The partly
consolidated gravel, sand, and clay which filled the old valleys
are softer than the crystalline limestone and prophyry now mak-
ing the hills, and they were therefore more rapidly eroded and
the old valleys were resurrected and are perpetuated. Many of
the streams are small, but when established in their positions
in the once submerged and filled valleys, as the general degrada-
tion of the land progressed, they cut downward without regard
to the older and harder rocks. Thus many of the streams once
flowing in the softer rocks became imposed upon the spurs and
slopes of hard limestone bordering the old valleys. Marked in-
stances of such superimposed drainage occur in Tps. 4 and 5§ N,,
R. 12 W,, where small streams, flowing in the wide resurrected
valleys whose floors are filled with “Red Beds” deposits, cut
through sharp spurs projecting from the limestone hills, while
the level plain upon soft rocks was opened for their passage.

STRATIGRAPHY OF WICHITA MOUNTAINS
IGNEOUS ROCKS

In the general survey of the Wichita Mountains only suffi-
cient time was available to study the salient features of the igne-
ous rocks. The kinds of igneous rocks which occur abundantly
or in large masses were distinguished, classified in respect to
age as far as conditions would permit, and mapped. local varia-
tions of the larger masses and various phases of the dike rocks
were noted and specimens collected, but a study of their relations
in detail was not attempted. The rocks collected were submitted
to Mr. Ernest Howe, of the Geological Survey, for study, and
the petrographic descriptions are from his report.

The igneous rocks of the Wichita Mountains are separated
into four general classes, distinguished by their large mass or
abundant occurrence, and also by their age relations. These, in
order of apparent age, are, gabbro and related anorthosite,

granite and related aplites, granite-porphyry and associated
aporhyolite, and diabase dike rocks.

GABBRO AND RELATED ANORTHOSITE

_ For the most part the gabbro is exposed in valleys or in the
plain which surrounds the mountains. Such is its ocecurrence
along Medicine Creek southeast of Saddle Mountain, in the broad
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and the older Paleozoic sediments. 1t makes all of the high land
of the Wichita, Quana, Devils Canyon, and Headquarters moun-
tains, and a large part of the Raggedy group.

The relations of the granite to the gabbro indicate that the
granite is younger and that it intrudes the gabbro. Both occur
in large masses, as shown, and the gabbro is cut by a great
number of granite or aplite dikes, which in many cases can be
traced from the granite mass. :

In physical aspect this granite varies from dark red to
light pink and from moderately coarse to finely granular.
representative of a large part of the granite mass is found in
Mount Scott, which consists of a rather deep-pink, even-textured,
and moderately fine-grained.

The granite in its various phases is rich in orthoclase and
quartz, with relatively subordinate amounts of the dark silicates,
hornblende, augite, or biotite. The majority of the specimens
studied are from dikes cutting the gabbro or very near the con-
tact of the granite with the gabbro. A specimen from
the top of Mount Scott may be taken as typical of the granite
as a whole. It is a medium coarse-textured rock, to which the
feldspar gives a dominant red color, which is varied by small
spots of a dark-greenish mineral and grains of guartz. The
microscope shows that orthoclase and quartz occur in nearly equal
amounts and together make up by far the greater part of the
rock. A little hornblende also occurs, and accessory magnetite,
apatite, and zircon. Although not evident in hand specimens,
the rock is seen to have a crude porphyritic structure when ex-
amined under the microscope. The feldspar occurs in large

phenocrysts, surrounded by quartz and feldspar in micropeg-.

matitic intergrowths. The dark, turbid character of the feldspar
is to be attributed to finely divided hematite which fills the crys-
tals as a dust.

Parts of the large granite masses also show variations in
texture. In the northwestern foothills of Saddle Mountain the
granite has a finer texture and is porphyritic, but is slightly
different from that oceurring commonly in the Carlton Moun-
tains. A similar phase of the granite occurs in the northwestern
hills of the Headquarters group, at the extreme northwestern
end of the Wichita Range.

Variations of the granite from the average type are found
chiefly near its contact with the gabbro. A particular instance
was noted in the SE. 14 sec. 21, T, 4 N, R. 14 W.,, where the
granite mass rests against the gabbro. Hand specimens show the
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rock to be strongly porphyritic, and it may be called spherulitic
granite-porphyry. A similar contact phase of the granite with

gabbro occurs near the center of the south side of sec. 16, T. 4
N,R. 14 W,

The dikes which extend from the granite and cut the gab-

bro range from massive bodies 40 feet and more in thickness to
thin sheets and stringers. Usually the rock of the thicker dikes
is coarser and is more nearly related to typical granite than the
rock of the thin dikes. A dike, 40 feet in width, cutting the
gabbro in SE. 1/ sec. 4, T. 4 N, R. 13 W., is characterized as an
augite-hornblende-granite. The dikes generally, however, are
best described as aplites. They are fine-grained rocks, in gray,
pink, and lighter colors. Quartz and feldspar occur in the usual
fine mosaic characteristic of aplites. The teldspar is predomin-

antly orthoclase, plagioclase being present only in very small

amounts. Augite, hornblende, and biotite occur, but never prom-
inently ; muscovite is rarely present, and the usual accessories

of granite, magnetite, titanite, apatite, and zircon are generally
found in small amounts.

The contact between the granite and the granite-por-
phyry is exposed south of Mount Scott for a few miles. To the
west, across secs. 22 and 23, T. 3 N,, R. 18 W., the contact be-
tween the granite and porphyry can be traced, although the con-
trast in the rocks on each side is not strong, as the two rocks are
practically the same in color and in granular texture, Appar-
ently, also, there is a gradation through a short space from the
granite to the granite-porphyry. Along the eastern part of the
contact, in parts of sec, 24, T. 8 N,, R. 13 W., and farther east, a

wide band of finely granular aplite occurs between the granite
and the granite-porphyry.

In the description of the structure of the Wichita Range it
was observed that there are zones of fracturing and jointing in
the granite. In such localities the rock on weathering breaks up
into relatively small, angular boulders. The prevailing surface
features of the granite, however, are coarse and rugged, the
rocks having broken deeply into large angular boulders between
widely set joints, and become rounded on long weathering. The
slopes of Mount Scott are typical of the granite surface of
large masses. (See.Pl. V, B). The lower slopes of the knobs
and mountains are strewn with immense boulders, many of
which descend to the border of the plain. The large boulders
become well rounded on long surface exposure, and some of
these in old age are reduced by exfoliation. A typical example of

this peculiar mode of weathering occurs at the southern side of
Quartz Mountain, and is shown in PI. V], B.

IGNEOUS ROCKS 67 -

ichi f the low
art of the Wichita Range many o
mgl?ngfnzv sttgnl‘m%bs hav}? do]me-sh?npaidsegrofoglnﬁlézslt:it l;lt‘pli
f these show large ] I
f)enil:g: Oi&sgg?cgl knob of this character may be se(;en in (:)Jle ?ﬁ
t}ll.g cre:sts of the granite glollmtainsp(())fs utxzet}?eagng:s s%vgrgr a?nite
x .
sec. 22, T. 3 N,, R. 17 W. On long e osure the massive, re in
med exfoliation on a large 'scale. I
1(:1!11031: :?)l?tsﬁ\:estern side large segments of granite, many feet

“thick, may be seen becoming detached from a spherodial dome.
1]

This view is illustrated-on P1 VI, A,

E
GRANITE-PORPHYRY AND ASSOCIATED APORHYOLIT
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In hand specimens the Wichita aporhyolite appears to be a
partially decomposed porphyry of a darker hue than the average
Carlton Mountain porphyry. In thin sections it is seen to be a
fluidal, vesicular, much-altered rock, containing phenocrysts of
feldspar, a little quartz, possibly secondary, and rarely a very
little plagioclase. The base, which was once glassy, is mow
completely devitrified, but still shows in certain bands a perfect
perlitic structure. The vesicles, of which there are many,. are
now filled with secondary silica.

On weathering the porphyry breaks into small boulders
and fragments, and the hills composing it have distinctly rounded
forms, At Medicine Bluff, 114 miles northwest of Fort Sill, the
granite-porphyry is exposed in a vertical cliff 100 to 400 feet
high, showing rude columnar structure, doubtless due to close
parallel and cross jointing. PL VII is a-view of Medicine Bluff
showing this peculiar jointing. The distinet; closely placed parallel
joints may be seen a considerable distance extending nearly ver-
tically from the top of the bluff to the bed of Medicine Creek.
Whether this structure is common in other parts of the granite-
porphyry of the Wichita Mountains can not be determined on
account of the mantle of weathered surface rock. 1tis presumed
that similar structural conditions occur, since the characteristic
weathlering of the porphyry into small angular blocks is uni-
versal.

DIABASE
The gabbro, granite, and granite-porphyry, the only igneous

- rocks in the Wichita region which are known to occur in large

masses, are cut by great numbers of diabase dikes. These dikes
range in thickness from several feet to thin stringers. They
cross the contact between the granite and the gabbro and inter-
sect the granite dikes at the gabbro.

These diabase dikes extend in various directions, but suffi-
cient time was not given to their study to determine whether
they conform to any system of arrangement. Dikes of the same
texture and color penetrate one another at various angles, but
\tﬂl_\et}(\ier they are of one or more generations was not ascer-

ained.

The diabase ranges from a moderately fine-grained dark-
gray to fine-textured bluish-black rock. Ags a rule, the larger the
dikes the coarser the texture. A thick and apparently neck-like
dike in the gljanite-porphyry of Blue Creek Canyon has a texture
approaching that of the average gabbro.

Petrographically these dike rocks have the typical struc-
ture and mineral composition of diabase. One specimen, from a
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dike 18 inches wide cutting both gabbro and granite, contains,
in addition to labradorite, augite, and magnetite, a considerable
amount of a brownish-yellow mineral which is evidently an al-
teration product, but which possesses the optical characters of
serpentine, and was probably derived from olivine, as outlines of
olivine crystals are still to be made out. The ophitic structure of
the rock is emphasized by this mineral, for it partly surrounds
the laths of labradorite after the manner of the augite.

A number of diabase dikes were noted intruding the granite-
porphyry of the Blue Creek Canyon area near the Cambrian con-
tact, and pebbles, both of granite-porphyry and of diabase, make
conglomerate beds in the Reagan formation, which is in the
pldest sedimentary deposit of the region, being middle Cambrian
in age. Thus all the evidence of the age of the igneous rocks so
far obtainable indicates that they are older than middle Cam-
brian, and, since granites form only at considerable depths or
under great pressure, the inference is that they are much older
than middle Cambrian.

QUARTZ MONZONITE

. Certain rocks occurring in association with granite-porphyry,
granite, or gabbro, and in the field considered to be phases of
these rocks, on microscopic study were found to be quartz-mon-
zonite. The rock associated with granite-porphyry was found
at the western bank of Medicine Creek, in the NW, 14 sec. 35, T.
3 N., R. 12 W. 1t is dense, rather fine grained, prophyritie, deep
red in color, and has a general physical resemblance to much of
the granite-porphyry of the region. Near the center of sec. 25, T.
3 N,, R. 14 W,, a granular gray rock was found in the wall of a
narrow mineralized zone in which galena is disseminated in small
quantity. The country rock here is the ordinary granite of the
region, and the specimen collected was considered to be a phase
of the same. Two specimens of finely granular gray rock were
obtained near the center of sec. 13 and in the N, W, 1-4 sec. 17, T.
4 N., R. 17 W. They occur in the large gabbro area of the Rag-
gedy Mountains and near granitic intrusions, which cut also the
ordinary coarsely crystalline gabbro. The specimens of finely
granular rock are all more or less decomposed, so that exact de-
terminations were not possible,

The perodminant constitutents of the monzonite are ortho-
clase and some plagioclase feldspar, which is difficult to deter-
mine on account of its decomposed condition. In a few cases
there is an indication of oligoclase, and in one the plagioclose
seemed to be as basic as labradorite, The relations of the two
feldspars vary somewhat, but orthoclase is generally slightly in
excess. In all specimens quartz occurs, but never in great abun-
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‘dance. It is usually in. the form of pegmatitic intergrowths

3 . biotite, though

ith orthoclase. Hornblende and accessory: biotite, !

::alldom fresh, are present in all the rocks frequently in abund
ance. Accessory minerals are inconspicuous.

QUARTZ VEINS OR mKﬁfd tai hreand
large igneous masses above described contain ere

ther:ar }:/iinsgor %ikes of white quartz. Probably the an‘o_st :1)1:;
tensive deposits of quartz occur 1n nearly east-west leads mOu
central part of the gabbro area of the Rag.gefiy Mourgtan_n grf tﬁé
Quartz bands were noted by Dr. H. F. Bain in the granite o he
Quana Mountaims in the valley of the stream Whlcl} flows ;ou; n
through sec. 86, T. 3 N., R. 14 W. Quartz bands were foglr‘l 4313
in a small gabbro hill in the squthgast corner of sec. 6, b'b r;
R. 18 W., near a large granitic dike which cuts the ga brc:1 i:a n
an east-west direction. Like the diabase dikes, the L}l‘lal'(}Z fo fies
extend both across and in the direction of th_e th ent 0 he
Wichita Range. It has been reported by Dr.‘ Bain th;x‘ tsor{\'  of
the quartz veins are granular and contain mica, am%/I tha tq a %.t
one cutting the granite-porphyry qf the C;n‘]ton ountains
Medicine Bluft is intersected by a dlabasg dike.

ite-proph d the diabase
It has been shown that the granite pl_'ophyry an 2
dikes which intrude it were formed prior to middle Cambr 5112
time. The relations of quartz bodies and diabase dikes in he
Carlfon Mountains and the granular structure of_thg qu?{ “
suggests strongly that at least one of the quartz bodies is a tru
dike and not a vein deposit.

GRORUDITE

' i i located,
i culiar nature, cutting gabbro, were (

one El“;:(})\g lé(gﬁ ?/fb I;Zc. 4, T.3 N.,’ R. 156 W, and the otl)e14r;§aé'
the center of the sec. 9 of the same township. The ﬁrsttls Ay
inches thick and cuts a large gabbro mass near the contac

“the granite, toward which it bears. The other is 18 inches to 2

i X ¥ but at a point
ick and occurs in the same gabbro area, bu ]
?ﬁZrtehﬁle Z‘gbbro is less than oq:-fmgth_ :ft }?erzi}:t 1;:\ :tvzi?]tcg a::rlll(;
is bounded on each side by granite. si firs : "ther
i ¢ d the granite. In neith
dike bears across the gabbro and toward | neither

i d into or connecte
case, however, could the dikes be trace n with
: i tegrated and bouldery na
the granite on account of the disin grated and B act y natuve
of the latter near the bases of the hills a ct wi he
i X f the larger dike is eas
gabbro. While the general bearing o he larger QKe rves in
, it appears.to have been folded or distoried.
?i,i‘:‘?grént (l;ir;'ections, and inclines at various angles, from nearly

flat to a vertical position.

¢ Fain, H. F., Geology of the Wichit
2 ph. 127-144, 1906

a Mountalins: Bull. QGeol. Soc. America, vol.
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This dike rock is reddish to greenish gray, and granular
in texture. Usually on each side near the contact it is coarse-
ly crystalline and resembles pegmatite in structure, while to-
ward the center it becomes by degrees finely granular; and with
the variation in structure there is a gradation from light to dark
colors, giving the dike a rudely banded, vein-like appearance.

On mieroscopic examination it is found that a large amount
of quartz and feldspar in irregular masses is penetrated by elon-
gated crystals of a nearly black ssgirite. There is a rapid
transition between the coarse border and the interior, which is
very fine textured and in which individual crystals can not be
distinguished by the unaided eye. The prevailing color of the
interior is dull green. Another portion in an intermediate posi-
tion is a little less finely grained, and individual crystals can
be made out in hand specimens. This has a slightly different
composition from the rest, and the relation of the two is not
clear. Under the microscope the rock is found fo be composed of
quartz, feldspar, and egirite. The different occurrences show
slight variation in the character of the feldspar, but the aver-
age is orthoclase and microperthite or microcline-microper-
thite in nearly equal portions, with albite and some anorthoclase.
Quartz follows the feldspars in the importance of its occurrence.

Aigirite is abundant, and is fresh and typical in appearance. It
occurs in crystals one-half to three-fourths of an inch long in
the border zone, and in fine acicular needles or mesh-like aggre-
gates surrounding the grains of feldspar and quartz in the in-
terior of the dike. It has the appearance of having been de-
veloped later than the feldspars. As well as can be determined
from a microscopic examination, the rock is practically the
same as the grorudite described by Brogger?.

A few specimens from different parts of the same dike
would probably have nearly the same chemical composition as
the rock described, but the soda-rich pyroxene appears in very
subordinate amounts and its place has been largely taken by arf-
vedsonite. In other details the rock is also different from the
grorudite. Albite in irregular laths is the most prominent feld-
spar, and with it is associated microperthite, but little or no or-
thoclase. Quartz is abundant, and the arfvedsonite, often inter-
woven with agirite, is a most striking constitutent. Zigirite is
also found free from arfvedsonite, in needles and larger masses,
but it is a distinctly subordinate mineral.

" SEDIMENTARY ROCKS

In the Wichita region and the Arbuckle Mountain region
the formations below the “Red Beds” agree in all essentials, both

7. Zeitschr, fur Kryst., vol. 16, 1890, pp. 65-69: Eruptivgest. d. Kristianlageb,, I,
Grorudit-Tingualt Serie, pp. 46-48, Kristlania, 1894.

MOUNTAINS.
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MEDICINE BLUFF,
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in lithologic characters and in age, in so far as they are exposed,
and are of essentially the same thickness, Therefore the classifi-
cation and the formation names employed for the Arbuckle re-
gion are used also for the Wichita Mountains.

CAMBRIAN ROCKS

Reagan sandstone.—The Reagan sandstone is the lowest
Cambrian formation in the Wichita region, and it rests on the
eroded uneven surface of the granite porphyry, from which
most of its materials have been derived. The formation is known
to outerop in this region in but four areas, The largest of these
lies on the northeastern side of the large mass of porphyry east
of Blue Creek Canyon and is beneath the thick section of the
Cambro-Ordovician limestone, which follows in regular strati-
graphic succession. The other three areas are near the north-
western end of the group of limestone hills, 8 to 12 miles north-
west of and in the strike of the large area near Blue Creek Can-
yon. The same granite-porphyry either is exposed near by or is
in contact beneath the Reagan sandstone and the Cambro-Ordo-
vician limestones. Between the smaller outcrops of the Reagan
sandstone, as well as in many other places where the succeeding
limestone indicates that it should occur, the Reagan sandstone
is concealed by the wide-spread “Red Beds” deposits. In all the
occurrences cited the Reagan sandstone dips in a northeasterly
direction and is so aligned in strike as to show, without doubt,
that it is continuous beneath the “Red Beds.”

In a part of the larger area east of Blue Creek Canyon the
Reagan sandstone is repeated in parallel belts by faulting. The
fault approaches the stratified rocks in the porphyry from be-
neath the “Red Beds” bearing nearly due northwest. The down-
throw is toward the southwest, giving sufficient displacement
to bring the whole section of the Reagan sandstone against the
belt of porphyry which occurs between the duplicate outerops of
the sandstone. The displacement due to faulting decreases to-
ward the northwest and comes to an end near the northwest
corner of sec. 1, T. 4 N, R. 13 W. The normal dip of the rocks
is toward the northeast, varying from a few degrees to about
25°. Next to the fault on the southwest or downthrown side
there is a reverse dip, due to the upward flexing of the strata in
the faulting, which is sufficient to produce a narrow synclinal
fold a mile or more in length, ending in a spoon-like form, with
porphyry upon each side and beneath. The Reagan sandstone
is softer than either the porphyry beneath it or the succeeding
Arbuckle limestone. In consequence it forms the base and north-
east side of valleys, and forms bluffs and steep slopes in
which the rocks are admirably exposed. The section accompany-
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ORDONICION ROCKS M

The limestone in the hills gouth of Signal Mountain and farther
west yields an abundant fauna of upper Cambrian and lower Or-
dovician age, closely related to that of the quarries at Fort Sill
and of the limestone hills 3 to 6 miles southeast of Rainy Moun-
tain Mission. The Arbuckle limestone north and east of the
porphyry in T. 6 N,, R. 14 W., is in the lower and middle part of
the formation and belongs to the Cambrian and lower Ordovi-
cian parts of the section.

ORDOVICIAN ROCKS

In the Arbuckle Mountains there is a formation 1,500 to
1,800 feet thick, composed of limestone, ghale, and sandstone,
known as the Simpson formation, which occurs between the Ar-
buckle and Viola limestones. The rocks of this formation are
for the most part softer than the contiguous limestone upon
each side, and are therefore more easily degraded and usually
form low lands or valleys. In the Wichita region this formation,
if it occurs, is entirely concealed by the “Red Beds” deposits
which surround the Arbuckle and Viola limestone exposures.
As far as can be determined from the exposures of the rocks
which elsewhere occur above and below it, the Simpson forma-
tion, if the “Red Beds” were removed, would outcrop in an area
extending northwestward from the north end of Blue Creek
Canyon, passing just south of the porphyry areas in T. 6 N, R.
14 W., and the three Viola limestone hills south of Rainy Moun-
tain Mission, in an area east of the group of limestone hills bear-
ing northwestward from the vicinity of Richards switch; and in
an area south of the isolated limestone hills west of Fort sill.
These references as to location are given because along the
streams in some of these areas the “Red Beds” may have been
eroded to a sufficient depth to expose the Simpson formation.
Viola limestone.—This formation, which occurs in full ex-
posures throughout the Arbuckle Mountain region, is found ‘here
in three isolated areas, which form small rounded hills rising
from the level of the “Red Beds” plain in the vicinity of Rainy
Mountain Mission. They are in alignment, and extend north-
west-southeast, in the general atrike of the limestones of this
region. The thickness of the formation, where it is known in
the Arbuckle region, is 500 to 700 feet; but in the Wichita region
only 200 to 300 feet of the middle portion are exposed. The form-
ation is composed entirely of limestones, with occasional thin
l_entil-like bands and-nodules of chert. Its lithologic character,
including the chert, and the abundant Ordovician fauna, are
practically the same here as in the Arbuckle Mountain country.
According to its position in the section this limestone should oc-
cur beneath the ‘“Red Beds” northeast of the group of lime-
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stone hills bearing northwestward from the vicini i

and also south of the eastern end of the Arblfgkif ﬁ:r(:g:tlgz
south and southwp.st of Fort Sill. The Viola formation is thin-
ner and more easily eroded than the Arbuckle limestone, and as
a result has been generally worn down to lower levels afnd con-
cealed by the “Red Beds” deposits. Most likely it will not be

found in the region beyond the limi i
e the y mited areas near Rainy Moun-

In the Arbuckle Mountains the Viola limestone is succeeded
by_a Soft, greenish shale formation termed the Sylvan shale.
This is at thg base of the Silurian, and is followed in turn by
the H_untpn l{mestone, which reaches to the Devonian. Above
thp Sllurl_an i1s Devonian chert, which is succeeded by a very
thick section of Carboniferous rocks, In the Wichita region all
these.rocks, so far as known, are concealed by “Red Beds”
depoqlts. Sp far as can be judged from the structure of the
Wichita uplift, the Sllurlan, Devonian, and Carboniferous rocks
should occur successively farther away from the axial part of the
range beyond the outcrop of the Ordovician strata.

CARBONIFEROUS ROCKS
Permian

“Red Beds”.—In discussing the stratigraph
Mountains 1t has been stated that the “gi{eg %e(ilfs’t’h‘laa%rgg:gsl:
the western end of the Arbuckle uplift unconformably, conceal-
ing the westward continuation of the folded strata, incll’lding Or-
dovician, Devonian, and Carboniferous rocks. From the west-
ern end of the Arbuckle uplift these “Red Beds” deposits are con-
tinuous westward to and around the Wichita Mountains, also

northwestward into northern Oklah
o pwerd into ¢ ahoma and Kansas, and south-

. From the Arbuckle Mountains’ westward, midw
Wichita Mountains, the “Red Beds” dip slightfy (lessa%,hgr? ;?)e
toward the west. Still farther west, to and around the Wichita
M(_)un_tams, the rocks are practically flat. In and near the
chhlta Mountains the “Red Beds” have local variable but low
dips away from the mountains, which were the old Permian
land areas. These lqcal structures are considered to be due to
deposition of the sediments upon the sloping near-shore sea bot-
tom rather than to post-Permian orogenic movements.

In the earlier part of the season of 1901 and at other ti
: r times
Dr. Geo.rge I. Adams made some stratigraphic investigations
ioré(_:ernmg the age of the “Red Beds” in northwestern
ndian Territory and eastern Oklahoma north of Cana-
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dian River. He observed® that the red color transgressed the
strata diagonally from the upper part of the Pennsylvanian
into the Permian. No indications of unconformity between the
Pennsylvanian and Permian, or between other stratigraphic
horizons, were noted by Doctor Adams. If there is no uncon-
formity at the base of the “Red Beds” north of Canadian River,
and if Doctor Adams’ observations concerning the color of the
strata are correct, the stratigraphic uncontormity of the “Red
Beds” across the Arbuckle uplift is local, though the uplift was
profound and the erosion great from the beginning of the uplift
through a large part of “Red Beds” time.

_In this discussion no attempt will be made to distinguish by
names or classify the various deposits which make the “Red
Beds” except as to order of succession, since they were studied
only across the western end of the Arbuckle uplift, along the
gsection between the Arbuckle and Wichita Mountain regions,
and in proximity to the pre-Permian rocks of the Wichitas, and
since no fossils, except a few small fragments of bones which
were not determinable, were found in them. The base of the
“Red Beds” was traced across the upturned and eroded beds of

‘Ordovician, Silurian, Devonian, and Carboniferous strata from

the northern side of the Arbuckle Mountains southward nearly
30 miles. The “Red Beds” were observed to dip westward regu-
larly at low angles. It has been explained that in the Arbuckle
Mountain region the older rocks above the Cambrian dip steeply
and at various angles toward both the north and the south,
with strikes generally northwest and southeast.

In the section from the Arbuckle Mountains westward the
“Red Beds” are naturally divided into three members, forma-
tions, or divisions, the extent of which toward the north and
south has not been determined. The basal member, resting
upon the upturned and eroded older rocks, varies in composition
along the strike according to the character of the older rocks in
the vicinity from which it was in large part derived. At the
western end of the axial portion of the Arbuckle uplift, where
limestones appear in contact with the “Red Beds”, the basal con-
glomerate is composed chiefly of limestone pebbles derived direct-
ly from the degraded older Paleozoic rocks. These limestone con-
glomerates are interstratified with grit, greenish and red shales,
and siliceous fragmental limestones, of fine limestone conglomer-
ates, which have a total thickness of probably 200 feet. South of .
the axial portion of the Arbuckle uplift, where the “Red Beds”
approach outcrops of Devonian chert and Carboniferous sand-

8. Adams, George 1., Carboniferous and Permian age of the Red Beds of eastern
Oklahoma from stratigraphlc evidence: Am. Jour. Soc. 4th ser. vol. 12, pp.
383-386, 1901,
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mone, the basal member is composed chiefly of cherty conglomer-
Mes interstratified with the greenish and reddish clays and soft
mndstones.  Still farther south, where the basal member rests
mly upon the Coal Measures sandstones and shales it is com-
seed chiefly of soft sandstones and shales, with a minor amount
ol conglomerate. Above Carboniferous rocks these sand-
es and shales of the “Red Beds” usually contain less red color
than above the limestones and shales of the Ordovician and Si-
Mrian; As these coarse strata near the base of the “Red Beds’
are followed westward they are found to continue for geveral
miles before disappearing beneath higher sediments. In their
pxtention westward the conglomerate element is found to de-
prease, the limestone conglomerates giving place to argillaceous
songh limestone beds associated with the same green and red
ahales, grits, and soft sandstones.

Succeeding the basal conglomerate series are extensive
#éposits of friable sandstones dipping very slightly toward the
west. The outcrop is about 10 miles wide, extending westward
from near the western line of the Ardmore quadrangle to the
!icinity of Velma. These sandstones contain local deposits of
grit and fine conglomerate composed chiefly of foreign quartzitic
material consisting of smooth white, red, and blackish pebbles.
This sandy formation is so friable that it breaks down readily
mnd forms deep sandy soil, so that fresh exposures of the rock
are of rare occurrence. The main topographic features of this
jandstone are low rounded hills and generally wide smooth val-

which are covered by a sparse growth of serubby oak timber
with thick scrubby underbrush or shin oak. In places the sand-
gtone-and grit is indurated and occurs at the surface in large
younded boulders which weather usually to a brick-red color.
The thickness of these sandy deposits can only be estimated,
since so few exposures of the rock occur that dips can not be
ge’gelf'mined. 1t is probable, however, that it does mot exceed

eet.

Above the sandy member and continuing from the vicinity

of Velma, westward to the Wichita Mountains are deposits of
‘bluish, gréenish, and red shales, with some grit, thin cross-
bedded sandstone, and siliceous limestone. The shales predom-
jinate over the other associated deposits to guch an extent as to
give the topographic appearance and general character of a clay
formation, From Velma to Tort Sill the surface is generally
gmooth and occupied by prairie except in the immediate valleys
of the larger streams. Here and there are low buttes and ter-
yaces capped by thin sandstone and limestone beds which are in-
terbedded with the shales. So far as observations could be made,
these shale beds are practically flat.
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Near Fort Sill the sediments undergo certain changes
due to their proximity to the Wichita Mountains, which were
land masses during a great part if not all of the time in which
the “Red Beds” were deposited. In the east side of Cache Creek
Valley, southeast of Fort Sill, 60 to 100 feet of the “Red Beds”
are exposed in the bluffs, deep gullies, and slopes. Here the
deposits consist of red and greenish clays, thin strata of grit and
fine conglomerate, and argillaceous limestone, The greenish and
red clays in part contain numerous calcareous nodular concre-
tions, which seem to owe their origin, to a certain extent at
least, to the segregation of the calcareous matter in the clays
during their disintegration. The fresher exposures of the rocks
seem to contain fewer of these concretions than appear in the
weathered surfaces. Other exposures occur along the eastern
side of Cache Creek Valley east and northeast of Fort Sill. On
ascending Medicine Creek from its mouth, toward Carlton Moun-
tains, one finds that the conglomerate and sandy beds become
more pronounced, many layers being composed of coarse igneous
material in a matrix of grit and sand and interstratified with
blue clays. Naturally the coarser and more durable beds are
best exposed and little can be seen of the clay deposits. At the
eastern end of Carlton Mountains, immediately west of the Rifle
Range, these conglomerate beds rise at low angles and come in
contact with the porphyry. From round and subangular peb-
bles the material changes westward to angular breccia in the
contact with porphyry. Pl VIII, B, illustrates the contact
phenomena in a small gulch entering Medicine Creek at the ex-
treme eastern end of the Carlton Mountains. In the bluff above
and upon the east side of the gulch shaly and gritty beds succeed
the contact breccia.and conglomerate. Wherever the stratified
rocks are exposed near the porphyry masses the conglomerate
beds are found to be composed chiefly of porphyry materials,
though granite boulders and pebbles are found. Excellent ex-
posures of the conglomerate and grit occur in the deep gullies
between the two easternmost hills of the Carlton Mountains,
south of Medicine Creek, and 2 miles west of Fort Sill. Farther
up Medicine Creek, south of Mount Cummins, the present stream
is found to be located in an old valley which is still partially filled
by the “Red Beds” conglomerate, Southeast of Mount Cummins
the conglomerate is exposed in numerous places along the bluffs
of the creek, and is noted to be composed chiefly of coarse gran-
ite conglomerate with occasional boulders and pebbles of gabbro
and diabase dike rocks, the latter of which is found penetrating
the gabbro, granite, and porphyry. The mountains upon
either side in this vicinity are composed of granite. The gab-
bro occurs farther up the valley north of Mount Scott.
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before cutting its present narrow and sharp channel. No original
materials of the nature of these gravels have been fouad in the
region of the present drainage of Otter Creek, and thoir occur-
rence here indicates that they were introduced into the region by
a system of drainage and under conditions not now in existence.

STRUCTURE OF THE WICHITA MOUNTAINS
The Wichita Mountain range, except the group of outlying

" ridges on the northeastern side and some low detached hills on

the southern side, near the eastern end; is composed entirely
of igneous rocks. These igneous rocks are separated into more
than 250 detached areas, and form mountains and hills which
range from closely connected groups of 150 square miles in area
to isolated, sharp knobs which rise above the plains like islands.
The numerous small igneous mountains and hills in the western
half of the range are especially broken and disconnected. All
these groups and mountains are surrounded by the nearly hori-
zontal “Red Beds” deposits which extend on all sides of the
range for long distances. They conceal the rocks of the Wichita
Mountains to such a degree that no adequate conception can be
had of the extent of the Wichita uplift. The archipelago-like ar-
rangement of the granite mountains and peaks in the plain
leaves one to assume that only a small part of the igneous core
of the Wichita uplift is now exposed.

EVIDENCE OF DISTURBANCE IN THE IGNEOUS ROCKS

These igneous masses of the Wichita Mountains possess cer-
tain general, yet pronounced, structural features. The granite
has teen intruded through the gabbro in part at least, and spread
out in a broad way upon it. Where the erosion of Permian and
more recent times has uncovered the gabbro in what is now the
generally level.plain, the gabbro areas are found to be oriented
in a direction approximately N. 60° to 70° W., as would be the
case if the gabbro had been arched in the axial part of an uplift.
The larger areas of granite, especially in the Wichita and Quana
mountain groups, and also a great number of the smaller ones,
are found to be oriented in the same general northwest-south-

east direction.

In the strike of the principal ridges and lines of peaks and
hills there are marked zones of fracture or of major jointing.
These lines of jointing are especially pronounced in the west-
ern part of the Wichita group, south of Mount Baker. The same
structures were also noted near the eastern end of this group,
east of Mount Cummins, and in the porphyry of Carlton Moun-
tains. In the western part of the range the major joints
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and there are repetitions in the section due to faulting, but
throughout the exposed section of 4,000 to 6,000 feet the general
direction of the dip is toward the northeast. This shows, with-
out doubt, that these separated limestone hills are parts of the
northern limb of a great anticlinal fold which encompassed at
least the eastern part of the Wichita Range. The diverging
strikes of the rocks on each side of the eastern end of the range
indicate that the uplift became broader and probably more ele-
vated toward the northwest.

The Reagan sandstone, the lowest Cambrian formation
in the region, lies upon the porphyry east of Blue Creek Can-
yon and dips northeast. In the strike of these rocks toward the
northwest the same formation occurs in three small areas near
the northwestern end of the group of hills, dipping in the same
northeastern direction. Below it is the same kind of porphyry as
at Blue Creek Canyon, and above it the limestone occurs, dipping
in order toward the northeast. Between these small areas, and
separating them from the larger limestone mass east of Blue
Creek Canyon, the “Red Beds” conceal all the older strata. The
regularity of the dip and strike of the Reagan sandstone and
succeeding limestones indicates, without much doubt, that they
occur and continue without break beneath the “Red Beds” de-

posits.

Blue Creek faults—In the vicinity of Blue Creek Canyon,
about 7 miles north of Mount Scott, there are two lines of pro-
nounced faulting. One of these taults follows the canyon and
bears nearly N.20° W,, while the other is a mile east of the can-
yon and strikes N. 40° W. In each case the throw is downward
and toward the southwest, and the displacement of the canyon
fault is greater than the other. As a result of the displacements
due to these faults the porphyry mass has been elevated with
respect to the stratified rocks on the northeastern and south-
western sides. The Blue Creek fault extends toward the
northwest and separates the limestone and porphyry areas
upon the northeast from limestones of the same character
and age upon the southwest. Excepting along Blue Creek Can-
yon the extensive deposits of “Red Beds” conceal the fault con-
tact. The limestones southwest of the porphyry belong to the
same formations as those upon the northeast, and in each area
the dips are in the same general northeastward direction, expos-
ing the limestone section to a thickness of 4,000 to 5,000 feet.

The lowest rocks exposed on the southwestern side of this
group of limestone hills are below the middle of the Arbuckle
formation and belong to the upper part of the Cambrian or the
lower part of the Ordovician, the Reagan sandstones being here
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concealed by the ‘“Red Beds,” so that there is no positive connec- -

tion, except as- indicated by the structure, between the igneous
mass of the Wichitas and the limestones. The structure section
accompanying the map of the Wichita Mountains shows the

succession of stratified rocks and their relations to the igneous
masses.

AGE OF THE WICHITA MOUNTAIN UPLIFT

In the discussion of the stratigraphy it was shown that the
igneous rocks of the region are pre-Cambrian. The succeeding

Cambrian and Ordovician strata, representing approximately -

6,000 feet of strata, bear no evidence that they were either folded
or uplifted into land at any time during their depogition. The
rock section exposed in this region is an almost exact repetition,
both in stratigraphy and in structure, of that of the Arbuckle
Mountain uplift. As already explained, the Arbuckle uplift be-

gan near the middle and culminated near the close of Penn-

sylvanian time, previous to the deposition of the “Red Beds”,
which occur now undisturbed between the Arbuckle and Wichita
mountains. It has been shown that there is no record to indi-
cate that the rocks of the Wichita Mountain region were dis-
turbed during the deposition of the Cambrian or Ordovician
rocks, nor since the formation of the “Red Beds” ; therefore the
deformation of the rocks occurred between Ordovician and Per-
mian time. The Arbuckle and Wichita mountains occur near to-
gether, have the same general form of uplift and structural
trends, and show identical stratigraphic sections and igneous
cores of similar character and age, which are good reasons for
supposing that their uplifting and folding occurred during the
latter part of the Carboniferous period. Moreover, since these
uplifts are in alignment it is natural to presume that they be-

long to the same uplift, being separated by deposits which were’
laid down since the folding occurred.

NOTES ON THE OCCURRENCE OF ORE DEPOSITS IN THE
WICHITA MOUNTAINS

With two exceptions, which include gabbro, the oldest igne-
ous rock, and a local and very limited dike of grorudite in the
gabbro, all the igneous rocks as well as the quartz veins or
dikes of the Wichita Mountains are duplicated in the Arbuckle
region. The texture of the granites varies in an unimportant
degree, but the granite-porphyries, aporhyolites, diabase, and
quartz are essentially identical in the two regions. Moreover,
they have the same age relations, and all, with the possible ex-

ception of some of the quartz, are, without any reasonable doubt
of pre-Cambrian origin.
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