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Collier shale outeropping in Glover Creek near the W.
14, eor., sec. 27, T. 5 8., R. 23 E., Oklahoma, Note
hard sandstone layers dipping 20° west and strik-
ing due north through the twisted, crumpled,
metamorphosed shales .o . 33

Thin bedded Collier limestones outeropping in a
branch of Lukfata Creek, 300 paces south of the
NW, cor,,see. 9, T.5 S, R.24 B. - 34

Photomicrograph of sheared, graphitic Collier shale
showing original fragments, (black) torn asun-
der by, and saturated in the intruded quartz
(white). Crossed nicols X 20, oo 37

Photomicrograph of crumpled, metamorphosed Collier
shale showing the characteristic shredded appear-
ance of the chloritic-sericitic-quartzitic mass and
development of shear folds (specimen 855).
Plain light X 40 oo 37

Photomicrograph of carbonated, siliceous Collier
shale from the East Cedar Creek locality (Speeci-
men 1055). The carbonate has replaced the ori-
ginal rock and has since weathered in part te
limonite (blaek in photo). Plain light X 40, 41

Photomicrograph of Collier replacement limestone,
originally quartzite (specimen 844), showing 50
percent carbonate (dark gray with high relief)
and 50 percent original quartz sand and quartz
cement (white with low relief). Plain light X 15. 41

Photomicrograph of Crystal Mountain sandstone con-
glomerate pebbles, showing original limestone
fragments (black or dark gray) enlarged to per-
fect rhombohedra by the addition of new earbon-
ate (light gray) with a border of quartz (white) _
added later. Plain light X 15, aecccoomccooaan 31

Plotomicrograph of Crystal Mountain sandstone
(quartzite) showing enlargement of quartz grains
(white and light gray), by the deposition " of
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silien around the original sand grain in crystal-
lographic continuvity in the usual manner, and
subsequently partially replaced by carbonate
(dark gray). Crossed nicols X 40.____________.__

Photomicrograph of Crystal Mountain  sandstone
(quartzite) showing large quartz grains, (light
gray) etehed and partinlly veplaced by rhombo-
hedra of earhonnte (dark gray). Crossed nicols

Photomicrograph of carhonated Crystal Mounntain
sindstone,  Note ervstal boundaries of earbonate
rhomhoherda projeeting into the quartz grains
showing replacement.  Plain light x 15.________

View looking northwest up Glover Creek, where it un-
dereuts o bank of Mazarn shale eapped by Blake-
ly sandstone, 700 paces north and 300 paces cast
of the 8W, cor,, sce. 15, T. 5 8., R. 23 B. The al-
luvial flats within the bend to the cast are
under cultivation. Bigfork chert hills in the fav
ddstanee. .

Photomicrograph of quarts veins in black, graphitic
Mazarn shale.  Plain light x 15, oo __.___.

Ihotomicrograph of penetration vein of smoky quartsz
in Blakely sandstone. The introduced graphitie
(7Y matter penetrates the quartz grains, passing
from one wrain into the adjacent grains. Plain
light x 15, .

Photomicrograph of  Blakely  sandstone showing
rounded charvacter of the quartz grains, which arve
knitted together with shreds of chlorite, normal
to the surfaces of the grains (slide 1105). Plain
Neht ~ 420 .

Sassive erystalline milky quartz in the Womble sand-
stone one-fourth mile north of the SE. cor., sec.
IS s, 23 0. Ll .

Photomicrograph of vermicnlar chlorite in  erystal
quartz (vien material). Plain light x 50.
Specimen 1038, . ____________ i

Photomicrograph of vermieular chlorite in  erystal
quartz (vein material). Plain light x 40.______

Photomicrograph of Womble schistose sandstone,
showing the dragged out ends of the quartz grains
(white) and the development of sericite and
chlorite (light gray) on the borders—the usual
hydrothermal effecets ohserved in this sandstone.
A single detrital grain of tourmaline is present
near the eenter and one of plagiociase. Loeally the
rock is replaced by ferruginous earbonnte, not
showing in {his scetion.  Crossed nicols x40,
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Bigfork Chert hills in Half Moon bend of Mountain
Fork River (secs. 26 to 28, T. 3 S, K. 25 E.)
View looking mortheast. ________..____________

A view looking east down the strike of the inverted
Bigfork chert exposures in the SW, 14, see. 27, T.
3 8., R. 25 E. This is the succession which has
been measured and deseribed in detail in  this
report.  From these exposures also were collected
specimens 898 to 924 inclusive, characteristic of
the formation. The two heavy ledges in the
lower left hand corner are each about two feet
thiek,

Bigfork chert forming a rapids in Mountain Tork
River onc-fourth mile north of the ecenter of
see. 16, T. 4 8, R. 25 E. Strata strike E-W and
dip 35° morth, . ____

A view looking north at one hundred foot cliff of
Bigfork chert at the river’s edge in the SW, 1,
see. 27, T, 3, 8., R. 25 E. The strata strike N,
85° E., dip 55° N., and are inverted. —.________

A view looking west at a vertical cliff of crumpled
Polk Creek shale appearing on the west bank of
the Beaver Bend of Mountain Fork River in the
SE. 1, see. 8, T. 5 8., R. 25 E. The principal fold
is standing on edge, so to speak, and becomes
double at the south end. The jointing is vertical;
Large blocks of the shale have fallen out in
plaees. - o

A view looking west across Mountain Fork River at a
vertical wall of crumpled I"olk Creek shale, 200
paces west of the E. 14 cor, see. 8§, T. 5 8, R. 25
E. The white strains on the cliff are of glumi-
num sulphate, ____________________ . _________

Looking N, 65° K. toward a 150 foot bluff of sharply
and complexly folded Polk Creek shale, forming
the cast bank of the river, one-fourth mile north
of the 8. %4 cor., see. 27, T. 3 S, R. 25 E. The
Bigfork Chert lies on top of this mass to the
north (left in picture) and a portion of the Blay-
lock sandstone lies beneath it to the south (vight,
not showing in pieture), the entire series dipping
north at an angle of about 40°; Note the details
of the strueture in the eliff, __________________

Looking east at the southern end of the Polk Creek
shale bluff, 350 paces east and 150 paces north of
the 8. 1, see. 27, T. 83 8., R. 25 E. The cliff is
vertical, in places overhanging, and rises out of
deep water. Note the details of the strueture. __

Buzzirds Roost. Thin bedded, hard, greenish gray,
fine-grained sandstones of the Blaviock formation
striking N, 35° W, and dipping 15° NE. Loca-
tion, south bank of Mountain Fork River, about
200 paces east of the 8. 14, cor,, sce. 4, T. 5. S, R,
20 B e ___

71

82
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Blaylock sandstone bluff about 125 feet high, 500
paces east and 400 paces south of the center of
sec. 34, T. 3 8., R. 25 E., on the north bank of
Mountain Fork Kiver. View looking E-NE, -__-

Blaylock sandstone bluff more than 100 feet high, 300
paces south and 100 paces east of center secs. 3
and 4, T. 3 8, R. 25 E. North bank Mountain
Fork River; view looking north. - __oo._-

Photomicrograph of characteristic Blayloek sand-
stone (slide 1041) showing gritty quartz (white)
detrital tourmaline, zircon, and other mineral
grains (not distinguishable in photograph) ce-
mented in flaky chlorite. Plain light x 42..__-

Blaylock sandstone ‘‘annelid trails’’ The scale is in
INChES, comc oo

Blaylock sandstone ‘‘annelid trails’’ The scale is in
IEhes. oo

Annelids from Blaylock sandstone. The scale is in
INEHES, oo e m e ———

Fucoids from Blavlock sandstone, The secale is in
iNChes, - e

Photomicrograph of carbonated pyroclastic fragmen-
tal material from near the top of the Missou-
ri Mountain slate. Note bogen structure of
largest fragment, Crossed nieols x 15. oo

Arkansas novaculite ridges. View looking N-NW.
from a ridge in sec. 10, T. 4 8., R. 26 E. ...

Outeropping ledges of the lower division of the Ar-
kansas novaculite (inverted) as seen in an arti-
fieial eut at the blue hole on Yanubbe Creek,
300 paces south of the W. 14, cor., sce. 31, T.
5 Sy B 25 B. oo mmmemcae oo mme

Yiew looking cast down a ridge formed by the basal
division of the Arkansas novaculite. It shows
the characteristic profile of all the mountain
tops composed of this rock, Location 650
paces south of NE. cor., sec. 11, T. 4 8., R. 24 E.

Yertienl ledges of the lower division of the Arkansas
novaculite projecting along the erest of one of
the ridges of the Cross Mountains. Location 400
paces south of the NW. cor., see. 26, T. 2 8,
R. 24 B oo

A crumpled, jointed, inverted mass of the middle divi-
sion of the Arkansas novaculite formation as seen
in an artificial eut at the ‘“blue hole’’ in Yanub-
be Creek, 300 paces south of the W. %4, cor,, sec.
31, T. 58S, B 25 B oo em
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Photomicrograph of typical pseudo-granular Arkan-
sas novacultie from the basal division of the for-
mation. The large white fleck is a piece of origi-
nal museovite. Crossed nicols x 154, ____._____

Photomicrograph of typical pseudo-granular massive
novaculite from the lower division of the forma-
tion showing tiny veinlets of quartz (white)
Crossed mieols x 40. o __._________

Photomicerograph of the ashy tuff from lower division
of the Arkansas novaculite (Cypress Creek lo-
cality)showing devitrified and silicified vesicular
ash in large flecks embedded in typical novacu-
lite. Plain light x 15, oo ..

Photomicrograph of Arkansas novaculite agglomerate
oecurring at top of basal division of the forma-
tion showing quartz and feldspar erystals (white
and light gray respectively) and basalt frag-
ments (black) in a cherty matrix (mottled).
Plain light x 15, ..

Photomicrograph of Arkansas novaculite agglomerate
material showing large crystal of =zonal ortho-
clase (light and gray) including large apatite
erystals (dark) the whole embedded in a siliceous.
cherty matrix (speekled). Crossed nicols x 40.

Photomierograph of fractured and quartz-veined, dark
gray chert from the middle division of the Arkan-
sas novaculite. Crossed micols x 15, —________.__

Photomicrograph of typical unaltered novaculite from
the upper division of the formation, abundantly
replaced (%) by rhodocrosite (white). Crossed
nicols X 40, e

Photomicrograph of typical material from the upper
division of the Arkansas novaculite, abundantly
replaced (?) by rhodocrosite (manganese car-
bonate) altering to pyrolucite (black in photo}.
Plain light x 40. e oo

IPault hreccias from {he Arkansas Novaeulite:

(1) An uncemented fault breecia (Arkansas nova-
culite, specimen No. 397) from the 8. 3 ecor,

.sec, 36. T. 2 S, R. 26 B, __ oo _____

(2) An Arkansas novaculite fault breccia (speci-
men No. 359) from one-fourth mile south of

the N. 14 cor, see, 27, T. 3 S.,, k. 26 E. Ce-
mented with finely crystalline quartz. —_-._.

Slickensided and striated surface of Arkansas nova-
culite procured from a fault zone on Rough Creek
350 paces south and 300 paces east of the N, 14
cor,, sec, 20, T. 3 8, R. 27 B. . _____..

A view looking east up Mountain Fork River from
a point 400 paces north of the SW, cor, sec 7,
T. 18, R. 27 E,, showing resistant ledges of
Stanley sandstone during low water, _____._____
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Basal beds of the Stanley shale (the chief portion of
item 3 of the measured section) as exposed in the
bed of IFlat Rock branch at the road crossing.
SE. %. sce. 17, T. 3 8, R, 26 B, coemeeoo___ 11

Pot holes in the massive devitrified tuff bed of the
Stanley Occurring in Rough Creek, 300 paces
south and 50 paees east of the W. 14 cor,, see. 21,
T3 8. R 27T 18, .

143
View of the massive devitrified Stanlev tuff bed
looking east down Rough Creck, 200 paces south
and 600 paces west of the W. ¥ cor,, see. 21, T.
38, B 27 B oo 143
Steeply  tilted ledges of devitrified tuff (Stanley)
in a rough gorge, 300 paces north of the SW. cor.
see, 12, T 5 S, R. 25 Bl oo 145

Steeply tilted ledges of the massive, devitrified tuff
bed, near the base of the Stanley shale; looking
southwest from a point on Rough Creek, 300 paces
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Outeropping of a very fine-grained, dense, resistant
variety of the Stanley tuff bed, almost never
seen in o horizontal position as here. Location
300 paces east of the 8. 4 cor.  see. 17, T. 3 8,

R. 27 k. on Rough Creek, - _________ 148

A “alade” founded on the blue elay shales (Stan-
ley) with timbered sandstone hills in the dis-
tance. View looking south from the SE. cor,
see. 24, T, 4 S, R. 20 B, (Burwell Springs). 149

A resistant ledge of Stanley sandstone is responsible
for the hill in the southwest corner of sce.
40T T 8, R27 K, and forms  a rapids nevoss
Mountain Fork River at that place. oo ____ 149

The ““nose’” of an antieline in the Stanley shales
and sandstones forming a hill in the NW. 14,
see, 10, T, 1 8, R 27 K. The anticline plunges
west at an angle which is equal to the slope
of the hill. - 151

Undulating heavy bedded sandstones of the Stanley
shale formation, outeropping i Mountain Fork
River. 200 paces west amd 100 paces north of
the SE. cor,,sce. 12, T. 1 S, K. 26 E. . _______ 151

Massive exfoliated ledge of Stanley, fine-grained
quartzite sandstone. 400 paces south of the N, 3}
cory,see. 2T 48, RC1 B, o . 152

Massive sandstones and shales (Sanley) outervopping
in Mountain Fork River at the W, 14 cov., sce.
IS T VR, R 27T B oo
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ley shale formation; looking east-southeast in the
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NW. cor., sec. 19, T. 1 8,, R. 27 E., at the mouth
of Six-mile Creek —--—---m---mmmmmmsmmmommTmT

i i teropping
i .orained Stanley sandstones ou
Masi?eé;;:sg Creek, one-fourth mile south of the

.- 154
NE. ¢or., sec. 7, T. 5 8, R. 22 B, cccmmmammem-

i i he SW. cor., sec, 19, T.
Vlew1 l(éOklIl{la.g éor;}}.leas?o‘fwri(:ﬁgl f{:he characteristiec topo-
gral;ily of the étanley, The hard sagdstong ledgl-
es form the ridges; the sqfter materials, tAef‘irgld .
leys, and both are ordinarily very brushy}.{ ol
has been cleared out in the center of this view.

i i k River, 600

iew looking north across Mountain Yor y

A vw:c:sowesgt and 600 paces south of the NE. c?r.,
Eec 21, T.1 8. R. 26 K., where a mass of Stanley
sandstones forms a rapids. ------------=--===T

i i rtzite
izontal ledges of the fine-grained, gray, qua
Hon:;):dztone %f the Stanley formation in the cent:}l;

of the NE. 14, see. 13, T. 1 S., 26 E., at the mou
of Beeeh Creek. —omm-—-ammmmnommmm=mmmmmsToTT

. . ¢
i bedded, fine-grained sa_ndstones o_
Mas?l:,: Ju;l:;:: )Ir)art of t};e Stanley formation, outerop
ing in the bed of Terrapin Creek. 400 gac}egs
lv?vest of the N. % cor.. sec. 4, T. 4 8, R. 21 b

55

A o 7
The rocks strike east-west and dip 50° N, —oo-—- 15

ition beds as eX-
i be Stanley-Jackfork transition
View oosi::dt '1?1 Walnu}jr. Mountain on the west bank of

Beech Cmeek, NW. Y, see. 22, T. I N, R. 26 BE. 164

A scene on top of Boktukola Mountain, ]ozo(l}sigrg
south 300 paces south of N, 14 cor., sec. f .
1 S., R. 25E,, showing Jackfork sandstone ledges

. R.

isti - 175
and characteristic grass and trees..-—------

. . i -
i £ Blue Bouncer Mountain looking east-nort

A Vlgsto from the W. 14 cor., sec. 10, T. 1 N, 13 ig
E. The entire Mountain mass 18 compo&;ef Nl
heavy ledges of Jackfork sandstone, soqu:(o ohe
individual beds being 6 to 10 feet thick.

timber is practically all gerubby post oakK..----- 175

i i itrified tuff from

i aph of fine-grained dev_ltnﬁed_
PhOtglej:f li;)a%sre %f Stanley shale, éhov‘{mg typical bfgg%n
structure of the ash fragments in one half Ohtlfe
field and massive chlorite in the other hall.
Plain lght x 40. —mmmmmmmmmmm-mmmmmmoTmmTET

i i i tuff
; i L of fine-grained variety of the
Photg:;:ﬁrg%::pthe bottom of the _Star'xley showing the
typical bogan gtructure. Plain light x 40, -

g i bot-
i h of fine-grained tuff from near
Photé);l;c;gg:}?g) Stanley shale forma.gloxt} ili)owmg( ﬁi?i%;
stals of quartz and feldspar (WA
::f;tﬁ(;h:“g’ray) in a ground mass of dev1tr1f:.e%
glass. The bogan structure of the glassy conten

181



16 STRATIGRAPHY, STRUCTURE

)1(3 111§t visible under erossed nieols. Crossed nicols

B. Pho'.omi(:rog:alsh of devitrified tuff from near the base
01" btun]o.\'. shale formation showing fragmented
crystals of fel'dspar and quartz (light colored)
El!l u]\mntnx of devitrified glass and chlorite
!lilf“‘___i(_ﬂ_o_r_o_d_)_'__f’_k_lin_ light x 13. Specimen

LX. A. l’hotf\)lmic_rogr:\ph. of typical Stanley grit (specimen

0. 7) showing the gritty character of the quartz
(white) which is embedded in a reorganized ar-
gxlllz%ceous-cnrbona.ceous cement.  Plain light
X .

B. Photomicrogrup!l of a rare type of Stanley sand-
]stfme showing grains of two distinet sizes, the
arger consisting of complex grains of gmzlitic
gl]mri;i, and (ﬂ:her rock fragments all well round-
d; the smaller are chiefl ritty parti
quartz, Crossed nicols x lgl. gy particles of

LXT. Photomlcrograph of cone-in-cone coneretion, in trans-
verse section, from the Stanley shale. "The light
'colored material is quartz, the dark substance
Is reorganized shaly matter. Plain light x 5.

LXII. Jackfork sandstone ledges outeropping on the south
slope of Liynn Mountain one-iourth mile north of
SW. cor,, sec. 4, T. 1 N., R. 26 E. -

LXIII, A. Jackfork sandstone blocks forming a talus on Lyun
Mountain, N. 14 cor,, see. 2, T. 1 N., R, 26 E
Largest trees are sasafras, - .

B. Jackfork sandstonc bloek i
¢ ks forming a talus on the
south slope of Lynn Mountain one-fourth miie
south of the NE. cor, see, 2, T. 1 N, K. 26 2
Timber is serubby post oak. L

LXIV. A. Ho:u;y lt)eddctl], massive, fine-grained resistant Jack-
ork sandstone overgrown with liehe )
sec. 8, T. 2 8., R. 25gE, __.‘iit_l__l_]i]_]ens W

B. Exfoliating bloeks of Jackfork
k Ji sandstone on the west
slope of Boktukola Mountain, 200 ¢
NW. cor, see. 1, . 2 80 R, 23 B oo o8t of

LXV. The contaet between the Stanley shale (Paleozoie)
below and the Trinity sand (Comanchean) above
at a point 350 paces north and 150 paces wosé
of the N. ¥ cor., see. 21, T. 4 S., R. 18 E
Photograph by 8. E. Ierry. ’ . )

LXVI. A. Basal Trinity conglomer
R. 17, E'.y____%__"_lfl_z_lte__l_e_df’:o;s_’_fff‘_-]_%’_ A
B. View 'lonkin;: west from a point 200 paces SE. of the
I\.. % eor, see. 21, T. 4 8, R. 18 E. Timber cov-
ered gravel hills in the distance oceurring at the
base of the Trinity sand. In the foreground is a
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flat area of sandy gravelly loam, the feather edge
of the Trinity formation, reworked and aggraded
by recent wash from the hills. - cemooomunnn

Thin bedded limestones in the Trinity formation above
the conglomerate, outcropping on the west bank
of Mountain Fork River, in sec. 7, T. 6 8, R.
26 B. e mmm—mmm e mm—————————

Photomicrograph of the material of the diorite sill,
The twinned andesine lies embedded in colorless
chlorite chief alteration product of the fer-
romagnesian minerals which are now wholly
destroyed. Crossed nicols x 15. —o-ccmememcacom

Anothier photomicrograph of the diorite. The irregu-
lar patches of white are areas of carbonate whieh
in part has altered from the feldspar; a small
percentage of the carbonate it is thought has
been introduced as a replacement. Crossed
nieols X 15, cco e e

General struetural map showing relationship between
the area in southeastern Oklahoma to that of
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211

211

west-central Arkansas, —-ooc-oeomcmmmmee- In pocket

A view looking N. 13° W., across a meander in
Mountain Fork River, from a high point, 150
paces west of the center of sec. 34, T. 38, R, 25
E. The hill in the far distant center is Blay-
lock sandstone; the others are Bigfork chert, The
river flows toward the observer on the right then
back west beneath his feet, enclosing in the
foreground a heavily timbered alluvial flat.
The triangular shaped cliff to the right is the 150
foot Dbluff of Polk Creek shale, the details of
which are shown in other photographs, while the
white spot in the ecenter of the picture is the
cliff of Bigtork chert, which furnished the de-
seribed and measured partial section of the Big-
fork and some specimens. — oo oomooocmeooomo-n

A view of a part of the Polk Creck shale bluff one-
fourth mile north of the 8. % cor., sec. 27, T. 3
S., R. 25 E., looking east, Note especially the
acute angularity of the folds and the prominent
set of joint planes crossing them. The joints
strike east-west and dip uniformly to the south
at an angle of about 70° throughout the mass.
(Sec also plates XIX, XX, XXI and XXII)-.

Twisted Blaylock sandstone. View looking N, 66°
W., from east bank of Mountain Fork River,
550 paces west and 400 paces south of E. 34 cor,,
sec. 33, T. 83 8., R. 25 B oo

A view looking west at some erumpled Blaylock sand-
stones on the west bank of Mountain Fork Kiver,
550 paces west and 400 paces south of the E.
Y, cor., sec, 33, T.3 S, R. 25 B, ——cvcmm
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221
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LXXIV.

LXXV,

LXXVI

LXXVIL

LXXVIII.

LXXIX.

LXXX.

LXXXI. A.
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View lgoking 8. 65° W., at an overturned syncline in
the Blaylock sandstone, 300 paces west of the SE,
cor,, sec. 33, T. 3 S, R. 25 E,, on the west bank
of Mountain Fork River. - ______________

Drag folds in Blaylock sandstone, 200 paces west and
300 paces north of the 8. 34 cor., sec 34, T. 3 S
R. 25 E., looking east. —ceooooo oo !

Minor thrust faulting in Blaylock sandstone. View
}‘Zor%kmg east from a point 200 paces west and
0
R 95 B, mn ot 10 5 W o sec. 34, T3 8,

Gash veing of milky quartz in the sandstones of the
Stanley shale formation at Gillham, Arkansas
(9 miles cast of sec. 33, T. ¢ S, R. 27 E.
Okla.); shales not penetrated. Photograph by
E. 8. Perry. e

View looking southeast, from a point on the top of
Jonah Mountain (300 paces north of the S. 4
cor., sec. 16, T. 2 8., R. 27 E.) showing in the
QJstnnce.the crest of the Cross Mountains, The
intervening territory is a bushy, wooded, gentiy
undulating area of Stanley shale, 3 miles broad.
The SW. cor,, of T. 2 8., R. 27 E,, falls on the top
of the mountain at ‘X’ ___ . ______..__

A view of the Narrows in the SW, 14 see. 9, T. 2 8,
R. 25 E., looking east; so named because the road
which passes between the mountain to the left,
and Boktukola Creek to the ;right is not wide
enough for wagons to pass. Boktukola Creek
Joins Mountain Fork River just ahead. High
water in the river floods this road which is the
main road and only road through this part of the
country. Boktukola Creek marks the location of
the Boktukoly (thrust) fault at this plaee. —-__

View looking west down the axis of the Boktukola
syncline from a point 2 miles northwest of Smith-
ville. The interior of this large basin is com-
posed of resistant Jackfork sandstone, the basal
portion of which rises in the background as
Boktukola Mountain, a large horseshoe mountain.
(the view is the front of the ‘‘horse-shoe’’).
The Stanley shale dips beneath the Jaekfork sand-
stone all round and outerops in the foreground.

Concentric rings of hard sandstone (Stanley) out-
cropping in the bed of Mountain Fork River
marking the axis of a sharp, westward plunging
anticlime striking east-west through the NE, 1
sec. 10, T. 1 8., R. 27 E. View looking northeast.,

View looking east down the axis of an anticline in
the upper Stanley sandstone, 200 paces north and
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Map showing essential structural features and ideal
north-south cross-section of the area. —-.--- In pocket

A close view of the details of the Blaylock sandstone
as exposed 500 paces north and 200 paces west of
the E. ¥ cor., see. 3, T. ¢ 8, K. 25 E. The planes
of schistosity dip 15° N., while the dip of the
bedding is about 40° N. It is argued that the
deeply buried sediments beneath were thrust
under (north) while the Blaylock and overlying
masses lagged or in effect resisted this movement. 251

Horizontal schistosity in steeply dipping Blaylock
sandstone, indicating actual lateral movement or
gliding during the latter stages of the folding.
Faulting is in evidence also, View looking due
east at a point 400 paces east and 100 paces
south of the N. 34 cor., sec. 34, T. 3 S, R. 25 E. 254

Another view showing horizontal schistosity cutting
aeross highly tilted beds of Blaylock sandstone,
and an underthrust fault in the lower right band
corner. View looking N. 75° E., from a point 200
paces north and 300 paces west of the SE. cor,,
sec. 34, T. 3 8., R. 25 E, Oklahoma, —-v-ueuu- 255

View looking south from 150 paces east of the W. 1y
cor,, sec. 16, T. 1 N, R. 25 E. The even, horizon-
tal crest of Boktukola Mountain (a horse shoe
mountain) in the far distance marks the position
of the Comanchean peneplain. (See also photo,
plate LXXX). cocommomommmmme oo memm oo e oo 262

Low water in Little River, a consequent stream, sec.
25, T. 5 8., B. 21 E,, looking east. The out-
cropping rocks are Stanley sandstones dipping
80° NW. oo reccccccccmmc—m e memem— e 267

High water in Little River on a rapids of Stanley
sandstone, sec. 11, T. 5 8., R. 21 E,, looking west. 267

A view looking up Mountain Fork River at the ford
one-fourth mile south of the N. 3 cor., sec. 7, T.
1 S, R. 27 E. The large trees and some of the
small ones are white beech or American beech of
rare occurrence in Oklahoma, o o-occammo- 269

A view looking southeast down Mountain Fork River
among Blaylock sandstone hills from a point 550
paces north of the SE. cor., sec. 8, T.5 8, R. 25
E., showing the river to be almost dry excepting
for deep holes, in August, 1918, ——ooeouann 269

A view looking south-southeast down Mountain Fork
River from the high point, 700 paces south of the
N. 14 cor., sec. 27, T. 2 8., R. 25 E., showing the
size of the stream and the general character of
the country, Mountain Fork River is one of the
largest consequent streams. ——---------vemm--mn 271
Mountain Fork Fiver at the ferry in see. 7, T. 6 8., R.

26 E., where the river is flowing through the
Trinity sand belt. - eeeeenes 271
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LXXXX. A. A pile of Jackfork sandstone creek boulders thrown
up by the rushing high waters in Boktukola Creek,

) ing high waters in Boltukola Crecl GEOLOGY OF THE SOUTHERN
2 paces north o 1¢ center of sce, B -2
R. 25 E. The outeropping ledge in the,creek is) ou ACHI TA M ou NTAINS
Jackfork sands riki rth- 8 ip-
T g gy stone striing northsonth i T yrg OF OKLAHOMA
B. Jackfork sandstone ledges projecting from a hill side
and under cut hy a ereek, 400 paces west of the

N. Y cor, sce. 29, T. 1 8, R. 25 T.,—a souvce PART |
of stream boulders, oo oo 273
LXXXXI An overturned syncline in Blayloek sandstone is re- STRATIGRA‘PHY’ STRUCTURE, AND PHYSIOG PHIC
sponsible for a valley in the center of see. 35, T. . HISTORY
3 8., R. 24 E. View looking northwest, . _____ 274
LXXXXIIL A view looking due south down Mountain Fork River PREFACE

valley from the height in the exact center of sec.
34, T. 3 S.,, R. 25 E. The river swings against a
Blaylock sandstone bluff on the right, flows to-
wird the observer, thence east and southeast

This report has for its okject the fulfiliment, in part, of the
demand coming from the general putlic for information pertaining

against the Blaylock sandstone hills on the left to the natural resources of the Ouachita Mountain region

and encloses in the bend a partially cleared and of Oklahoma. Hundreds of letters have been received at

1'11”1‘;:;::;\ f:,’}t’t o htilllle ;glllttﬁr Olfactﬂeaplctglg, fThle the offices of the Oklahoma Geological Survey during re-
ajority s farther re of Bigfork T iy

chert, but the high points in the upper left hand cent years, from individuals both within the State and

corner are formed of Arkansas novaculite. The
ridge farther back to the right six and one-half
miles distant, is the south township line of T. 4
8., R. 25 E,, three miles this side (north) of whieh,

outside the State inquiring about the mineral resources, soils,
and timber of this great region. Numerous requests have come for
special investigations in various parts of the mountains to determine

but invisible in this photograph, is Hochatown. 2735 the importance O_f qertain m_ineral deposits or to r;port.upon agricu!'
. ) . i ) tural tracts. This information has been freely given in so far as it
Figure 1 ’tflﬂbl%sl}f“imgt1:«"“&“ ?f tuvfgéﬂ-plnc atlas Sl}-eets“of has been available, and prospective buyers of property have been as-
the United ates Geologiea urvey, covering the : H 3 i

Ouachita Mountain area in Oklaloma, — oo _ 25 sisted in every way possible to learn the truth about the mineral and
) ) , o . . agricultural values of these lands. Nevertheless, as earnest as have
2 Diagram of towuship showing field tacties. -------- 26 been these appeals from the public and as desirous as have been the
3 Siliceous (silicified?) algae. ——ooooamomomo oo 44 Survey officials to please and give reliable information concerning
4 1. Fucoids (?) from the middle division of the Arkansas the Ouachita Mountain region, it h.as been impossible to C_lo as much
novaeulite from a point 250 paces north of the as the Survey could have wished, since up to the present time almost

SW. cor., see, 21, T, 3 8, R, 26 Eoe__________ 116 nothing has been written on the region.
2. Leptocoelia flabellites, brachial valve (x2) from the ~ The present report Fhereforq, although 'dqaling with only a por-
top oflﬂw basal division of the Arkansas tion of the region, is designed primarily to relieve the present situa-

novacnlite, - 116

tion and to provide a means whereby the public may know the gen-

b Diagram illustrating four stages in the development

of the folds and the schistosity in the region of
the southern Quachita Mountains.

Dingrams illustrating origin and present relative posi-
tion of the Tertiary (?) and Comanchean pene-
Mains and the present stream gradient with ref-
erenee to sea level, oo ool

eral geological conditions of a portion, at least, of the Ouachita
Mountains, and what they have to offer in the way of natural re-
sources.

On account of the more purely scientific treatment of the chap-
ters dealing with the stratigraphy, structure, and physiographic his-
tory, these subjects have been combinad with this brief introduction
to form Part 1. The chapters covering the geography, and
economic geology, treated less technically, and of more general and
immezdiate use perhaps, is issued as Part II.
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INTRODUCTION

INTRODUCTION

During the summer and fall of the year 1916 the writer, assist-
ed in the first part of the field season by C. R. Longwell and M. S.
McMurtrey and in the latter half of the year by E. S. Perry, mapped,
in all its details, the northern {imit of the Trinity sand formation
from the 96th Meridian, 6 miles east of Atoka, in Atoka County,
Okla., eastward to the state of Arkansas, 95 miles distant. The
Trinity sand formation constitutes the basal Comanchean deposit of
the Gulf Costal Plains in this region and it overlies unconformably
the truncated edges of the Paleozoic formations of the Ouachita
Mountains. It was, therefore, the Paleozoic-Mesozoic line of uncon-
formity, in other words, which was thus traced. The results of these
labors were presented briefly at the 2nd meeting of the Southwest-
ern Association of Petroleum Geologists* held in Tulsa, Okla,, in
February, 1917, and the map was published later, but without com-
ment or description in Bulletin No. 19 part 11, Oklahoma G=ological
Survey, maps pp. 36 and 326.

It was not the original purpose of the Survey to make & study
of the Paleozoic rocks in connection with this work referred to, but
to map the Paleozoic-Mesozoic contact merely and, if time purmit-
ted, to study the Trinity. Nevertheless, while on the ground, the
character and inclination of the strata composing the older sediments
were carefully noted "all along the unconformity from Atoka to Ul-
tima Thule and the axes of the principal folds located, with the re-
sult that the Paleozoics became more and more of absorbing iuter-
est as the work progressed and came finally to occupy the writer’s

chief attention.

A great many rock specimens were collected from hoth the
Paleozoic and Mesozoic formations throughout the extent «f the
field operations of that first year and several of the most unusual of
these were sent to Dr. C. P. Berkey of Columbia University for
microscopic examination. Those submitted to him were all from
the Paleozoics east of Little River and were as follows:
No. 229, Womble schistose sandstone; Location NW. %, NW. v, sec.
33 (100 paces south of section corner) T. § S., R. 23 E.

No. 246, Basal division Arkansas novaculite; Location 200" paces NW.
of center sec. 2, T. 6 S, R. 24 E. (at the dam on Yashoo
Creek.)

No. 207, Basal division Arkansas novaculite; Location NW. 14, sec. 28,
T.58S, R 22E

No. 209, Basal division Arkansas novaculite; Location NW. %, NW. %,
sec. 28, T. 5 S, R. 22 E.

*Bull. Southwestern Association of Petroleum Geologists, Vol. I, p. 14.
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No. 203, Chloritic fragmental from near the base of the Stanley shale
containing segments of crinoid stems and a pyrite cube; Lo-
cation SE. %4, SE. %, sec. 24, T.5S., R 21 E

No. 198, Chloritic fragmen.al fiom near the base of the Stanley shale.
Location NE. 14 NE. %4 sec. 30 T. 5 S. R. 22 E.

No. 286, Cone-in-cone from the middle portion of the Stanley. Location
SE. ¥, NW. %, sec. 3, T. 6 S., R. 26 E.

No. 1-B, Jackfork sandstone. Sec. 22, T. 3 S, R. 13 E.

In due time these were sectioned, briefly examined and some
of them reported on by Dr. Berkey in a letter to me under date of
June 26, 1917 as follows:

1 have had the thin sections of your set of Quachita rocks for sometime,
but have neglected to send them on. It is a splendid set and the specimens
have a great many peculiarities. On the whole, some of them are very unus-
ual and not as easy to interpret as one might expect.

{ have no doubt myself but that some of them are tuffs, especially No.
198. It shows original fragmental habit and a material a part of which was
originally glassy. No. 209 is more unusual, but I believe it has the same his-
tory. The dynamic modifications that belong to subsequent geological hap-
penings have modified them so much that almost all of their original cha-«c-
ter is destroyed. No. 207 is another peculiar one of rather uncertain original
habit. No. 203 is a fragmental of very complex composition, chiefly of cryc-
talline fragments, and the curious thing about it being the large amount of lit-
tle modified feldspar, also the rather slight evidence of complex subsequeut
dynamic history.

It was thus at this time and through the mapping of the north-
ern limit of the Trinity sand in southeastern Oklahoma that the
writer first gained an interest in the geology of the Ouachita Moun-
tains. .

TIME EMPLOYED

Opportunity was not granted during the field season of 1916,
during the mapping of the Cretaceous-Paleozoic contact in the south-
east, for any detailed work in the Paleozoic area proper, and it was
not until the middle of June of the following summer that the map-
ping was actually begun. The work was started on the eastern side
of the area and continued until Dec. 4, 1917, when bad weather
brought the field season of that year to a close. An area of about
450 square miles was mapped after the manner described in later
paragraphs.

: In the Spring of 1918 the task was resumed by the author, who
worked entirely alone for nearly two months, from April 4th to
May 3o0th, when an accidental camp fire destroyed most of the
equipment and one. month’s notes. Other interruptions followed
imm_diately, and it was not until Aug. 12, that the work could be
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W 8 N §,§°
continued. With an assistant and new equipment rapid progress was ?;% 4 ””‘lad § ]0 B 3
again made, until illness took first one of us and then the other. It \ _j

svoniYy

was Oct. 1st and with the exception of a few days work during the
latter part of November nothing more was accomplished in 1918.

Seven whole townships in the central part of the area had been map-
ped during this season.

In the final year, spring and summer of 1919, the work was
started early in March (March 4) and good progress made through-
out the season, taking into consideration the conditions under which
work had to be accomplished. The season was concluded Aug. 19,
1919, and 390 square miles were mapped. More country to the
north and west might with profit have been covered, but in so far as
the structure and sedimentation are concerned, no new facts could
be learned and none of the country in any direction beyond the con-
fines of the present area as mapped would have any bearing on the
solution of the problems of the area in hand. The area is a unit
structurally in other words, and is complete.

In the three seasons of 1917, 1918, and 1919, about 1,000
square miles of country, embracing most of the northern half of
McCurtain County and adjacent portions of LeFlore and Pushmat-
aha counties were thus mapped in detail. This is practically the area
included within the Lukfata quadrangle lying west of and adjacent
to the DeQueen quadrangle of Arkansas and Oklahoma (fig. 1)
and covers, geologically, all of the pre-Mississippian rocks in this
part of the State as well as large arcas of the Stanley and Jackfork
formations. It holds within its borders, that is, the great Choctaw
anticlinorium and related structures of the southern Ouachitas,
whose history is the subject of the present report.*

METHODS OF WORK

The field work upon which this report is based was done en-
tively on foot by the author, accompanied the greater part of the
time by someone acting as compassman.

The Government land corners—section corners and quarter o k\
corners**—have been made the basis of all locations in this work. R

The entire country was surveyed and sectioned in 1896-1898
by the U. S. Geological Survey and the work is not so old but that
practically every section corner and quarter corner can be found and
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*The Geological map of this area was exhibited at the Boston meeting of the
Geol. Soc. Amer., Dec. 1919, and at the meeting of the Geol. Section of the
Amer. Mus. Nat. Hist.,, Jan. 19, 1920.

**Quarter corners are often incorrectly called “half section corners” and
quarter lines “half section lines.” Though the use of such expressions is not
the least confusing, the terms ‘‘quarter corner” and “quarter line” will be
used.throughout this report.
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Table Showing Location of Topographic Atlas Sheets of the United States Geological Survey Covering the QOuachita
Mountain Area in Oklahoma
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Figure 1
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the blazed lines can all be followed without difficulty. While there
are topographic maps of tie region, these are found to be erron-
eous in some places. The accuracy of the sectioning of the country,
however, is beyond criticism, and the work has been checked time
and time again by the compass work done in connection with the
geologic mapping. It is believed, therefore, that the geologic map
accompanying this report, based mainly on the land survey, repre-
sents the facts in their true relationship.
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Figure 2—Diagram of township showing field tactlcs,

As the principal folds and other structures in the region were
known by reconnaissance to strike generally east-west, it was decid-
ed at the outset to traverse across the region in north-south direc-
tion directly across the structure and formations. Traverses were
made north and south on the section lines and quarter lines and on
the center east-west section line of each township. The center east-
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west section line was used as a “‘Blazed trail’”’ leading to and from the
camp ordinarily. A single camp in a township located as near the
center as could be conveniently placed was found sufficient in nearly
all cases. From such a camp it was convenient to run either north
or south three miles to the township line and back in a day. In this
way 12 days were required to complete the field work of ‘a single
township, a rate of 3 square miles per day; and in following this
plan a traverse line passed along one side of every 40 acres in the
township and along two sides of many of them. The foregoing dia-
gram (fig. 2) illustrates the method of work.
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