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i. Index map of Oklahoma, showing location of Mar- INT
shall County . 7
2. Map showing pre-Pennsylvanian outcrops in Mar-
shall County. (Courtesy Am. Assoc. Pet. Geologists, LOCATION
Geology by C. M. Tomlinson) 14 . . .
Marshall County is located in the extreme south-central part of
3. Section of the Paleozoic formations exposed in the Ar- It i f the border counties of Oklahoma, Red
buckle Mountains. TFrom J. A. Taff, U. S. Geol. Sur- Oklahoma. . t. Is one o : ded th t by
3 i i io (No. River forming its southern boundary. It is bounded on the west by
vey Geol. Atlas, Tishomingo folio (No. 98), 1903 ....... 18 X th by J h t and
: : Love and Carter counties, on the north by o.nsmi1 county, o
4. hsoel;t;on of rocks exposed in Marshall County, Okla- 1 on the east by Bryan County. Marshall County includes ‘1;o,vyns t111)8
' 5 to 8 south and ranges 4 to 7 east. It has an area of approximately
5. Correlation table showing the relation of the subdi- 442 square miles.
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INDEX MAP OF OKLAHOMA, SHOWING LOCATION OF MARSHALL COUNTY
FIELD WORK

The geology of this region has been mapped and published in
a number of publications by the United States Geological Survey.
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The northern part of Marshall County is ineluded in the Tishomin-
go Toliol, and the southern part is covered in Professional Paper
No. 1202 These publications are now out of print and since the
geologic mapping was chiefly of a general nature, the writer
was assigned the task of revising these maps previously published
and adding such new material as was necessary to bring them up
to date in preparing a report covering Marshall County. The
writer spent approximately. one month in the field during the
summer of 1925, hut made numerous trips to the area during the
course of the field work on Love County, adjoining Marshall County
to the west, during the summers of 1920 to 1924,

ACKNOWLEDGMENTS

The writer wishes to state that the publications above refered
to, and also the work of R. I. IIill3, on this region are excellent,
and that the ehanges which have been made are in no way a eriti-
eism but merely represent more detailed work than previous inves-
tigations. The area north of the 34° parallel, which passes
through Kingston, and ineludes approximately the northern half
of Marshall County, was mapped by J. A. Taff in 1900, and pub-
lished in the Tishomingo folio!. Taff’s work was found to be
correet without exception and in the geologic map accompanying
this report the mapping, as given on the Tishomingo folio, is
used for that part of Marshall County ineluded in the Tishomingo
quadrangle. The only changes made in Taff’s mapping were the
separation of the Caddo formation into the Duck Creek formation
and the Fort Worth limestone, and the division of the Bokehito
formation into three members. Begiuning with the oldest they are:
the Denton clay member, the Weno clay member, and the Pawpaw
sandy member. ‘

In the portion of Marshall County lying to the south of the
34th parallel. the main geological groups, the Trinity. Fredericks-
hurg and Washita, were mapped by Stephenson®.  Stephenson’s
mapping was, however, of a general nature, hut with u [ew minor
changes the contacts of these main groups have heen laken {rom
Stephenson’s map.  These groups were then subdivided into the
various Tormations and members as given on the columnar section.
Ifigure No. 4, page 19,

~ No attempt was made to do any structural work in Marshall
County as this has been covered in a very satisfuctory manner in

1. Iaff, J. A, U. S. Geol. Survey Geol. Atlas, Tishomingo folio (No. 98), 1903.
2. Stephenson, L. W., A contrlbution to the geology of northenstern Texas and southern
Okinhoma: U. 8. Geol, Survey I'rof. Paper 120, pp. 129-163, 1918.
3. HHl, R. T., Geography and geology of the Black and Grand prateles, Tex.: U. 8. Geol.
Survey Twenty-first Ann, Rept., pt. 7, 1901.
Op. cit.
5. Op. elt,
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Bulletin No. 736 of the United States Geologleall Survey ;. ;1;11;:
structural map and details regarding the structure g1¥flé' vvith
;eport :;re quoted direct from the above mentioned bulletin, v

a few additions by the writer.
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arious published reports on this regiom, ( ng
fgﬁ%]élntlilg ‘;ach calse. The additional information secured by the

writer is inserted in the proper place and the report presented
as a unit.

i i L0 express hi -eciation for suggestions

T ter wishes to express his apprecia S

and igsis‘grtlo Dr. Chas. N. Gould, Director of the Oklah‘cama Ge(i;(;_

gical Survey, under whose supervgsmwnI thé }JVOI(%{O-O\;(?IS' 'I?II::.'dra'ft-
i was rendered in the field by Mr. C. L. U T ‘
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“done by Mrs. Bess Mills-Bullard.
' LITERATURE

inei icati ¥ i the geology of the area
'he prineipal publications relating to og 3
disclrllsseed1 in tl?e present report are given below in' chronological

order. Shumard, B. F., Notes upon the Cretaceous strata of Texas; St.

i i 7 . 582-610, 1860.
Lould ;E\fchdAsma.n'flr?::asvm\c‘i?tl Sl.’, Ilzll:eport on the Cretaceous area ng;;h
of tl:l;aC;)I;);'ad.’o River: Texas Geol. Survey Fourth Ann. Rept., pp. -
354, 2 maps, 1 plate, 1893.

Hill, R. T., On the occurrence Ol
waters in Texas, eastern New Mex1c0,‘an
97th meridian; 52d Congrers, 1st sess. S. Ex. Doc.

1 pg.i,"m;){& T.. Geology of parts of Texas, Indian Territory, and

. b,
Arkansas adjacent to Red Rijver: Geol, Soc. America Ball,, ‘vvo_l 5,
pp. 297-338, pls. 12, 13, 1894.
Hil, R. T, and Vaughn, T
Mexas region: U. S. Geol. S ;
the Il{il], R. T., Physical geography ofllhels;l(‘)%xas reg.
. Atlas, folio 3, 12 pp., 11 pls., .
Surv}e}si'"Torxz‘ T., Geography and geology of the Black tandt (_Slrasx;:
pmlries’ Tex.: U. S. Geol. Survey Twenty-first Ann. Rept, pt. 7,
. 1901, s
P 'Elf?]sJ. 1A., Chalk of Southwestern Arka.rzlsasl. 11.755.3G£i(;1(;28urvey
- . Rept. pt. 8, pp. 687-742, pls. -53, .
TWe’}\;\fES?ICOXd Smé Gegl. Survey Geol. Atlas, Atoka follo (No.. 79),
maps, 2 ct _section sheets, 1902. i
’ pp"I":ffm;pZ 21;01§m£$1. survey Geol. Atlas Tishomingo folio.(No.
98), 8 pp. 3 maps, 1 columnar-section sheet, 1903.

£ artesian and other underground |
d Indian Territory. west of
41, pt. 3, pp. 41-166,

heas of
T. W. The lower Cretaceous Gryp

Bull. 181, 139 pp., 36 pls., 1898.
Ty of th ion; U, S. Geol.

tructure of the Madlll-
Fers \dney, and Robinson, H. M., The 8 Maan-
& g(e’::}(ssl&?' nor'e'lB"()lf;:;:gll:x; ﬁnd '{‘cxns. with notes on oil and gas development

Geol. Survey Bull. 736, pp. 1-34, 1922,



10 +
GEOLOGY OF MARSHALL COUNTY, OKLAHOMA

Vea
tch, A, C. Geology and underground water resources of

northern Louisiana and southern Arkansas: U. S. Geol. Sulvey Prof.

Gordon, C. H., The chalk for
. , C. H,, rimati N X
Sci., 4th ser. vol. 27, pp. 369-373, 190, O morthern Texaa: Am. Jour.

Ta{f, J. A., and Reed, W. J., The Madili
Geolc.;nburvey Bull. 381, pp. 504-513, 1910
ordon, C. IH. Geolbgy and um,ler Y
. Go , k ground waters of ¥
Texas: U. S, Geol. Survey Water-Supply Paper 276, 78 t;)p.mz)rlzlllfaHlts)ell]fl

Hutchison, L. L., Preliminary report on Rock Asphalt, Asphaltite

Petroleum and Natural G i
Bl s e as in Oklahoma, Oklahoma Geol. Survey

Buttram, Frank, The Glas .
Survey Buil Now 16, 1003, ss sands of Ql(lahOm&, Oklahoma Geol.

Shannon, C. W., and others, P

, C. . s, Petroleum i

hom:é,t Oklahoma Geol. Survey Bull. 19, pt.ar;d ;gtual‘iié_ggf TSJ%Ma-
ephenson, L. W., A contribution {o the geology of l”lOI‘the;lst-

ern Texas and southern Oklaho : 5
120, po 120 1es dane alioma: U. S. Geol. Survey, Prof. Paper

Hopkins, O. B., Powers, Sidne i
. » 0. B, ers, ¥, and Robinson, H. M. -
ture of the Madill-Davison area, Oklahoma and '1‘exa.s,' 'irli]:hsrtxz‘::gs

on oil and .
1992, gas development: U. S. Geol. Survey, Bull. 736, pp. 1-34,

Bullard, Fred M., Geolo f L
Geol, Survey Bull, 35, 1450, gy © ove County, Oklahoma, Oklahoma

- PHYSIOGRAPHY

e entire area of Marshall County lies i i i

_ The / y lies in the Red River P

thlcl'l' 1sla part of the larger physiographic provinee ofr Nii‘ltI;l’

. g:rllgéaair:lov&;n asi,; 'thle Gulf Coastal Plain, The Gulf Coastal Plain
3 ost entirely around the Gulf of Mexi b

of sands, clays and limestones havi ' o o ot

nds, ) ving a gentle slope toward th

ze}.aT The btlalt covers a large area in Mexico, the sotll)theastern hal?"
.1 R}I.as,_ the southeastern counties of Oklahoma, all of Louisiana

%‘111( ‘Mississippi, the southern part of Alabama, and Georgia, all of

; (?rlda, and merges into the Atlantic Coastal Plain province’ which
orders the Atlantic ocean from Florida to New Jersey

oil pool, Oklahoma U. 8.

The Red River Plain provinee of Okl i i

ain ahoma is jvisi
of the Gulf Coastal Plain differing in no way f:;)rx;milto rei?:il‘gslqn
structure or with regard to the surface features. "

p Thle}f strz‘zta berdering the Gulf of Mexieo all dip gently toward

, atlet hgeu“.ate’llhe goun%]est, 10({- those most recently deposited, oceur
waters edge; the oldest, namely the Trinity sand, i q
;gzsﬁrggsl;l% fzﬁ'thei‘a north, and ;—LII intermediate forl}rllations’ E‘ofl(lnﬁl(:

1g o the oldest may be found in their proper pl
and farther from  tl : ing a5 coneont 'farther
aronnd. the galt .the waters edge outcroping as concentric belts
DRAINAGE AND TOPOGRAPHY

Marshall County lies at the norther

. ] n border of the Gul

,lﬁlaln 1and may be described as a dissected Coastallel’lalilnf' 1(1}1())1":181:31
e elevation ranges from 550 feet above sea level in the south.

PHYSIOGRAPHY 1

ecastern corner of the county to 850 feet in the central part of
the county. Red River, which forms the southern boundary and
the drainage basin of the county, flows with a sinuous course in
s southeasterly direction; it has cut a broad valley some; 200 to
300 feet below the general level of the surrounding country. The
gradient of Red River is very slight, averaging less than one foot
six inches per mile for its extent along Marshall County. The
entire area of Marshall County is drained into Red River, although
a portion of the drainage flows first into the Washita River and
then into Red River. The-Washita River is one of the- chief
tributaries of Red River and forms the eastern boundary of
Marshall County. It flows in a general southeasternly direction
until it reaches a point about the northeastern corner of Marshall
County where it takes a more southernly direction emptying into
Red River at the southeastern corner of Marshall County. The
drainage of the northern part of the county is northward into
the Washita River through a number of small creeks of which
Turkey Creek and Oil Creek are the most important.

Beginning at the western edge of Marshall County the prin-
cipal creeks, in the order of their occurrence are Brier Creek,
Buncombe Creek, Sand Creek, Rock Creek, Caney .Creek and
(lasses Oreek. The last named creek and its tributaries drain the
castern part of Marshall County into the ‘Washita River.

The topography of a region is determined chiefly by the char-
‘acter of the underlying formations. On this basis the.north cen-
tral part of Texas, which is made up of rocks similar. to those un-
derlying Marshall County, is separated into a number of distinet
physiographic provinces of which the following are represented-in.
Marshall County: (1) The Western Cross Timbers, or the area
covered by the outerop of the Trinity sand. (2) The Grand Prairie,
or the area underlain by the limestone and shaly clays and marls
lying above the Trinity sand. (3) The Eastern Cross Timbers,
which is the area covered by the outerop of the Woodbine sand.

The Western Cross Timbers is represented in Marshall County:
by a rather broad area extending along the northern part of the
county and a long narrow belt extending in a northwesternly
direction through the central portion of the county representing
‘the crest of the Preston anticlinal uplift. It is charaecterized by a
rolling to hilly topography covered with a growth of black jack
and scrub oak.

Above the Trinity sand are several hundred feet of limestones
‘and clays which form a rolling upland prairie called the Grand
Prairie. The eastern half of Marshall County falls in the above
division. It has a rolling to hilly topography, upon which the
indurated layers tend to produce small escarpments and benches.
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The most prominent of these esear L-formi i

Fhe » ese escarpment-forming ledges are in as-
;.ending order the following: (1) Goodland Iilﬁestose, (2) lower
Duck Creek limestone, (3) Tort Worth limestone, (4) Quarry
limestone and (5) Beunington limestone.

r Al M

l‘he_ lunstm'p Cross Timbers, or the area eovered by the out-
crops of Woodbine sand, is represented by an isolated oceurrence in
the cast-central portion of the county, where an outlier of "Wood-
bine sand some four or five square miles in area oceurs. The
topography of the Xastern Cross Timbers is very similar It.o that
of the Western Cross Timbers heing more or less hilly and rugged
covered by a dense growth of black jack and serub oak. 88e%

GENERAL GEOLOGIC FEATURES

Marshall County is underlain throughout its entire area by
1'0c1(s_of the Comanchean and Cretaceous series, which rest upoil
a })ur]ed, mo_derately smootl basement composed of aneient Paleo-
zoie rocks. Just to the north of Marshall County, in Johnson and
Murray eounties these old Paleozoic rocks and ﬁl'e-Paleozoic gran-
ites eome to the surface in the Arbuckle Mountain Uplift ’flle
upper surface of the Paleozoies is believed to have been worn down
to a peneplain prior to the deposition of the Comanchean sediments
upon it, and subsequently tilted seaward.

The northern houndary or contact of the Comanchean rocks lies
a'-:['ew miles 1o the north of the northern boundary of Marshall
County. Here the Comanchean laps unconformably upon the Paleo-
zoie roc']\'s and the pre-Paleozoie granites, representing the ancient
shore line of the Comanchean sea in which pl‘acti?:al]y all fhc
roeks exposed at the surface in. Marshall County were deposited as
a result of the wasting and erosion of the Arbuckle Mountains ancll
otlier land areas to the north. .

. The Paleozoic rocks have heen hrought within a few hundred
feelg o'E the surface in a part of Marshall County by the Preston
anticlinal uplift, which is deseribed under the heading of St.ruc-
ture. Ilowever in one place along the northern line gf Marshall
County, Turkey Creek has cut its bed down through the surface
rocks and exposed the Paleozoics for about one half mile alon the
creck bed. ' ¢

m d9lenzale 1 . 1

| The Paleozoie rocks ave separated from the overlying Coman-
follea'n. sg:djm(lantg by a n}arlge(l angular unconformity representing a
i }g in e1v:_1_ of geologic time, mclud'mg at least, the Jurassiec and
lriassic periods and probably a portion of the basal Comanchean

The character and nature of the Paleozoic rock
i e f s, as well as the
Comanchean will be discussed in some detail under Stratigraphy.

STRATIGRAPHY 13

The Comanchean is divided into three main subdivisions be-
ginning with the oldest: (1) Trinity group, (2) Tredericksburg
group and (3) the Washita group. These in turn are divided into
various formations and some of the formations have been separ-
ated into several members. The relation of each of these can be
secn by refering to the columnat section, Iigure No. 4, page 19.

Only the basal part of the Cretaceous deposits are represent-
ed in Marshall County. No doubt the major part of the Cretace-

“ous section was present in Marshall County at one time as it is

well developed in the eounty adjoining to the east, but erosion

- has removed all except the basal portion of the lowest formation,

namely the Woodbine sand.

STRATIGRAPHY
PALEOZOIC ROCKS

The Paleozoic rocks are entirely concealed in Marshall County,
except one isolated exposure along the bed of Turkey' Creek, be-
tween secs. 34 and 35, T. 4 8., R. 4 B, about 7 miles northwest of
Madill. This exposure consists of an outerop of Sycamore -lime-
stone, four outerops of Woodford chert, four of the Hunton forma-
tion, and three of the Viola limestone. The Viola outerops are the
most extensive, covering an irregular area totalling about two acres.
All of these outerops oceur in the bed and along the sides of Turkey
Creek and its tributaries and may be found for a distance of about
one-half mile beginning at the south line of the above named sec-
tions. No attempt was made to separate these formations on the
geologic map due to the small scale of the map, and all of them are
grouped under one symbol as Paleozoic. The exposure of Sycamore
linmestone is found on one of the prineipal tributaries of Turkey
Creek, which enters from the west and joins Turkey Creek near the
southwest corner sec. 35, T. 4 S, R. 4 B. The outerop is about one
fourth mile west of the point wherve the tributaryenters Turkey
Creck.” At the point where the two crecks come together two out-
crops of Woodford chert and one of ITunton limestone are present.
About 100 yards down stream on Turkey Creek, along the west
bank, is another exposure of the Hunton. The main outerop of the
Viola limestone begins at this point on the east bank of the Creek
and continues in a general northwesternly direction. for:about one
fourth mile. On the west bank, where the ereek makes: a sharp
bend to the northeast, another exposure of Woodford chert occurs.
All of these outerops strike morthwest-and dip to the southwest
at an angle ranging from 40° to 65°. The Paleozoic exposure
in Marshall County was discovered and deseribed. by ‘Tomlinson'.
See Figure No. 2, page 14.

7. Tomlinson, C. W., Buried hilis near Mannsville, Oklahoma: Am. Assoc. Petroleum-
Geologists Bull., vol. 10, pp. 138-143, 1926.
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FIGURE 2 STRATIGRAPHY 15

DETAIL MAP OF THE OURRQPs OF '

PRE-PENNSYLVANIAN Rocks .

ON THE MANNSVILLE ANTICLINE
SECTIONS 34 AND 35, ’

© TOWNSHIP ¥ SOUTH, TANGE W EAST,

L, MARSHALL COUNTY, OKLAHOMA.

Tealkr L
60— ..
SQUARES CovER [0 ACRES |EACH,
INSTRUMENT WORK BY J.F.|Hestenman,
GEOLOGY BY C.W.TOMLINSON.

1923,

L£AST Y8~ CoRVER
OF SECTion 34

~

"4.’\’
Qal = Recent Alfluvium.
Ql =~ Alluvial Teprace D:Pos‘.t}r\
Kts > Sond stones {-- YKt = Trinih
KtL = Basal Limestine) Formalion,
.. Ms = Sycamore limestone. kel A :

. Dw = Woodford GQhert. N gt

Sh = Huwton Limpstone VIOLA LIMESTONE ON TURKEY CREEK SEY; SEC. 84, T. 4 8., R. 4 E.,, OVERLAIN BY

. . R ! TRINITY SAND. (COURTESY OF AMER. ASSOC. PET. GEOLOGISTS, PHOTO: BY

<. Ov = Viola Limestone. . : C. W. TOMLINSON).

. . oo At indude Rl Tales. His description is given as follows:
R . ;* %ﬂiz;;f"’i‘c‘“‘ ‘;f""“{‘"“ “Sycamore limestone: .
- ye Tormaluons 45 feet dense drab massive blocky limestone, very finely crystal-

. ";‘v“‘f‘ urleonformable line, in beds 2 inches to 1 inch thick, No fossils found.
T Jover of |younger wocks. 36 feet concealed Interval.
t. 9 feet limestone like that above.
-~ 3 feet concealed interval..
. 10 feet dense drab blocky limestone, verv finely crystaline. No
.. fossils found. '
Sh ‘ . . 2 greenish calcareous shale.
i -‘“‘rh}v seepage ‘.. 1 foot white calcareous sandstone, medium c¢oarse grained.
. . Woodford chert: :
Kt:l S Southernmost outcrop: striped black and white chert, pretty
. . well rotted and much iron stained; overlain by a 10 foot bluff of
‘Y massive chalky limestone of the Trinity formation contalning many

angular fragments of chert.’ The basal 2 feet . of the ‘limestone
grades into recemented sub-soil on the Devonian rocks, which still
show interrupted steeply dipping bedding planes corresponding. to
those in the solid Woodford chert below. This subsoil layer:is marked
off from the solid chert by a black marcasite strip one fourth'lnch.
to 2 inches wide, which varies 2 feet from the horizontal in the length
of this outcrop (about 100 feet).

Middle outcrop: interbedded black chert and green shale more
or less iron stained on the weathered surface.

Northernmost outcrops: 40 feet of black chert and white sili-
ceous clay or clayey chert, banded in layers from a fraction -of a
millimeter up to 7 inches thick. The lowest 9 feet is all:black, the

MAP SHOWING PRE-PENNSYLVANIAN OUTCROPS IN MARSHALL
" (COURTESY AMER. ASSOC. PET. GEOLOGISTS, GEOLOGY BY C. W. TOCI%%FI:II‘SYON)
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PLATE II

WOOLFORD CHERT, OVELAIN BY THE TRINITY SAND 0
, OVELAIN B : 7 S4 N TURKEY
) $., k. 4 E. (PHOL0 BY C. . TOMLINSON).‘ CREEK, SEC. 34, T. 4

next 9 feet ali white chert, and the next 7 f
o e feet banded, white, hrown
“Hunton formation:
18 fect very fine grained, white to drab, bl
3 ¢ y J ocl -
crystalline lime: tone. ' v to platy, non
6 feet coarscly crystalline, white, medi i
‘ v ste , X xHum massive limestone i
beds 3 Inches to 2 feet thick, crammed with crinoid rings; grading arll:
base into dense drah glauconitic limestone carrylng many fossils -
mcl.udlnp: brachiopods and gastropods. A collection from thls'
horizon was identified by Mr. D. K. Gregor of the Roxana Petro-

leum Corporation as belonging to the Henryh
) rhouse s
the Hunton formation. ’ © shale division of

PALEOZOIC ROCKS 17

9 feet dense white thin-bedded limestone, platy to blocky; more
or less chalky.

15 feet concealed interval.

13 feet massive, drab, finely crystalline limestone.

10 feet medium coarsely crystalline drab limestone, massive to
irregularly blocky.

’ 9 feet finely crystalline drab limestone, massive to. irregularly

blocky, with many seams and lenses -of drab chert. .

6 feet concealed interval above Viola linmestone (Sylvan shale?)

“Viola limestone:

Solid Dbluish gray to drab minutely crystalline limestone, very
solid and hard. In part massive and rather poorly bedded, but
mostly in well defined beds 6 inches to 2 feet thick. Occasional
layers of cream colored chert of irregular thickness (up to"3 ipches)
and extent. About 10 feet below the top of the Viola exposure occurs
4 or 5 feet of a hard dense black bituminous shale, weathering gray.
A total of about 250 feet of Viola is exposed. No ‘well defined
fossils were observed in it.”

Both above and below these exposures the Trinity sand .extends
to a topographic level lower than the surface of the Paleozoic out-
crops. This is not due to folding, but to a thinning of the sedi-
ments over the Paleozoic outerops. It is believed -that these ex-
posures represent the top of a buried hill whieh existed on the pre-
Comanchean erosinal surface and which were covered by the
Comanechean sediments. The course of Turkey Creek happened to
pass over the top of this buried hill and on the top of the hill, - where
the sediments were thinner, tlie ereck has cut through the mantle
of Trinity sand exposing the Paleozoics. The Criner:Hills%; located
a few miles to the northwest of Marshall County represent a similar
condition, except there the hills have been uncovered to a very
large extent by erosion.

Qome 4 or 5 miles north of the-above described Paleozoic
outerops the Glenn formation, which is Pennsylvanian in age, out-
crops, and north of this exposure a more or less complete ‘seetion
of the Paleozoie roeks are exposed, beginning with the granite be-
low and extending upward through the section. For convenience
a generalized section of the Paleozoic rocks exposed in.the Arbuckle
Mountains is given in Figure 3, page 18.

The Paleozoic rocks encountered in wells ‘are discussed under
the heading of Oil and Gas Possibilities, page 57.

8. Bul;grdl,DIZ":cd M., Geology of Love County, Oklahoma : Oklahoma Geol..Survey. Bull. 33,
p. 48, 5.
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COMANCHEAN ROCKS
GENERAL STATEMENT

The Comanechean roeks consist of sands, shaly elays, marls and
limestones. They form a total thickness averaging about 1,000
feet in Marshall County. Overlying the Comanchean, and separ-
ated from it by a slight unconformity, is found the basal part of
the Woodbine sand, the lowest Cretaceous:formation. The Wood-
bine sand is the youungest formation outeroping in Marshall
County, except recent alluvial and terrace deposits along Red
River.

The stratigraphic colwmn for Marshall County

Recent ..., Alluvial and terrace deposits

‘Woodbine sand

Graycon marl
Bennington limestone
Pawpaw sandy member

Weno clay member
Denton clay member

Jokchito f
Washita Group _formationl
Comanchean Fort Worth limestone
Duck Creek formation
Kiamichi clay

Goodiand limestorie
.Trinity sand

15x'e(11'icl<sl)u rg Group..
Trinity Group...............

Sycamore limestone
Woodford chert
Hunton formation
Viola limestone
TRINITY SAND

The Trinity sand was named by ILH° from the Trinity River of
eentral Texas where the formation .is well exposed. The Trinity
sand vepresents the near shore or beach deposit of the Comanchean
sea whieh transgressed upon the land from the southeast. Taffto
who studied the formation in the Tishomingo (quadrangle, which
includes the northern part of Marshall County, deseribed the Trin-
ity sand as a fine, incoberent sand and seattered lentils of sandy
clay with a basal conglomervate a few feet to 50 feet thick, which
in the western part of the quadrangle is cemented with linte.

PPaleozoic

In its typical development the Trinity sand is a fine, white to
yellow pack sand. The pack sand occeurs in massive beds 40 to
50 feet in thickness and secattered throughout the formation are
found lentils of clay. The clays ave variable in thickness from a
few inches to 20 to 30 feet and vary in color from vellow to purple
and’a mixture of variegated colors. Locally, the Trinity sand has
some indurated layers whieh project as massive ledges and form
hills and esearpments. These ledges are more prominent in the
lower part of the formation. They are usually composed of a
white sand which weathers a dull gray. A good exposure of this

lg. glll, :: 1., Ark. Geol. Survey Ann. Rept. for 1888, vol. 2, pp. 116-152, 176-179, 1888.
. . clt. B
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phase of the Trinity is found along the east line of sec. 34,

T. 48, R. 4 &, near the southeast corner, along Turkey Creek.

It is very difficult to secure a section of the Trinity as it
weathers so easily that the slopes are usually covered. by a ‘thick
mantle of loose debris. The thickness of the Trinity sand has been
determined chiefly from the records of wells which-have: pene-
trated it. According to well records its thickness in the vicinity of
Red River is from 400 to 600 feet.

Good exposures of the Trinity sand which will permit‘a de-
tailed section to be measured are not very abundant. There are
numerous bluffs of Trinity sand capped by Goodland limestone
along Red River. They are from 150 to 250 feet in height but
are usually covered by loose material hence detailed sections can
rarely be secured.

‘PLATE IIT

VIEW OF RAVINE IN THE TRINITY SAND. NOTE VERTICAL WALLS.
Stephenson!! gives the following section:

11. Op. cit. p. 134.
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“At Rock Bluff, Red River, 2% iles south of Preston, Texas,
nenr the axis of the Preston anticline, the upper. 150 fcet of the
Trinity Is well exposed, as described in the following section.

Section at Rock Bluff, Red River, Grayson County, Tezas.

(Altitude at top of section estimated to be 690 feet above sea level)

Feet
Fredericksburg group (Goodland limestone)
Limestone, hard massive
Clay, shaly, poorly exposed .
Limestone : 2
Trinity sand (Antlers of Hill)
Sand, light gray, mostly fine argillaceous irregularly bedded
compact, with subordinate lenses of fine candy clay and some
pebbly lenses; in lower 30 feet are interbedded lenses of purplish
clay having a maximum observed thickness of 6 feet.......cco....... 160

The best and most complete seetion of the Trinity sand in this
general region, observed by the writer, is on the south bank of Red
River between Love County, Oklahoma and Cooke County, Texas,
some 30 miles to the west of Marshall County. This seetion is ap-
proximately north and a little west of Gainesville, Texas.

Section'® of Trinity sand on south bank of Red River, Sec.
14, 7.88, R. 1W.

This rection is found on the bluffs which occur at the point where
the riv:r makes a-sharp bend to the northeast between Warrens
bend and Sivells Bend.

Ft. In.
Goodland limestone
Trinity sand
Clay, brown, finely stratified and laminated .............e 11
Breccis, indurated with oyster shell ...
Oyrter bed, (Exogyra texana) .
Clay. bituminous, interstratified with yellow sand
Sandstone, hard bluish ... . -
Sandstone, calearcous hard, with selenite in jolnts ... 1
Clay, marly, locally carbonaceous, containing an abundance of

fossils ......

Oyster shells (Ostrea crenulimargo) ...
Clay, dark brown marly
Clay, black carbonaceous
Pack sand, massive white
Shale, greenish blue, appearing to be a lens
Pack sand, white
Sand, hard, pure white
Sand, yellowish white to gray clay
Sand, white, pink, red to yellow
Sandstone, hard indurated macses of Drown ...
Clay, sandy, red, purple, yellow and white ..
Pack sand, white
Water level—Red River

._.
W oot oo

cooOTmOoOoO M aMNWNO

12. Bullard, Fred M., op. ecit. p. 21.
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Tlhe Trinity sand outerops in the northwestern and western
parts of Marshall County and in a narrow belt extending south-
eastward across the southern part of the county where it is ex-
posed along the crest of the Preston anticlinal unlift.

South of Red River, in Texas, the middle portion of the Trinity
sand becomes caleareous, and south of the Brazos River of Texas,
is separable, according to Hill!3, in ascending order into the base-
ment sands, 127 feet; the Glen Rose formation, chiefly limestone,
315 feet; and the Paluxy sand, 190 fect. Still farther south, at
Austin, Texas, the Paluxy sand is apparently represented by lime-
stone in the upper part of the Glen Rose so that the Trinity. is di-
vided into two formations; namely, the Travis Peak formation con-
sisting of conglomerate, grit, sand, clay and calcareous.beds hav-
ing a thickness of about 100 feet; and the Glen Rose formation
consisting chietly of limestone having a thickness of about 450
feet. Marshall County was throughout Trinity ‘time a near
shore, shallow zone, so that sand was being deposited throughout
Irinity time, but to the south in central Texas limestone deposits
were being formed.

Good exposures of the Trinity sand may be found in the
northwestern corner of the county near Simpson, in the.south-
central part of the county on Buncombe Creek, along the head-
waters of Sand Creek about 5 miles south of Kingston, .and as be-
fore stated in the bluffs along Red River.

PLATE IV

4 7TTYNT

VIEW- SHOWING THE GOODLAND-TRINITY CONTACT NEAR THE CENTER OF. SE
3, T. 7 8, R. 5 E,, ON A SMALL TRIBUTARY TO BUNCOMBE CREEK, c
NOTE IRREGULAR CONTACT.

13. Hill, R. T., Geography and geology of the Black and Grand prairi Tex.: U..
Geol. Survey Twenty-first Ann. Rept., pt. 7. 1901, prairies, Tox.: U. 8.
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The Trinity sand weathers to form a rolling topography usu-
ally covered by a thick growth of serub oak and black jack. Where
it outerops with the C(loodland limestone overlying, steep escarp-
ments and a very rugged topography is developed. Small ravines
in the Trinity sand develop very narrow channels having nearly
vertieal sides.

FREDERICKSBURG GROUP
GENERAL STATEMENT

The Trinity sand is overlain by the Iredericksburg group
which is vepresented in this arca by the Goodland limestone. The
(loodland limestone was named by Iill from the town of Good-
land, Choctaw County, Oklahoma, where it is well exposed.

The basal 2 to 4 feet of the Goodland liinestone consists of
presistent hard thin bedded nodular limestone containing thin
marly layers of shale. These beds were not recognized by T34
in the type section at Goodland, in Choctaw County. 1le says:

“Proceeding wesltward along the ancient Ouachita shortline from
Arkansas into Texas, the Exogyra texana beds (the Walnut clay and
Gryphea breccin) are missing until the escarpment is reached north
of Marietta, in Chickasha Nation (L.ove County, Okla.) where they
first appear, thinly represented beneath the Goodland limestone.”

Tn 189415 and again in 190116 1Ll restricted the term
Ctoodland 1o the massive limestone between the underlying Walnut
clay, whieh he regarded as forming the upper part of the ‘‘Ant-
lers” (Trinity) sand, and the overlying Kiamichi elay. In the
Atoka folio™ and again in the Tishomingo foliol, Taff in-
cluded the Walnut elay in the Goodland, and this usage has since
been adopted and followed by other writers, including the United
States Geological Survey. Stephenson!® in 1918, although follow-
ing the usage of Taff advocates that the original definition of
the Goodland, as given by Hill, be followed and that the Walnut
clay or as it is sometimes ealled, the Walnut shaly member, be
separated from the massive limestone in accordance with Hill’s
original usage. '

South of Red River, in Texas, the Walnut elay becomes thick-
er and assumes the importance of a formation rather than a mem-
ber. Tts maximuwm thickness is attained in the vicinity of Dallas
where it is approximately 150 feet in thickness. It then begins
to thin out, and at Austin is only about 15 feet thick. Iollowing

is the deseription of the Walnut clay as given in the Austin folio®®.'

4. M, R. T., Geol, Soc. Amerlca Bull., vol. 2, pp. 502-514, 1891, )

15. HIll, R. T., Geol. Soc. America Bull,, vol. 5, pp. 303-304, 1894.

16. Hill, R. T., U. 8. Geol. Survey Twenty-first Ann. Rept., pt. 7, pp. 216-222,.1901.

17. Taff, I. A., U, 8. Geol. Survey (eol. Atlas, Atoka follo (No. 79), 1902,

18. Idem, Tishomingo follo (No. OR), 1903,

19. Stephenson, L. W.. A contribution to the geology of northicasiern Texas and southern
Oklahoma : U, 8, Geol. Survey Prof. Paper 120, p. 135,

90, i, K. .. and Vaughn, T. W, U. 8. Geol. Survey Geol. Atlas, Austin follo (No.
76), p. 3, 1902,
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“Walnut clay.—At the top of thc Glen Rose formation a bed of
yellow calecareous clay always occurs, which is extremely rich in two
specles of oysters: Exogyra texana Roémer and Gryphea marcoui
Hill and Vaughn. Its thickness is from 10 to 15 feet. This is an
extremely presitent bed both in its lithologic and its palontologic
characters. To it the name of Walnut clay has been given. Above
these clays is a soft chalky limestone, the Comanche Peak limestone.”

The writer believes that the Walnut elay is not represented by
this lower bed of the (oodland limestone as previously stated, but
that the equivalent of the Walnut clay is another horizon still
lower in the section. In the section of the Trinity sand and over-
lying Goodland limestone, measured along the south bank of Redl
River north of Gainesville, a yellowish marly clay earrying an
abundance of fossils, including FExogra texana and Gryphea mar-
cout was found about 20 feet Dbelow the base of the Goodland
lime:qtone, previously desceribed as the Walnut shaly niember. (See
scetion of Trinity sand given on page 22, and the section of
the Goodland limestone, which overlies the Trinity in practically
a vertical cliff at the same locatiton, on this page. This horizon
was not observed in Marshall County although few clear cut sec-
tions of the upper part of the Trinity were found. The lower
hed of the Goodland limestone, which has been described as a marly
nodular, shaly limestone, the equivalent of the Walnut clay, is

PLATEV

CLOSE YVIEW OF THE GOODLAND SHOWING THE GOODLAND-TRINITY CONTACT
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res i [arshall County, having a thickness of approximately
ltxllne(?gnltce]:;1 B}Fll:; \:v'ritcr (logs not think that there is any Jllstlf];a--‘
tion for separating this bed from the massive }11110s§0ne ab_ov?' o1
the lower bed grades into the typical massive ‘Goodrl‘and nlne-
stone and is essentially a part of that formation. T hie W alnlui,; ela.y‘
equivalent, in the opinion of the writer, is 1'epl'esentc]({l (I))I{jcrllb
warly clay zone approximately 4 feet in thickness on ’ c 1;101'
north of Gainesville. About 30 miles south of Red River on ! 18
southern boundary of Cooke Cognty, Texas, the Walnut clay has
attained a thickness of approximately 25 fe.e_t, and ocecupics a
position immediately Dbencath the Goodland limestone.

PLATE VI

e T s T T g : <

VIEW SHOWING THE TOTAL THICKNESS OF THE GOODLAND LIMESTONE
GOODLAND LIMESTONE

i i p o 20 feet of
The (oodland limestone consists of flo.m 15 to
hard, whi;e semi - erystalline limestone, which weathers almost

FREDERICKSBURG a7

PLATE VII

VIEW SHOWING LOWER PART OF THE GOODLAND LIMESTONE

pure white. It is massively bedded, there being as a rule about
four beds ranging in thickness from 4 to 6 feet. The lower part
of the Goodland limestone is slightly chalky, while the upper part
is a very hard, pure, white limestone. A peeculiar characteristic
of the upper part of the Goodland is that of breaking or scaling
off in thin plates. This gives an exposure of the limestone a more
or less shattered appearance.

The Goodland limestone overlies the Trinity sand. The' con-
tact between the two is more or less a sharp contact; as “the: upper
part of the Trinity sand is a typical white to yellow pack sand and
Dpasses by a sharp line into a very nodular, marly limestone. At one
locality, near the center of sec. 3, T. 7S, R. 5 E., on a small tribu-

tary to Buncombe Creek, this contact was more or ‘less irregular
suggesting a slight unconformity, although, in as muech-as it was
, observed at one locality it is considered an irregularity. in de-

position rather than an unconformity.

Section of the Goodland limestone on an east: tributary of
Buncombe Oreek in the SEY of the NWi, sec. 3, 7. 7 8., R.
5 I., Marshall County, Oklahoma.

Kiamichi clay
Goodland limestone Ft In.

Limestone, massive white C15 0
Limestone, White ..o Gl 00T

Imestone, impure nodular .. : 1 6
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Marl, impure, arenaceous vellowish white containg numerous
lenses and nodules of limestone, irregular and wavy lamina-.
tions
I’nelk sand, masslve gray, (Trinity)

19 1
Stephenson?! gives the following scetion of the Coodland
limestone which was measured on the Texas side of Red River,
approximately two miles east of IIenderson Ferry.

Section on Little Mincral Creck four and one half miles

north of Potoshoro, Grayson County, Texas.
(Altitude at top of section estimated to be 615 feet)

¥t. In
LS55 3 P OSSR 2 0
I'redericksburg group (Goodland limestone)
Limestone, massive 13 0
Walnut shaly member: Hard, thin bedded, coquina-like
Hmestone contiining Ostrea subovata Shumard., Gryphea
marcoui Hill and Vaughn, Trigonia sp. and Anomia sp., with X
interbedded thin layers of dark marly shitle . 6 0

21 0

The (oodland limestone outerops in a narrow sinuous . band.
Its outerop is distributed over a large portion of the county, due-to
the Preston anticlinal uplift.whieh has brought the Goodland lime-
stone and other formations in the lower part of the section 1o the

PLATE VIII

VIEW SIIOWING THE ESCARPMENT FORMED BY THE OUTCROr OF THE
GOODLAND LIMESTONE.

21. Op. ;lt. n. 136,
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surface in areas where otherwise they would be deeply: buried - by
later sediments. The outerop is usually in the form of an escarp-
ment, capped by the Goodland limestone, overlooking the ‘outerop
of the Trinity sand. The escarpment formed by the Goodland lime-
stone, where it outerops in-contact with the Trinity sandis-one
of the most prominent topographic features in the region.

South of Red River the Goodland limestone gradually in-
creases in thickness. 1t is regarded as the time equivalent of the
Walnut clay, Comanche Peak limestone and the Edwards limestone
of central Texas, which in the vicinity of Austin have a combined
thickness of approximately 300 feet.

WASHITA GROUP
GENERAL STATEMENT

The Washita group is the highest division of the Comanchean.
It lies conformably upon the Fredericksburg group, and was named
by Hill?2 from TFort Washita, Oklahoma, whick is located a few
miles east of the castern boundary of Marshall County in Bryan
County. Fort Washita has been abandoned since about 1860 and
only a few ruins now mark the location of this old fort.,  The local-
ity of Fort Washita is one of the important historic places in re-
gard to Cretaceous stratigraphy, as it was from this place that Dr.
Q. G. Shumard collected the fossils that were later described by Dr.
B. I, Shumard and Prof. Jules Marcou which led to a controversy
which lasted for many years.

The Washita group is composed of marine shaly clays, marls
and subordinate limestones, having a total thickness of ‘approxi-
mately 415 feet in Marshall County. Toward the top there .is a
sandy member, the Pawpaw, which is the only exception to the
non-sandy character of this group. The limestones, although sub-
ordinate to the clays in thickness, form several definite horizons;
that contain chavacteristic fossils which are . readily traceable
throughout the area, and for this reason are of the utmost im-
portance in determining the stratigraphic sequence and structure
of the region.

The Washita group has been subdivided by Hill?3 and also
by Taff?. The classification used in this report is essentially
that given by Ifill, except that several of the apparently unneces-
sary group terms havé been omitted, and the term Bokehito, used
by Taff, is applied to a portion of Hill’s Denison formation. The
relation of the various classifications is given on the Correlation
Chart, Figure 5, page 46. : '

The Washita group represents the beginning of the with-
drawal of the Comanchean sea which reached its maximum devel-

22, HUI, R. T., Annotated check list of the Cretaceous Invertebrate fossils of Texas:
Bull. 4, Geological Survey of Texas, p. 21, 1889. .

23, Hill, R. T', U. 8. Geol. Survey Twenty-first Ann, Rept., pt. 7. pp. 240, 1901,

24, Taff, J. A, U. S. Geol. Survey Geol. Atlas, Atoka folio (No. 79), 1902; Tishomingo
follo (No. 98), 1803.
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opment during the preceding epoch, the Fredericksburg, when wide
spread deposition of limestone took plaece. This shallowing of
the sea during Washita time is recorded in the increase of shaly
material toward the top of the group and finally in the deposi-
tion of sand. 'The numerous sand layers found throughout the
Washita group bear .evidence of shallow water deposition in the
form of ripple marks, eross bedding, ete. Iinally at the end of
Washita time the sea retreated entirely from this region, and a
short erosional interval, indicated by a slight disconformity, inter-
vened between the Comanchean and the succeeding Cretaceous de-
posits. .
The following subdivisions of the Washita group have been
mapped in Marshall County:

Grayson marl

Bennington limestone

Pawpaw sandy member

Bokchito formation { Weno clay member

Washita Group Denton clay member

Fort Worth limestone
Duck Creek formation
Kiamichi clay

KIAMICHI CLAY

The Kiamichi elay was named for the Kiamichi River in Choc-
taw County, Oklahoma where the formation is typically exposed.
The Kiamichi includes the sediments lying between the Goodland
limestone below and the Duck Creek formation above, fhe lower
part of which is chiefly limestone. It consists of about 35 feet of
dark yellowish to green shaly clay with thin platy layers of
yellow siliceous limestone lenses in the lower portion, and at the
top the formation is marked by two or three thin ledges of a hard,
yellowish limestone made up principally of oyster shells, Gryphea
navie Hall, being the most abundant species. 'This Gryphea-bear-
ing limestone occurs at the top of the Iiamichi clay. It makes a
small, but recognizable beneh, below which large slabs of this in-
durated oyster shell conglomerate or breceia stand at every angle
and are commonly referred to as “gdge rock.” The weathering
of the soft underlying clay caused the beds to slump, and as a
resalt they break off in large labs which stand at every angle
covering the outerop of the Kiamichi clay.

The contact between the (Goodland limestone and the Kiam-
ichi clay is usually marked by a rather presistent beneh, caused
by the erosion of the soft clay overlying the hard limestone. This
contact is not a gradation, but more of a sharp break from the
pure limestone to the typical elay of the Kiamichi. Usually a few
inches of a brown siliceous limestone can be noticed at the base
of the Kiamichi whieh represent the transition from the Goodland
limestone to the Kiamichi clay.

DUCK_ CREEK FORMATION
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PLATE IX

VIEW SHOWING THE GOODLAND-KIAMICHI CONTACT.

The Kiamichi outero :
ps usually on the slopes above t
lél;g(lﬂ;aslci?;g;loelllt, og on th(lé si(%es of hills capped by the io%gr %(:?(%:
ne. Since the Kiamichi lies bet ively
hard escarpment-forming li i e o avely
g limestones its outerop i 3 v
and tortuous. Good ex ¥ N e e
. posures of the Kiamich
Rock Creek, south of King A B aone
? , 1 1gston, where a section of th iamichi
was measured having a thlcknes,s of 36 feet, also along ]grgg;ag;g(};l;

due west of I : : S
Mgl Cingston, and in many places in the area around

DUCK CREEK FORMATION

The Duck Creek formation, which i i

A s : , ch is typically expo

S:gillcm Igt(t);}h g(f)ODEm:onf 1;1 Grayson County, Tegas goii%t(;nolf)lﬁ)k
3 y eet of limestone and gray to blui ;

calcareous clay which intervene e ianiets oy hay

s between the Kiamichi clay

and the Fort Worth limestone ab O et

: 0 e ove. In the lower 30

feet ‘of the formation the limestone and shaly clay layers alt::naig
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in beds averaging from 6 to 12 inches in thickness in about equal
proportion; in the upper 50 to 60 feet of the formation the clay
greatly predominates, the limestone layers become thinner and are
separated by a greater thickness of eclay.

PLATE X

VIEW SHOWING COMPLETE SECTION OF THE DUCK CREEK FORMATION

MThe following section by Stephenson? is typical of the forma-
tion.

25. Op. cit. p. 138,
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Section on Duck Creek and in a cut of the St. Louis and
San Francisco Railroad two and three-quarter miles north of
Denison, Grayson County, Tcxas.

Fort Worth limestone

Ft. In.
T.imestone, nodular, impure, argillaceous and fossiliferous, in '
four or five layers, interbedded with gray shaly clay ... 8 0
Duck Creek formation: ‘
Clay, gray shaly calcareous, with interbedded layers of im- ‘
pure non ledge-forming limestone at intervals of 2 to 8 feet... 22 0
Concealed 20 .0

Clay, greenish-gray calcareous from which weather numer-

ous specimens of Plicatula cf P. incongrua Conrad and small

rusty ammonites, probably young Pachydiscus and Schloen-

bachia, also a few specimens of Gryphea washitaensis Hill 15 0
~ Limestone, ledges with interbedded layers of gray shaly clay,

poorly exposed; the limestone, especially one layer near the

top, contains numerous keeled and non-keeled ammonlites,

many of which are of 1arge size (maximum, 2 feet in diameter) 20. 0

Limestone and gray shaly clay, in alternate beds, ammonite-

bearing, well exposed in bluff along the creek TSR 1 | 0

97 0

The lower part of the Duck Creek contains an abundance of
well preserved fossils. The large ammonite (Desmoceras braz-
oense) occurs at the top of the series of alternating limestone and
shaly clay layers in the lower part of the Duck Creek formation.
‘About 30 feet above the Gryphea bearing limestone at the top of the
Kiamichi elay there is a massive, white limestone bed, which aver-
ages about two feet in thickness. -It is a very persistent bed and
is the most prominent ledge in the lower Duck Creek. In its un-
weathered appearance this bed resembles the Goodland limestone.
The large ammonites above referred to occur-in this limestone
ledge and also in the shaly clay directly above and below it. They
are Jimited in vertical range to. a zone probably not more than 4 or
5 feet in thickness. For this reason this ‘‘large ammonite’’ horizon
is an exeellent key bed for the determination of structure. DBelow
the ‘“large ammonite”’ horizon there is an abiindanece-of fossils in-
cluding Inoceramus comancheansis, Hamites fremonti, Ilemiaster
whitei, Schloenbachia trinodosa and many others which will be
found listed under the Duck Creek formatiom in the chapter on
Paleontology.

The upper part of the Duck Creek is practically barren of
fossils.

FORT WORTH LIMESTONE
Overlying the Duck Creek formation is the Fort' Worth lime-

stone, named from the city of Fort Worth, Texas, where. it may
be seen typically exposed along the streets. The Fort Worth lime-
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stone is readily separated into three parts. The lower division
consists of from 10 to 15 feet of alternating beds of a yellowish
white limestone and grayish to blue shaly clay. The middle di-
vision is chiefly shale and also ranges from 10 to 15 feet in thick-
ness. The upper division is predominately limestone, separated by
thin layers of shaly clay. The linestone is a hard, cream colored
limestone, very similar to the more massive beds in the lower Duck
Creek formation. "The resemblence in lithologic character, be-
tween the lower Duck Creek and the Fort. Worth makes it diffi-
cult to distinguish the two formations except by the fossils con-
tained thercin. However, the fossils are so abundant in Dboth
of these formations that a few minutes search will usually reveal
some fossils characteristic of one of the formations. The fauna
of the Ifort Worth and lower Duck Creek is quite different, there
being a number of fossils characteristic of each formation and
also of eertain horizons in the formations. The fossils relied upon
particularly to determine the Ifort Worth are: Holaster simplex,
Hemiaster eleguns Scholenbachia leonensis, and a large oyster,
Ezogyra americana.  Further details regarding the fossils will
be found under Paleontology.

The following seetion of the Forth Worth is taken from Bulle-
tin No. 736 of the United States (Geological Survey2S,

Section of the Ilort VWorth limestone in cast bank of Red
River half a mile south of the mouth of Washita River, Bryan
County, Oklahoma.

Tort Worlh limestone Feet
Limestone. hard, thin to massive bedded, nodular ... 12
Shale, with one or more thin limestone layers 12
Limestone and shale interbedded, half and half 10
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The thickness of the Ifort Worth averages about 40 feet. In
the above section the base of the formation is not exposed.

Following is IIill’s?" description of the I'ort Worth at the
type locality:

“The Ifort Worth formation, as exposed in the railway cuts
north of the Union Station at Fort Worth, and underlying all the
business portion of that city, consists of a group of impure white
limestones, very slightly arenaceous, regularly banded in persistent
layers nveraging nearly a foot in thickness, and alternating very
regularly with simillar layers of marly clay. The limestones and
marls occur in strata 4 or 5 inches to 2 or more feet in thickness.
The marly layers alternate with the hard limestone bands ranging
from tHin laminae to beds 6 inches or more thick. The gradation

26. Hopklns, 0. B., Powers, Stdney and Robinson, H. M., op. cit. p. 4.
27. HINL, R, T, U. 8. Geol, Survey Twenty-first Ann, Rept., pt. 7, p. 259, 1901,
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from hard marly bands to firm limestone is apparently sharp, but on
close examination It is found to be very gradual, so that well-defined
lines cannot always be clearly drawn between them. Upon weather-
ing in vertical bluffs the hard ledges become projecting shelves and
the marls form recessions between them. Before exposure the rocks
are dull blue, but when weathered they are glaring. white, sometimes
with a slightly yellowish tinge.”

The Fort Worth limestone and the Duck Creek formation are
equivalent to Taff’s Caddo formation. The Fort Worth outerops
in two areas in Marshall County, one in the n_ortheastern part of
the county near Cumberland, and the other in the sout_heastern,
part, near Kingston. Both of these areas are synclinal in. strue-
ture.

BOKCHITO FORMATION
GENERAL STATEMENT’

The Fort Worth limestone passes upward into a group of sedi-
ments of various aspects laid down in shallower water .and ehax;s
acterized by certain well marked paleorrtological ‘zones. - Taff
applicd the name Bokehito, from the town of the same name in-
Bryan County, Oklahoma, to- this group of sediments, lymg'be-‘
tween the Fort Worth limestone below and the Bennington lime-

‘stone above. They are for the most part near shore, littoral de-

posits, some of which have no traceable representative. farther
south than north-central Texas, so that arenaceous and argillaceous
formations in Marshall County become limestones and marls in
central Texas. This gradation may be illustrated by comparing
the thickness of the Washita group in Marsh'all County and in cen-
tral Texas, as given by Hill in the Austin_folio. In : Marshall
County the Washita group, as prev1pusly stated, is composqd chiefly
of shaly clays, marls and a subordinate amount of thin 1_1me§tonles
with an average thickness of approx;mately 459 feet, while in the
vieinily of Austin, Texas, the Washita group 15 1.'epresep.te(l by ?
single limestone formation, the Georgetown, having a th‘lq‘kngss‘q‘l.
80 feet.

i ipti i hito
Hill’s?® deseription of the beds which make up the Boke
formation, as given for the Denison area, which he states may be
considered the type locality for north Texas and Ind{ar}_ T.ervrltory,
is as follows: : . .

“In this region it consists of laminated ferruginous clays, sandy
clays,Inimpure lr’irmestone (littoral breccia) and sand.' These bedshare
all characterized by strong ferruginous colors pequha.r tp near.sl ;)re
deposits, which appear only faintly, if at all, in the lower tytrl:g
Comanche series, or the extension of the Denicon beds south;of .the
Brazos, while the whlte. chalky element is entirely absent.

28, Op. cit.
29, Idem. p. 266.
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“In the Denison section the beds consist of albout 300 feet of
ferruginous dark colored clays and sands, {ree from the lighter

colored calcarconus (chalky) element of the underlying beds, with
occusional conrpicuous indurated layers of impure limestone, fer-
ruginous sandstone, iron ore,

and clays, which lie between the top of
the Ifort Worth limestone and the Grayson marl.”

The Bokehito formation, as used by Taff
port, is cquivalent to Hill’s Denison for
Twenty-first Annual Repor
vey.  Stephenson®™ modifie

, and also in this re-
mation as defined in the
t of the United States Geological Sur-
d Ill’s elassification and included all
the sediments of the Comanchean lying above the Fort Worth in-
cluding the Bennington linestone and the Grayson marl in the
Denison.  The Denison seetion, above referred to and deseribed by
11ill lies just a few miles south of Marshall County.

SUBDIVISIONS OF THE BOKCHITO FORMATION

The Bokehito formation may he div
tinet memhers. The basis for the separation of this series of sedi-
ments is ehiefly on paleontological grounds, although each member
has certain well marked lithological characteristies which can be

recognized. The division as made by 1HII is adopted in this report
and is as follows:

ided into three rather dis-

Bolkchito formation

Feet
Pawpaw sandy member .

. 45
Weno clay member ... 100
Danton clay member 55
200

As above stated the basis for the
is chiefly on the basis of paleontolo
is quite distinet in that it is chicfl
principally elay. The writer

separation of these beds
gy, although the upper member
¥y sand while the lower two are
is inelined to favor g discarding of the
term Bokehito, and the advaneing of the three members above listed
to the rank of formations. 1t is the tendeney at the present time to
climinate all unneeessary terms and simplify as nineh as possible

the nomenclature of beds, which at best will need be rather com-
plicated.

DENTON CLAY MEMBER

The Denton elay member is the lowest or basal division of the
Bokehito formation. It is named for the city of Denton, Denton
County, Texas. In Marshall County the Denton consists

of from
45 to b5 feet of brownish yellow eclay with numerous sandstone
beds and lenses terminating at the top with a hard, brownish
yellow aren

aceous limestone containing an abundance of fossils.
This fossiliferous limestone ra rely exeeed

s one foot in thickness,
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DENTON CLAY MEMBER

1 in regard to the Denton:
Hill®! makes the following statement in regard

i lue marly
“Phe lower part of the Denton subg.ro';m act(i)::;st)st (())fysl:er Savhd
i i i e by conspicuous indur . la
CIai’lS' term]lz;‘:'“:.'ll-‘vg (;i')o(‘;ryp)l"lea washitaensis accompanied by Ostr
made up el

carinata.” ' . T
The Denton clay immediately overlies thelb({;(t)u:?\’gl;ay. e
tone. The lower 5 to 10 feet is declded}y a 'cat(lmlDenton Yay e
?iroql; 1'101-izon that can be deﬁnitelyt reteogl?eZ:tdi;lnth;(?kness. melay s
nds 2, ranging from one to two ! sanc.
SaudSt'OntCIJi)Jil(b }gfll?ua%ed, a yellowish b}'own on “1 }3‘atl1eri(l Sslllll;'face_
?toc}{le lilall - contains well developed ripple mar 1\15 0}1 Rl ownay
:L‘lll' 1‘l‘sri) )Dle mark’’ sandstone lies near the 1‘md(Fe t?V\Torth o
1'(1111'Si11g I1'11'0111 30 to 35 fect above the top of lhte . 0;11(1 ort ﬁsually
‘;ra}cltical.lv the only indurated bed in the Den O'ér SR toven
{)e used to an advantage in mapping since 1t Is \ycr ythe Yoo ot
as lz‘n'ge slabs of this s;mds}qnle .ftr«izlquell;tlyTﬁz\top ho Hlope o
(" H asear 't or l)(‘nch wiliien 1 "()1']] . e b . tono
mmjll)oc\s:'us:)(:ltlt(ll is marked by an impure, to?sﬂtlltmgllosstl;;lleimn‘
antaillilig an abundance of fossils. This bed ls1 13 st
ata” horizon of Hill, but in l\f[arshallb(i(;l‘l_rl;fly (;;11ey‘ a few sattome
i of Ostrea carinala were obs , the bundant
?.’pg:illlélel;lesin& Gryphea washitaensis, O:s-t'rm_z quads u“plwata, spines
p(iates of an cchinoid, probably Leiocidaris hemigranosus. b of
| ko
Scction of the Denton clay as cwposed 01; the ﬁgﬁgr (_;311’3/(1,1),
Red River, Y» mile south of the mouth of Washita River,
County, Oklahoma. N
Weno clay members exposed on slop i

Denton clay member: oot

i B pundance of
Limestone, shaly argillaceous, containing an abund

1
hea washitaensis : : NP
1 lmgr;{):)w hard brownish yellow,1 c(‘mltalnh(:;E ]]?l:jler:cmnoids,
) , i i i ates ¢ spine: arg ]
ca washitaensis, pl.\t<§ 1NC i
;::lolilhly Leiocidaris hemigranosus, and a few Spe L
of Ostrea carinata i... 7
i ; reenish .. . -
Clay, hrownish yellow to gree e niming
Sandstone, hard, thinly laminated, browni 3 1.

an abundance of well preserved ripple marl::ith "
Cl brown to green, calcareous at base and  ihmer part 26
ayt,hin beds and lenses of soft yellow sandston; u: V\Ilorth .
Top of Fort Worth limestone:—(for section of For
page 34.) — o o
i YWY, Sec. 27, T.
Section of the Denton clay exposed in the SWY, 8 ,

6 S., R. 6 1., about 3 miles east of Kingston, Marshall County,
L R

’ o hill)
Oklaho(']["lilq seclion was measured on the north slope of the
Weno clay member: (for section see page 40).

31. Op. cit. p. 268.
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'Don_tnn clay membey -

Limestone. had, lu'o“'nish ye

How
taining Ostrea quadry

.
Feet
f impuro, foss}

ll[orous, con-
Gryphea washj

taensis, g few
fragiments of Ostreg carinata, angq humeroys echinoid
Spines (pnobuh]y Lelocidarls hemigranosus)

Clay, Yellow

ard, thinly |
ripple marks ... .

Clay, yellowish Breen to brow n
of soft Yellow sandstone
Top of Forth Worth limestone:

1t is desired to call the readers attentjoy to the
thickness of the Denton iy, the two Sections jugt given,
section wag measured on the south limp of the P
while the sceond sectj

measured oy the north limb o
fold, the thicker seetion beiy

cline. 1t jg nerely desired at thi tion to thig fact,

and in so fay g bossible sectiong will he given on each side of the

Preston anticline fop the Suceeeding formationg in order tq bring
out this variation In thickness of sedinients,

WENO CLAY MEMBER

The Denton clay member jg overlain hy 4 (
Clay varying iy thickness from 90 fee
Marsha)] County tq 135 feet iy, the noy
was given hy 11i1]32 from the village of
northeast of Denisou, Grayson Count
bear on recent maps and appyy

FoHowjng is I1ill’s%

! ark gray o yellow
t in the southwegt bortion of

thern part. 7y, Dame Weyg
Weno, on Req River, 5 miles
¥, Texas. Weno does not ap-
ently has been abandoned.

deseriptioy of this membey
attaing jt

“Thig suhgroup

S maximum deve]opmont in the Denison
Section, where jt includeg al

U the beag between the top of the G.
washitaensis agelomerate - ; { the Quarry limestone. It
Is well developed In the " region, Where jtg feveral beds
are Important stmtigraphic units, hye those Jose individuu]ity south-
ward acrosg the State, : ‘ :
The We,
many smaj}
notably o,
hoceras typ

10 formation
Speciey
quadryp|
€; which

is characterized by a littoray fauna of
occurring ip great quantities jn certain horizons,
icata and certain ammonitic forms of the Engo-
are now being studieqd by paleonto]ogists
“Character of heds at Denison:-ln the D
beds embrace Several wel) defineq Mmembers, g
ruginoys brownisp marls, with

Such as 1a;- shapeq Segregati
impure limestone, ete., all of whic
very consplcuous, The indurateq
: m, g e,y g Geol,
Idem, . 4.

enison Section thege
nsisti

i arder beds,
rruginoyg Sandstone,
ally bresistent and some
beds of the Denison are in-
Survey I\\'enf._\'—flrsl Ann, Rept., Dt 7, pp, 121, 274, 1901,

difference in
The first
reston anticline,

f that
ide of thte anti-
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WENO CLAY MEMBER

he summit,
feet below t lar
hese indurated layers, ggnsists of large lenﬂ}f;:aak
teresting. One t?:eztibl; in as much as it thinly laminated and bius
i otic ’ hich are tions are
is especially n lay ironstone whi These concre eter.
f a clay laminae. feet in diam
indurations o the line of ften 4 or 5 fe arry
long ° nd are o low the Qu
into sheets a exteriorly, ar 104 feet be dstone
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below ted be low this,
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Clay, Iense, frinble errug S, { a bundance of

Vv, e able, 1 rruginotts, cont i

! . , aining n a {
fossils, Protocardia sp., elc

Clay',ml.:llu:lslll)mggray sh;lly, containing thm]uexsofsmdstrme ° 2
H rous clay ir 3 creti nare

e y ironstone concretions and marcasite

Pack sand, yellowi i : 6

and, ] sh white, containing : i
Ol broan e aining marcasite 0 8
Pack sand, soft white . p )
Clay, bluish gray ... 0 :
:l:lck sand, yellowish white 0 ;
Shale, bluish gray, numer i i ° 2
o y, erous small iron concretions in uppe

................................ 11 10
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A fairly good exposure of the 1
_ 2 . wpper part of the W ¥
on the west bank of the Washita River, on the road dlfémegscteu(l);

;o .
Woodville. At this place the following scetion was measured

UPPEK PART OF THE WEN
WASHITA RIVER, PRLOW ]

Y AS EXPOSED ON THE T NI<
JUST BELOW THE ST LOUI: AP ) EAS‘I ‘BA‘\]\
BRIDGE, WEST OF \\'OSD‘%IEQII; VRANCISCO RAILROAD

Section of the Weno clag
o B > | lay on the west bank of the Washi
River, due cust of Woodrille, Marshall County, 07«=lahonttb¢i’“ta

Pa.wpaw clay i
v member an 3 i
. ] and the B nnington limestone occur

OF THE

on the

PLATE XI

WENO CLAY MEMBER 11

Weno clay member:

“Quarry” limesione:

Limestone, sandy bluish gray, weathers a Dbrownish yellow,
with a coating of reddish to purple iron oxide on the
upper surface; contains Ostrea quadruplicata in consid-
erabhle ADUNAANICE ....cocoocoeessrrsrenresracmeenss o nssn i o s 3 0
Clay, bluish to brownish yellow, containing numerous iron
concretions in lower part and thin beds of soft yellow
sandstone, averaging about 2 inches in thickness ........ 57 0
Alluvial material _

60 0

A complete section of the Weno as well as the other members of
the Bokechito formation, oceurs on the bluff on the south side of
Red River, along sec. 26, T. 8 8., R. 5 E., near Bounds Ferry. At
this point the Weno has a total thickness of 90 feet. The slope is
covered with loose material and soil so that it is impossible to
measure a detailed section, but the indurated layers and contacts
batween the various members can be clearly located. The Fort
Worth limestone outerops at the foot of the bluff and-the Ben-
nington limestone caps the bluff. This section is on the- south
limb of the Preston anticline.

A complete seetion of the Weno is exposed on the north limb
of the Preston anticline in the SWYi sec. 27, T.6 S, R. 6 E, 3.
miles east of Kingston. At this location there is a small rounded
knob capped by the ‘“‘Quarry” limestone and in the creek to the
north the Fort Worth limestone outerops, so that a complete sec-
tion of the Denton and Weno may be obtained at this place. The
total thickness of the Weno as measured at the above. location
is 135 feet. Due to the gentle slope it was imapossible to measure
a detailed seetion, but along the publie road, just east of the kmob,
fairly good ecxposures of the upper part of the Weno were ob-
served. A considerable thickness of soft yellow sand oceurs in.
the upper part of the Weno, so that at this place it resembles the
overlying Pawpaw more closely than typieal ‘Weno.. However,
the ““Quarry’’ limestone above definitely places the beds in the
Weno. This increase in thickness from 90 feet on the south side
of the Preston anticline to 135 feet on the north, is apparently due
to the increase in the thickness of the sandy layers, which here are
several feet in thickness, while the typieal Weno contains sandy
layers averaging only about 2 inches in thickness.

There is a slight variation in the thickness of ‘other members
of the Bokehito formation, but none that compare to the variations
of the Weno. The fact that this difference in thickness is noted
on opposite sides of the Preston anticlinal uplift, and also that the
Weno contains more sand on the north side, seems significant. The
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Pr'cstop antic]?ne, as will be noted on Plate XXIV, is the surface
1~e_tlect10n,' or 1.s'superimp0se('l over the Criner Hills;. The Criner
1lills consist of intenscly folded and faulted Palcoxoie rocks which
no doubt foru;ed hills of considerable prominence which for a time
were islands in the Comanchean sea but were finally covered b
Comauc.hcan sediments. The Bokehito formation is composed oyf
the sediments deposited while the sea was retreating hence this
ridge of bu.rled islands, if they existed, may have in:t"lueneed the
currents or in some way the deposition of material, so that a greater
t!lickness accumulated on the landward side than the seaward
side.

1 : . . N .
’Ih(} \Veno. is _easﬂy recognized by the larger amount of iron
0011c£et10115 whieh it contains.  The top of the Weno is mapped on
R 5
the “Quarry” limestone. "The “Quarry” limeslone is so named be-

causc it is commonly quarried for use as local huilding stone. The

name limestone is somewhat of i . X i “ X
e 1y Sowncyvhal of ;1 misnomer, _f01 ‘thc typical ’ Quar-

7 is y sandstone than a limestone. Detailed de-
seriptions  of the “Quarry” "have been given under various see-
tions. It maintains its thickness throughout the area, although some
confusion results in the area north of Kingston, as tl’lere are several
indurated layers in the lower part of the IPawpaw which resemble
.thc “Quarry”’. Onc of the methods used to determine the “‘Quarry”’
is the presence of ferruginous masses of very fossiliferous material
?‘onmstmg chiefly of Twrritelle sp., and Profocardia sp. casts.
These bed.s are usually lentieular, but are in such abundance that
scattered fragments can usuaily be found on any slope of the upper
Weno. 1t is notable that these ferruginous beds containing Tur-
ritella in abundance occur some 20 fo 30 feet helow the “(fum'ry”
limestone. Beds of a similar nature occur in the overlying Paw-
paw .but carry chiefly a small peleeypod with only an oceassional
Lurritella. A more or less complete list of fossils found in these
beds will he given under Paleontology.

) A rather persistent horizon in the Weno is formed by a sandy
limestone which is rarely more than one foot in thickness. It is
a very hard limestone whieh weathers a yellowish white. It occurs
about 30 to 40 fect below the “Quarry” limestone. It is well ex-
posed alo_ng the head of the small ravine near the public road at
the location of the Weno seetion east of Kingston. -

_ The Weno weathers very easily 'fOl'liling a rolling upland. Tor
this reasou it is very poorly exposed and sections suitable for de-
tailed study are very difficult to find.

m M "
The Weno outerops in Marshall County in two isolated areas
o 9 q aut * ) ] {
one cxtending southeast from Kingston and the other north and
west from Aylesworth. 3oth of these areas oceupy the trough of
synclines which are deseribed later.
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PAWPAW SANDY MEMBER

The Weno clay member is overlain by 50 feet of more or less
irregularly bedded sandy clays and sands extending from - 'the
“Quarry’’ limestone at the basc, to the Bennington limestone at the
top. The Pawpaw here is restricted to those sediments lying be-
tween the two limestones above named. Stephenson® .ineluded
the “Quarry” limestone with the Pawpaw, but in this report Hill’s
original usage, that is, considering the “Quarry” as the top of the
Weno is followed.

Following is Hill’s%3 description of these beds in the Denison

area:

“Pawpaw beds:—These include the, strata between the “Quarry”
and the Main Street limestones. In the Denison section these are
very impure laminated sandy clays and sands, dark blue and bitu-
minous in places, oxidizing surficially into brown ferruginous colors,
very much like the Woodbine (Dakota) formation. They are very
sandy in the upper 5 feet at the crossing of Pawpaw Creek and-the
Texas Central Railway. This aspect is local however. There are. also
small fragments of lignite in the sands and the character of the sedi-
ments seem to be favorable to the preservation of leaf impressions,
but careful search up to date has falled to discover 'these.

“The Pawpaw is the most impure of all the Denison beds, and
was apparently laid down near the shore, being accompanied by
beds of ferruginous sand, which are not elsewhere found in the
Washita, division. The total thickness at Denison is 45 feet.

“At the base of the Pawpaw, just above the “Quarry” limestone,
are lead colored shales with sandy alterations "containing innumer-
able well preserved calcareous shells, which in some places are re-
placed by pseudomorphs of iron ore. One band, just above the
“Quarry” limestone, consists of one foot or more of impure, friable fer-
ruginous material, containing beautifully preserved fossils. These
fossils are especially abundant in the lower 12 feet and consist of
littoral Mollusca of many species.

“In certain clay layers the calcareous shells are preserved with
all their pearly luster. In sandy layers where ferruginous percola-

_ tion has taken place the shell substance is dissolved and they are
preserved as casts and mounds in an arenaceous matrix of limonitic

ironstone.”
Section of the Pawpaw sandy member on west bluff of
- YWashita River due cast of Woodville, Oklahoma.
Bennington limestone—caps bluff.

Pawpaw sandy member:
Ft. in.
Sandstone, soft yellowish to brown, containing numerous veins
of limonite, which weather out and cover the surface. This
sandstone grades downward into a yellowish clay - ... 38 0
Clay, blue to yellow, containing ironstone concretions, similar
to the lower part of Weno member. Thin beds of yellow
sandstone 22 0
Weno clay mernber—for section see page 39. " .

34. Op. cit. p. 142, _
35. Hill, R. T., U. S. Geol. Survey Twenty-first Ann. Rept., pt. 7, Dp. 276, 1901,
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~ The Tawpaw contains several thin lenses ol highly fossiliferous
Terruginous, oxidized, soft sandstones,.which resemble the beds
in the Weno, but the beds in the Pawpayw, while carrying many of
the fossils found in the Weno, do not usually contain T'wrritella,
'\\;'llxle those in the Weno are composed chiefly of this gastropod.
here are several indurated ledges in the Pawpaw which may be
(-on['u_sed with the “Quarry™ limestone. These beds seem to he more
prominent in the northern exposures in Marshall County than
farther south. Messrs. Hopkins, Powers and Rohinson®s, siate that the
“Quarry” Jimestone is not recognizable north of  the latitude of
Kingston, but it is represented by several beds resembling it. The
\\"l'itel' has mapped a bed, which is typieally exposed on top of the
]ull. at the north cdge of Cumberland, occupying the stratigraphie
position of the “Quarry”, as the Weno-Pawpaw contact. This bed
is well developed and is typical of the “Quarry” as seen farther south.

"1‘110 Pawpaw weathers forming a very sandy. ferruginous soil,
1'rhe iron ecncretions and segregations often covering the surface.
I'requently small hills are eapped by a mass of limonite whieh has
aecumulated by the weathering of the Pawpaw. The Pawpaw.pro-
duces a topography very similar to the Woodbine, and may be
con.fuscd with it It is usually eovered by a erowth of timber
whicll stands out in marked eontrast to the praivie upland of the
other members of the Washita group.

~_The Pawpaw, like the Weno, outerops in two isolated areas
n I\l‘zu'shall County, one near Cumberland and the other southeast
of Kingston.

BENNINGTON LIMESTONE

X The Bennington limestoue, named by Taff$” from the town of
ennington in Choetaw  County, Olklahoma, consists of from 10 to 20
feet of heavy Dbedded, brown, hard, semi-crystalline limestone with
s_ul)or(linate interhbedded layers of calecareous marl. As a rule, the
limestone is more massive near the base, but hecomes thiynner
bedded toward the {op with a corresponding increase in the anount
and thickness of the marly heds. The Bennington is characterized
l)y.’r]'w presence ol a peeuliar ram’s horn shaped fossil, Exogyra
ariebing. Roemer, which oceurs partienlarly in the upper part; the
only brachiopod of  common oeceurrence in the Comanchean
IKingena wacoensis Roemer oceurs in the lower part, ,

Hill¥8 gives the following section of the Bennington (called

,M(lll‘l Street in Texas) on Rock Creeck in the northwestern portion
of Grayson County, Texas.
2!_? al(tt-or'(:ing to Stephenson, L. W., U. 8. Geol. Survey I'rof., Paper 120 p. 142, 1918
I, D, CHL. ’ ' : ’
38. 0N, R. T, U. 8. Geol. Survey Twenty-first Ann. Rept., pt. 7, p. 281, 1901.
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Section of Bennington limestone on Rock Creek, Northwestern
Grayson County, Texas. s

Grayson marl: Feet
Marl light yellow, with bands of limestone and great numbers of
Gryphea mucronata, the upper portion goncealed.......coeveemeeinane 15
Main Street limestone: N
Limectone beginning at the base with compact yellow shell,
and grading upward into friable marl. Kingena wacoensis
occurs in the lower portion, while Exogyra arietina ranges

throughout ' ........... " .18
Limestone, arenaceous shell, with Ostrea quadruplicata and
0. subovata at the base, and Exogyra arietina and Kingena
wacoensis succeeding . : 5
Pawpaw formation —_—
38

Following is Hill’s3 deseription of the Main Street limestone in

the Denison area:

Majn Street limestone: In the Ited River section the Main Street
limestone constitutes a very conspicuous formation, not only on ac-
count of the hardness of the strata, bul because of its effect as a.
topographic factor. It consists of a coarsely crystalline, Dbedded, brec-
ciated, white limestone, which, on oxidation, turns a deep Yyellow,
showing much more ferruginous coloring than any of the other.
limestones of the Comanche series. It occurs in strata.of various
thicknesses. Usually there are more massive beds at the base and
thinner strata at the top, with occasional sandy marl layers. The
formation nowhere aggregates more than 25 feet. . Taff notes a thick-
ners of 23 feet at Rock Creek, Grayson County. At Denison 15 feet

have been noted.

The Bennington limestone is well exposed in Marshall County
in the area north of Woodville, along the public road between
sces. 7 and 8,17 and 18; and 19 and 20, T. 7 S, R. 7 E. In-the Cum-
berland area there ave only two small outliers, capping the tops
of the hills in the W14 of sec. 6; T. 5 8., R. 6 L.

The Bennington limestone outcrops in a narrow band, lying
directly above the Pawpaw sandy member. Its outerop, due to the
fact that it lies between two sand formations, the Pawpaw below
and the Woodbine above, is frequently covered by debris from the
Woodbine, and the Bennington is then only exposed where erosion
has removed this material.

GRAYSON MARL

The Grayson marl is the uppermost formation of the Coman-
chean in this region. The type exposure of the Grayson is in an
abandoned cut of a old unused railroad grade in the southeast
portion of Denison, Grayson County, Texas, discovered by ‘Prof.
Cragin®®, who first named the formation. The Grayson marl con-

39. Idem, p. 280.
40. Cragin, F. W., Colorado College Studies, Colorado Springs, Colorado, p. 43, 18%4.
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CORRELATION TABLE SHOWING THE RELATION OF THE SUBDIVISIONS OF THE
COMANCHEAN IN MARSHALL COUNTY TO THOSE IN OTHER PARTS OF
OKLAHOMA AND TEXAS.
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sists of light colored fossiliferous clays or marls with many small
lumps of lime and limestone nodules, having a total thickness of
approximately 25 feet in Marshall County.

The lower contact of the Grayson, or its contact with the Ben-
nington limestone, is rather difficult to determine, as it is more
or less a gradation from the typical limestone into the marl. The
upper contact of the Grayson is usually covered by ferruginous
sandstone and other debris from the overlying Woodbine sand.
In fact in many places the marl is entirely concealed by this debris
from the Woodbine sand so that it outerops only in a few discon-
nected places.

The lower part of the Grayson contains an abundance of Fz-
ogyra arietina. Two other fossils, which are characteristic of the
Grayson are also found very abundantly, they are: Gryphea wmuceron-
ata and Twrrilites brazoensts.

The Grayson marl is well exposed in the area north of Wood-
ville, at the same locations as given for the Bennington limestone.
The Grayson marl outerops as a narrow bench or gentle slope lying
directly above the Bennington limestone and is usually capped by
the Woodbine sand. The Grayson marl is limited to this one lo-
cality in Marshall County.

CRETACEOUS ROCKS
GULF SERIES
WOODBINE SAND

The Woodbine sand, named by Hill#* from the town of Wood-
bine in eastern Cooke County, Texas, is the basal member of the
Gulf series of the Cretaceous in this region. The Woodbine sand
immediately overlies the Grayson marl and is apparently uncon-
formable on it. In this connection Stephenson®? says:

“The nature of the contact separating the Gulf series from the
underlying Comanche series has not been satisfactorily determined
in northeastern Texas. Probably it is that of an unconformity, the
hasal member of the upper series, the Woodbine sand, having been
deposited in shallow waters of the transgressing sea, in the deeper
waters of which the succeeding truly marine sediments of the series
were laid down.”

ITill’s%3 deseription of the Woodbine sand is as follows:.

“The rocks of the Woodbine formation are largely made up of
‘ferruginous, argillaceous cands, characterized by intense brownish.
discoloration in places, which are accompanied by bituminous lami-
nated clays. These sands like those of the Trinity division (Western
Cross Timbers), are consolidated in places, but differ from them by
containing a greater proportion of iron and other mineral salts,

41. Op. cit. p. 294,
42. Op. cit, p, 144.
43. Idem. p. 294-295.
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which materially influence the character of the waters derived fr

them. The sands, which in unoxidized substructure are usuall whq;:n
an(l. friable, contain particles of iron occurring as gla.uc‘onisz:e alg
pynt_e. These minerals oxidize toward the superfacies, and th:ir
solutlo_ns consolidate the more porous beds into dark-’brown eili-
ceous iron ore, occurring in immense quantities in certain localiiz}es
Oth_er beds of sand break down into deep, loose soll. These su pori-:
a vigorous -timber growth and are especially adapted to fruitpcul-
ture, The clays are usually sandy and sometimes bituminous
:11thqugh in some places, as near Denton, of sufficie:nt purity fo,
making stoneware. They occur either as extensive Dbeds or '1:
laminac and thin strata interbedded in the sands, ‘ ’

) The presence of fossil vegetation, such as leaf impressions and
ll_gnite, dlstinguishes the beds of this division from the other iorr(n't—
(t)llf;l::lx“(’Jf the Upper Cretaccous and attest its shallow water littm:al

S,

__ The Woodbine sand is cross bedded to a large extent, so that
it is extremely diffieult to determine the thickness fmm, surl."a;e
exposures. Stephenson states that it is not less than 300 to 400
.fe.etr thick in G ayson County, Texas, and may reach a thickness
of 500 feet.  In Marshall County only the basal portion of tl;e
\Voodbgne sand is present in one isolated outlier located north of
\qudvllle, Iying in the trough of the Kingston synecline. It is
estimated leat the Tower 50 feet of the formation is present (;appin

the tops of the hills, the remainder having been removed by erosim;g.

_ The Woodbine weathers into a loose, sandy soil, mostly eovered
with a den'se growth of post oak and black jack timber. ~ It forms
a 1'at11e1: hilly topography, the tops of the hills being covered by '1
mass of ferruginous material, which is so charuclzeristic of th(e
!)asul portion 0:£ the Woodbine. These segregations and veins of
iron ore concentrate on the hill to » ple :
nmoval of the soft friable sund. ps and other places due to the re-

’ 'l‘J}e Woodbine .sand has been correlated with at least a por-
tll()nl of 1:'1101Dutkolin 'iorrgutlon ol the Rocky Mountain region. It is
he equivalent of the Silo sand, used by Taff, altl ' o
‘Woodbine has now replaced Silo. ) ) although the term

PLEISTOCENE DEPOSITS

Red River has cut a broad dee ¢ X

s a p valley along the souther
howndary of Mm-s}mll County. In this cutting procé’ss it develollt));lci
a number of alluvial terrace plains of which Stephenson® says:

“The belt of alluvial terrace plains bo i i
plains at several levels: P bordering Red River includes
(1) The present flood plain of IR i )
. . ) « : ed River narrows alon
palrt of the river bordering Grayson County, Texas, but brga.cil:gﬁg
fmt to 3 or 4 lnllf‘S in places along the northern box'"der of Fannin
and Lan‘mr c-('Juntles, Texas, and Bryan Counly, Oklahoma (2) A
well defined river terrace 45 to 75 feet above low water Ieve.l of Red

N S

PLEISTOCENE DEPOSITS . A9

River is moderately extensive in places along the river valley; .the
village of Preston, in Preston Bend, in the northern part of Grayson
County, is situated in an exceedingly flat portion of this plain, 4 or 5
square miles in extent, and Woodville, about 2% miles north ot Preston
in Marshall County, Oklahoma, stands on a somewhat larger portion
of the plain. (3) A terrace plain 140 to 160 feet above water level
is represented here and there in that part of the valley above the
mouth of the Washita River but occupies extencive areas in the
valley below that river; in the southwestern portion of Bryan County,
Oklahoma, the alluvial deposits of this terrace form a flat sandy
plain 8 miles or more in width from north to south, and large areas
of the plain occur in the northern parts of Fannin and Lamar
counties, Texas. (4) Remnants of surficial deposits were obcerved at
still higher altitudes at several places In the area and may represent
one or more additional terraces. The alluvial deposits on these-
terrace plains effectually obscure the Cretaceous formations over
mardy square miles in the Red River Valley, rendering it difficult to’
determine the areal extent and structure of the formations.” -

The terraces described above by Stephenson are plainly visible
at Woodville and also at Willis,  The alluvial deposits of the river
consist chiefly of sand, although in a few localities mud and clay
are deposited. It is practically impossible to distinguish between
the alluvial material along the river and the weathered Trinity
sand, as both consist chiefly of more or less loose sand. ©

In regard to the alluvial deposits along ‘Washita Rifer, the
following is quoted from the Tishomingo folios: L

“Terrace Sand and Gravel: Along the valley of the Washita -
River are deposits of gravel and sand resting in nearly “horizontal
positions at an average elevation of about 100 feet above the river
bottom plain. These deposits were found in thinly scattered rem- -
anents or mantles of considerable thickness and occur on both sides’
of the valley. The highest levels reached by these deposits are
farthest from the river. The materials of these deposits are quartz,
quartzite, jJasper and other hard siliceous gravels, besides sand and
silt, and they are found upon the eroded curfaces of both the Paleo-
zoic and Cretaceous rocks. These rocks usually occur at the base of
the surficial deposits and are succceded by sands of finer.texture,
which are succeeded in turn by fine sands and silts. The coarser
gravels are not found at all places at the base of these deposits, how-
ever. The finer sediments cannot be distinguished from the weathered
surface sands of the Trinity formation, both being a fine, :yellow
quartz sand. Where thece surficial deposits come in contact with the
Trinity sand it is not possible to accurately draw the division: line.
Abundant gravels occur as a thin mantle spreid over the surface in
the vicinity of Tishomingo. These gravels are also found upon
high land west of Earl and at many other places where the Trinity
formation approaches the immediate valley of Washita River,  The
north and south limits of the areas occurring. between Linn and
Emet are separated by about 6 miles, the deposits extending gradu-
ally downward toward the river valley. R P

“In view of the fact that these deposlté occur along thé‘ Bdrders
of the river valley, and are related to a certain degree to the more
recent deposits of the same river, it is considered that they.represent

45, Taft, 3. A., op. cit. p. 8.
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deposits of this river when it flowed at elevations of 100 feet and
less ahove its present plane at some time probably early in the
Pleistocene. In the Coalgate quadrangle surficial deposits of prac-
tically the sume kind occur as remnants in a wide, shallow and ele-
vated channel contiguous to the valley of the Canadian River.

“River Sand:—\Wachita, River in its course across the Tishomingo
quadrangle has a grade approximately 2 feet per mile and at no place
observed does it cut bed rock, except laterally, where in a few places
its meanders approach the outer limit of its sand and silt deposits.
In the past its load of sand and silt has been more than it could carry
and conditions have not changed materially up to the present time.
The excess of sand and silt brought down and deposited along its
course has caused the river to meander from side to side until it

PRESTON ANTICLINE b1

present in the underlying Paleozoics. It is also l'iltgly that the
smaller folds, such as the Madill and Oakland anticlines and the
synclines separating these folds, have oceurred alqng ‘lines of
previous folding in the Paleozoic rocks, since all of these folds
are parallel to one another and the lines of folding can be traced
in the old rocks where they are exposed to the northiest.

The structure of Marshall County has heen mapped in a very
satisfactory manner by Messrs. Hopkins, Powers, and Robinson*
and published by the United States Geologieal Survey. The por-
tion of their report that applies to Marshall is given, herewith in
full: :

has built up of these surficial deposits a graded plain in places 4 miles
in width. There are some indistinct or limited terraces near the
outer horder of these deposits, hut as a rule the sand plain grades
down to the present river flood plain. This flood plain is approximately
20 feet below the general level of the sand plain. In places, how-

ever, the sand at the border of the plain reaches 50 feet above the
river level.

STRUCTURE
GENERAL STATEMENT

The structure of the surface formations in Marshall County is
that of a geutly dipping monocline sloping to the south and south-
cast, toward the Gulf of Mexico. The rate of dip varies from 30
to 80 feet per ile, according to Stephenson.  This general dip is
interrupted in Mirshall County hy a large anticlinal fold, the Pres-
ton anticline, and in addition to this major struetural feature a num-
her of smaller folds, sueh as the Madill and Oakland anticlines with
intervening syinelines, all of which will be deseribed in some de-
tail.

The Comanchean roeks are underlain by Paleozoie rocks which
come to the surface in the Arbuckle Mountains, and also in one

small exposure in the bed of Turkey Creek in the northern part
ol Marshall County.

There is no marked structural unconformity between the var-
ious subdivisions of the Comanchean in this area; for this reason
a fold in the heds at the surface is substantially duplicated in all
the underlying Comanchean formations, although it may not be
present in the underlying Paleozoies. The force which caused-the
Tolds in the Comanehean rocks no doubt also folded the underlying
Paleoroics, although this movement may have followed a mnew
line of folding. It scems miore reasonable to assume that it occur-
red along a line of previous folding where a zone of weakness had
alveady been formed. For this reason it is not only impossible to
forecast what formations underlie the Comanchean, but also im-
possible to forecast the structure of these underlying formations.
It seemns reasonably safe, however, to assume that the major strue-
tural features of the Comanchean, as the Preston anticline, are

“The structure of the surface formations in this area is outlined
on Plate XXIII, by structural contours, or lines connecting points
of equal elevation on a particular bed. In the Madill-Preston
area the contours represent the top of the Goodland llmestone and
show its elevation above sea level. The elevations were deter-
mined with aneroid barometers, and readings, taken ln_ duplicate,
were carefully adjusted by comparison with a barograph. Most of
the elevations are believed to be correct within 10 feet.

PRESTON ANTICLINE

“The Presten anticline, «s outlined Ly the contours on Plate XXIIL
is a large plunging arch that extends southeastward from
a point near the northwest corner of T. 7 S, R. § E., 1?asslng south
of Bonham through IEctor and dying out in the vicinity of Gober.
It represents a maximum upthrust of 700 to 890 feet. It is bor-
dered on the north by a broad, shallow syncline, which extends
from the vicinity of Platter northwestward just north o( Kings-
ton to a point 3 miles west-southwest of Oakland. On the south it
is bordered by the even broader and shallower Shel.'man syncline.
The highest part of the axis of the Preston anticline, shown on
Fig. 6, extends from the southeast corner of that. tqwnshlp,
to a point 5 miles north-northeast of Pottsboro. F:rom t?ns point
it plunges to the southeast. The crest of the anticline is repre-
sented by the closed 800 foot contour near Shay and Enos, where
a number of gas wells have been drilled. It is probable that the
fold is higher than is Indicated by the 800 foot contour, but as the
Goodland limestone is absent within the area inclosed by the
contour, it is not possible to determine the highest point of the
fold. As outlined, however, this anticline has a reversal of dip to
the northwest amounting to at least 60 feet. Th.e mapping of the
crest of the anticline in the vicinity of Red Rlver.mayvbe only
approximately correct, because of the absence of significant ex-
posures there.

The dips range in general from 60 to 140 feet to the mile on: the
flanks of the fold and are somewhat steeper on the . southwest
than on the northeast flank. In a narrow belt 2 miles northeast
of Pottsboro, however, the dip amounts to 400 feet or more to the
mile. These steep dips are on the south and we‘st sides of a nose
that leads off to the south from the main anticlinal axis.

46. Op. clt.
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OAKLAND ANTICLINE

“The Oakland anticline, a long plunging anticline or anticlinal
nose in Marshall County, Oklahoma, extends from the southeast
corner of sec. 13, T. 5 S, R. 4 E., southeastward through Oakland
and the southwest part of Madill to the northeast corner of sec.
3, T. 6. S, R. 5 &, where it plunges to the southeast and disap-
pears. The trend of this anticline is parallel to that of the Preston
and Madill anticlines and also that of the folds in the underlying
Paleozoic rocks. The crest of the Oakland anticline is in Glasses
Creek Valley. This valley is rimmed on both sides by the Good-
land limestone, which forms the sides of the eroded arch.

“There are no significant expocures along the crest of the anti-
cline, so that the mapping of the crest may be only approximately
correct. As shown, it passes from a point near the center of NE1,
sec. 3, T. 6 S, R. 5 12, past the northwest corners of secs. 34 and
28, T. 5 8, R. 5 B, to the northwest corner of sec. 19 of the same
township. Over this distance the axis dips only gently to the
southeast. Northwest of sec. 19 the anticline is not mapped be-
cause of the absence of key Dbeds. There Is probably no reversal
dip, however, in that direction. The dip on the southwest side of
the anticline is fairly steep, ranging from 110 to 130 feet to the
mile, on the northeast side it ranges from 25 to 80 feet to the
mile.

MADILL ANTICLINE

“The Madill anticline, so named from the small oil pool on its
northwest end, extends in a soﬁth(‘asternly direction from sec. 36,
T. 5 S, R 5 K, passing 1 mile northeast of Cliff and 1% miles
south of Aylesworth. TIts extreme southeast end is not outlined on
Plate 23, but the part shown is 12 miles long. The axis of
.this fold ,dips gently to the southeast through its entire length at
a rate of 20 to 40 feet to the mile. The dip on the fianks of the
anticline wmounts to as much as 90 feet to the mile. The trend
of the Madill anticline is parallel to that of the Preston anticline,
from which it is separated by a broad, shallow syncline.

“The DMadill anticline may be a direct continuation of the
Oakland anticline which has been offset by a cross fault in the
. underlying rocks. This hypothesis would account for the abrupt
southeart termination of the Oalkland anticline and also for the
presence of the very small Madill oil pool, as a cross fault would
form an avenue of escape for oil from the .petroliferous Paleozoic
rocks into the Trinity sand, where it is found.”

KINGSTON SYNCLINE

The broad shallow syneline separating the Preston anticline
and the Madill anticline has heen called the Iingston syneline,
from the town of Kingston which is located on the southern edge
of the structure.. The Kingston syncline is represented on the sur-
face by a row of prominent hills which trend in a southeasternly di-
rection extending from Kingston on the north to near Woodville.
These hills represent approximately the trough of the syneline and
are composed of the youngest sediments in the area. The trough
of the syncline protected these rocks from the process of erosion,
so that here we find the remnants of the Comanchean and Cretac-
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cous formations which once covered this area. If is worth while to
note that in this arca the structural low is represented on the sur-
face by a topographic high. This fact seems to apply to all the
region of southern Oklahoma and north Texas covered by rocks
of Comanchean and Cretaceous age. It has been noted in Coolke
County, Texas, and also in Love County, Oklahoma.

CUMBERLAND SYNCLINE

The Cumberland syncline lies to the northeast of the Madill
anticline and is parallel to it. It was named for the town of Cum-
herland which is located in the eastern part of Marshall County.
Cumberland is situated in the trough of this syncline. The Cum-
berland syucline, like the Kingston syncline, is marked by‘a row
of prominent hills which oceupy the trough of the syncline ex-
tending in a northwesternly direction from Aylesworth.

KEY HORIZONS IN MARSHALL COUNTY

In working the structure of a region it is necessary to have
some bed or horizon which extends over the area and which can be
recognized. In the portion of Marshall County covered by the
formations lying above the Trinity sand there are a number of
excellent ‘‘key horizons.” The first of these, and also probably
the one best suited for structural work, is the Goodland lime-
stone. It is a most persistent horizon and is casily recognized.
The next horizon is the oyster shell conglomerate occurring at.the
top of the Kiamichi formation. This horizon is easily recognized
and widely distributed but care must be. used as it very fre-
quently slumps and it is morve or less difficult to be sure that the
hed is in place. There are several horizoms in the lower Duck
Creek formation which may be used as key beds,‘ the most prom-
inent being the ‘‘large ammonite’’ horizon occurring near the top
of the lower Duck Creek limestone. There are no -easily recog-
nized horizons in the Fort Worth limestone, although if the top of
the formation is exposed, the contact of the Fort Worth"with the
overlying Denton elay can be used as a key bed. The thinly la-
minated ‘‘ripple marked’’ sandstone, occurring near the middle of
the Denton clay is well suited for a key horizon. The next bed
which can be used in structural work is the “Quarry” " limestone.
It marks the top of the Weno clay member and can usually be
recognized without difficulty. Occurring near the top of the Com-
anchean is the Bennington limestone, which is well adapted. for use
as a key horizon. Ordinarily elevations are taken on any of these
heds and the data reduced to a common plane for the entire area.
In this county all elevations were reduced to the  top . of  the
Goodland limestone, which is taken as the ‘‘key horizon” for
the mapping of the structure. '
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In that portion of the county covered by the outerop of the
Trinity sand, it has been impossible to do any structural work as
thus far no beds which can be traced or recognized at other locali-
ties have been found. The variable character of the Trinity sand
and also the eross bedding and the rapid change in lithologie char-
acter tend to make structural work very uncertain.

ECONOMIC GEOLOGY
OIL AND GAS

Marshall County has been classed as an oil and gas producing
county for the past 15 years. The production of oil is chiefly from
the area east of Madill known as the Madill pool?’. However, re-
cently production has been secured about one mile north of the
original production by Bilbo et al, and this area is commonly called
the Bilbo pool, although it is no doubt located on the same strue-
tural feature as the Madill pool. The gas production in Marshall
County is concentrated chiefly in the south-central part of the
county near the store of Enos and is called the Enos gas field. A

great deal of oil activity has centered around Marshall County:

during the past five years, due to the presence of the large Preston
anticline, and many of the larger oil companies have drilled deep
tests on various parts of this structure in search of production with-
out suceess. liach of the above mentioned arcas will be discussed in
some detail.

A very good summary of the early development and history of
the Madill oil pool and also of the Iinos gas field is given in Bulle-
tin 736 of the United States Geological Survey?®. This description is
given herewith in full:

“The presence of oil seeps in the region near Madill led to
prospecting "with the drill and finally in March, 1909, to the dis-
covery of a small pool of oil 13 miles east of town. Oil was
discovered by the Mal-Millan Oil Co. on the Arbuckle farm, in
the SW. 14 sec. 25, T. 5 8, R. 5 I, and this pool is sometimes
called the Arbuckle pool. Active drilling was begun immediately
after the discovery, but the pool has not heen extended beyond the
Hmits of the guarter scction although showings of oil were found
in widely scattered parts of the surrounding area. By April 20,
1909, eight wells had been drilled in thig pool, four of which were
productive. ‘T'he largest well in the pool was completed March 22,
1909, and had an cstimated initial daily production of 400 barrels.
During January, 1918, only one well was producing at the rate
of eight barrels a day. One well was drilled through 18 inches of
sand at 420 feet and abandoned dry at 460 feet during that month.
The Kanoky Oil Co. is reported to have completed a five barrel
well at 430 feet in the northwest corner of the SW. Y% SW. %
sec. 26, T. 6 S.,, R. 5 2, in July, 1918.

47. Taff, J. A, and Reed, W, J., The Madill oll pool, Okla.: U. S. Geol. Survey Buil.
381, pp. 504-513, 1910.
48. Op. cit. p. 10.
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“The wells here start near the ‘top of the Goodland limestone
and find the oil sand at a depth of 420 to 460 feet, presumably
neat the base of the Trinity cand. The oil-bearing sand is lenti-
cular and ranges in thickness from 1% to 20 feet. It is considered
of Trinity age because the rocks above it are soft, and no frag-
ments of shale or sandstone that might be of Paleozoic age could
be found in the cuttings. In a report of the Oklahoma Geological
Survey49, however, it is suggested that the oil-bearing sand (which
Oklahoma geologists call the *“Arbuckle sand”) may Dbe of Penn-
sylvanian age. Structurally the oil is found here near the north-
west end of the Madill anticline. (See Plate XXIII). This oil pool . is
on what, if viewed locally, may be considered a terrace,

“The 0il from the Madill pool is of high grade. It has a specific
gravity of 0.7887 (47.6° Baume) at 60° F. and ylelds 60 per cent
of gasoline and kerosene, about T per cent of paraffin, and . little
or no asphajt. It is 13° Baume lighter than the average Mid-
Continent crdde oil.”

At the present time one well in the Madill pool is being pumped
and it produces about eight barrels per day.  This is one of the
first wells drilled in the Madill pool and its initial production was
listed as only 15 barrels per day. The new area, discovered in the
fall of 1925 by Geo. W. Bilbo, is located in the southeast cormer
of sec. 24, T. 5 S, R. 5 1&. This well is reported to have averaged
208 barrels per day during the first fifty days by official pipe
line gauge. An offset to the well drilled also by Bilbo is reported
to be making 20 to 30 barrels per day. Lane and Wasson drilled
an offset to the south in the NE. ¥4 NE. 1} see. 25, T. 5 8., R. 5 E.,
but failed to pieck up the producing horizon of the Bilbo well and
the well was reported dry at a depth of 712 feet. The production
in the Bilbo well is obtained from a sand at a depth of 571 feet,
which is a little more than 100 feet deeper than the producing
horizon in the Madill pool less than one mile to the south. - A num-
ber of wells have been started around the Bilbo producer, includ-
ing one by the Humble Oil and Refining Co. No information is
available regarding the character of the sand in these new wells,
but it is assumed that it is a lenticular sand, similar to the Madill
pool horizon, which would account for the failure of offsets to
secure production. The area is located on the northwest side of the
Madill anticline, somewhat lower down on the structure than the
Madill pool; this would explain the difference in depth of the
wells in the two areas, assuming that the production is obtained
in both cases from lenticular sands in the base of the Trinity sand.

ENOS GAS FIELD
The following summary of the Enos Gas field is quoted from
the United States Geological Survey®® Bulletin above referred. to:

“The Enos gas field is seven miles south of Kingston, Okla.,'near
a store called Enos. Twelve or more wells have been dl"illed here,

49. Petroleum and natural gas in Oklahoma: Oklahoma Geol. Survey Bull.-19, pt. 1,
p. 319, 1917.
50. Hopkins, 0. B., Powers, Sldney and Robinson, H. M., op. cit. pp. 10-12.
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and most of them made at least showings of oil and gas. The gas
is found more abundantly than the oil. IFew of the wells were drilled
to o depth of more than 800 feet. In the SW. Y, NW. 34 cec. 36, T.
T 8., 105 14 a well known as the J. (. Isverett well No. 1 of the
Wascomb Thorne Qil and Gas Co.. was drilled to a reported depth
of 600 feet. It cncountered gas at a depth of 500 feet and has an
estimated volume of 2,000,000 cubic feet of gas a day, hgt snl't water
drowned the gas out. The Signal Mountain Pctroleum (Co.’s 1‘hom.:15
well No. 1, in the SW. ¥ SW. % sec. 36 of the same (()wn.shm,
is gnid to have had a flow of 2,000,000 cubic feet of gas a day, with a
show of oil at o depth of 475 [eet. The le)itl\-C()lclrlalx} well No.,
1. in the southwest corner of the NW. 14 §13. 14 sec. 35, is reported
to have had an original capacily of 5,000,000 cubic Iee.t of gas a day,
from o depth of 493 feet. It is now the only producmg_ well in the
field. A ecalt water sand is found directly below the _011 sand, and
all the wells, with the exception of this one, were (ll‘lll('d‘ too decp
into it. Smith-Coleman well No. 2, sometimes called the Greer well,
was drilled in the SW. 4 NE. 14 SW. 14 sec, 35, T. 7 S, R b B,
to a deplh of 1,625 feet, It is reported to have encountered gas at
520 feet and showings of oil at 800, 1,000, and 1,480 feet. The log
is given below.

the SW. Y4 sec. 35, 1. 7 S., R. 5 I,

Formation TFeet Feet Formatlon Thl]sl?t Feet
Thick- ness Depth
ness Depth bo: white U6 443
Clay, red and blue 10 10 q'"":l’o-l i | 5| 443
Lime 4 Ml ime, hard 2 450
Sand, gray . i 1 Glns sand ... 15| 465
Lime and boulders | 11 30 Gumbo. bl 39| 497
Sund, .\'cllO\I;l |l ’ 43 '7% ol sand ... 4] 501
Soapsione, ue i y U bipges in
Sand and soapstone . 34 119 ("l)sotig::nd' bigge 191 52
Rock, hard sand 5 115 GQumbo ... "l 10l 530
Sand, water ... l{ i;g Gas rock; bailed at 532 fect; i
Lime boulders got dry gas ;| 2 534
s sand 181 1881y 4 beds o, 7] 641
Gumbe ... 16] 31540 04 cand ogl  hHeT
Rock, ha 2l 156\ poek, nard .. 3 570
Shale, blue .. 291 18515y ind; good show 201 590
Lime, shell rock boodl 1890 peg heds ... 4] 594
Shale, blue .. 41 193ilg1 sand 150 609
Giumbo, red 7 200”“““ beds . 6l 615
Shale, red .. 4 204{lon sand 12 62“
Gumbo, blue; cet 10-in. Oll sand; brown shale 36] 663
casing {_; %2; sand, hard, sandrock 42 _A%g
She 1 A Shale, hard, browa . E 715
Eiil'i'nnll“in. 2 12| 224 Ihlw(l-kc, l:ard ........... 2] 717
0t sand 2| 226l'shale, black slate 3 720
Gas l‘;ﬂnd" 4 230 Shnlu: black .. 278 998
()]I sand .. 9 239{Ishale, hard, Db 10| 1,008
(O]} ‘S'md 3 242{i0i! sand, dark . 3 1,011
Shillﬁ.. blue 5 247||Rock, hard sand . 19} 1,034
Rock, hard 7| 254[|suale, hard, sandr 506) 1,536
Ol sand .. 10 %b; Rock, hard sand . ”d_
Sand, wate 10 74! Shale, blue i
Sl::;c, blue 73f  347||LIme :hells 1
Sand. hard 3] 350{)rock, hard . . 2
Tiock, hard 1 351|[sand, fine black; show of 11| 1505
Shale, b ue 29 380 gas 7l 1,595
Cumbo, blue . 31 H1{{3hale, brown 3| 1,598
Rock, shale 101 421||3and, hard, black 2| 1,600
Gumbo . 2 423|ishale, blue, sandy 2{ 1,602
Rock, hurd 23] 1,625

14| 437||3and. black

Messrs. Hopkins, Power
very satisfactory manner.
report:

OlL AND GAS POSSIBILITIES

“The Tobe Greer well, in the SE. 1, NW. Y SW. Y sec. 35 of
the same townchip, was drilled to a depth of 515 feet and is re-
ported to have yielded showings of oil at 220 and 420 feet and a
volume of gas estimated at 1,600,000 cubic feet. In the southwest
corner of SE. ¥4 SW. ¥4 sec. 25 the Roy Milliken well was drilled
to a depth of 760 feet and reported a showing of about 1,000,000
cubic feet of gas and a trace of oil. In the northeast corner of the
NE. % sec. 2, .8 S, R. § E., the Deeren well was drilled to a re-
ported depth of 620 feet. Gas was found below 507 feet with an
estimated volume of 4,000,000 cubic feet. Another well was drilled
by Wascomb Thorne Oil & Gas Co. on the J. A. L. Wolff farm, in
the northwest corner of SE. 14 sec. 1, T. 8 S, R. b E, to a depth of
550 feet. A volume of gas estimated at 4,000,000 cubic feet was found
at 550 feet, but the gas was drowned by water. In the northwest
corner of the SW. ¥ sec. 6, T. 8 S, R. § E. two wells were drilled by
the Whitewright Oil Co. The western well was drilled to a depth
of 620 feet and at 540 feet encountered 18 feet of sand that made

a strong showing of high-grade oil. The other well was abandoned
at a depth of 350 feet.

“A well 350 feet deep drilled in the northeast corner of sec. 27,
T. 7 8, R. 5 5, was reported to have yielded only salt water.
Favorable showings of oil were found in the Waite well, in the
southeast corner of the SW. 14 sec. 23, in the same township, which
had reached a depth of 1,800 feet in January, 1918. In September,
1918, it was reported that a 100 barrel well had been completed in
sec. 23 at a depth of 410 feet. In October of the same year it was
reported that the Kingston Dome Qil Co.'s well No. 3, on the Ano-
tubby farm. also in sec. 23, would make three barrels of oil a day

from a sand at 431 to 432 feet, and later that the hole was lott at
1,800 feet.

“The gas and best oil showing in this pool are found near
the crest of the Preston anticline, (See PI. 23), at its northwest end,
which is its highest part. The gas wells obtain their gas from sandy
lenses in the lower part of the Trinity sand. The largest gas wells
have been drilled in secs. 25, 35, and 36, T. 7 S., R. 5 E. Oil has been
found in sand lenses near the base of the Trinity and also In sandy
beds in black shale of the Caney (?) formation. The .best oil show-
ings have been found in sec. 23, T.7 8, R. 6 E, in the Trinity sand.”
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At the present time no commercial production of either oil

or gas is obtained from the Enos gas field.

OIL AND GAS POSSIBILITIES

In regard to the oil and gas possibilities of Marshall County,

“The Trinity sand underlies the entire area under consideration
and, so far as known, is structurally conformable with all the
overlying Cretaceous formations. This being the case, a fold that
shows in the surface beds in this area must also be present in the
Trinity sand. As oil and gas most commonly occur in anticlines,
the folds here outlined from the study of surface formations present
favorable structural conditions for oil and gas accumulation in the

51. Op. cit. pp. 28-32,

s and Robinson® have summarized it in a
The following is quoted from their
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Trinity sand. Structure is, however, only one of the factors gov-
erning the occurrence of oil; there must be a source of oil, favor-
able sand conditions to permit Its migration, and an impervious cap
to prevent its dissipation.

“Phe high grade of oll now found in the Trinity, the absence of
organic matter in the formation, and the distribution of the oll in
it prove fairly conclusively that oil has migrated into the Trinity
from the underlying Paleozoic formations, either from the Caney
shale or from the Glenn formation, both of which are helieved to
underlie this area. Thus, wherever the Trinity is in contact with
either of these formations an adequate source of oll is probably
available. DBut they are in contact with the Trinity only under ab-
normal structural conditions, where they have been folded or faulted
and deeply eroded before the Trinity was deposited. Such a condition
is not likely to exist in this area except near the crests of major
anticlines like the Treston, Madill, and Oakland folds. Accordingly,
it is unlikely that oil will be found in paying quantities in the Trin-
ity anyswhere in this area except on those folds, a conclusion that
is corroborated in a measure by the drilling that has been done.

“he Trinity has ylelded prominent showings of oil and gas in
in this aren only on these anticlines. Bechuse of the intensity of
the pre-Cretaceous folding and the depth to which these folds were
eroded hefore the disposition of the Trinity, it is rather unlikely
that much ofl will be found in that formatlon, even under favor-
able structural conditions. Over a broad area in Texas the Trinity
constitutes an enormous reservoir of fresh, potable water; in the
area here considered the Trinlty contains a large supply of water,
but the water is more or less salty, doubtless owing to its stagnant

character.

“phe Trinity sand containg many pervious sand beds through
which the oil is free to migrate to Jocalities where conditions favor
its accumulation. In the area of the Preston, Oakland, and Madill
anticlines, hoyever, the Trinity is exposed at the surface and in
places deeply eroded, offering a means of escape of the oll to the
surface. Surface seeps of oil are found on the Bill Easton place,
1% miles south of Rock Bluff on Red River, in the Enos gas pool, and
near Madill. The exposure hear FEnos consists of more than six feet
of typical oil sand, from which dark yellow oil of paraffin base may
be extracted. That the Trinity has sufficiently thick clay beds at
many places to prevent the escape and dissipation of all the oil and
gas it contains, is indlcated by the presence of these substances in
the ¥nos gas pool and the Madill oil pool and in a broader area where
favorable showings have been found. TUnder the existing condi-
tions, however, only small wells may be expected.”

"PALEOZOIC ROCKS

The Palcozoic rocks are cutirely concealed in Marshall County,
except the small exposure which oceurs in Turkey Creek, along
the northern houndary of the county, previously described. In-
formation regarding these rocks is obtained chiefly by study of the
well records which have penctrated them and from a study of their
exposures in the region north and west of Madill where they un-
conformably underlic the Trinity sand. . The generalized section
of the Paleozoie rocks in the Arbuckle Mountain region to the north-

west is given in Figure 3.

PALEOZOIC ROCKS

“None of these formations have been definitely recognized in

well borings in the Madill-Denicon area, as no fossils have been ob-'

tained from them; on the basis of lithologi ilarity

is possible to recognize, with more or lessggerst:?:ta;zn?};ehér;i‘;xeré i(;
Caney formations. The nearest exposure of the Gle’nn is two milns
nortl.least of Durwood, or 11 miles northwest of Madill. Ther it
consists of red 'to pale yellow shales and sandstones 'that st:ike
northwest and dip 20°—60° SW. Similar rocks are found in the Dulsa
Aske\.v well, sec. b, T. 7 8., R. 4 E,, Oklahoma; in the C. V. Westover
well in the northwest corner of Grayson County Texaé' ;md i t}?
Indlan Chief well, In sec. 19, T. 7 . R, 4 B, Ollahoma, It is prob.
able.that the Owens ell, in the syncline between the'Prestonpa (-1
Madill anticlines, encountered the Glenn formation, and- that Mul:l-
fg:}o:’ill.tlnor]gh of Denison and south of the Preston' anticline, passed
Ca.neyg lshalfe. asal part of that formation and entered the underlying

“The Caney shale, characterized by its black c¢
tings and dark gray color in weathered cuttingsl,orv‘irl;sfreigb?l;;-
found in the Mattie Sacra wells, in sec. 17, T. 5 S 'R 5 ErJ Ol;l y
in the Waite well in sec, 23, T. 7 8., R. 6 E,, Oklah.'omz;,' ana in Sl'.
Munson and Campbell wells, in Grayson County, Texas ’ The Wa.lte
well, which encountered below the Trinity more than .1 000 feet 0:
black shale, probably the Caney, is less than 4 miles iron; the Indian
Chief well, which encountered below the Trinity only red and brown
slm.lle and sandstone, probably -belonging to the Glenn formation
to & depth of 2,540 feet. As the Caney is below the Glenn, the Cane ;
must _be more than 1,900 feet lower at the Indian Chief' well tha.y
at thé Waite well, whereas the dip of the Cretaceous: betweerxll
the two places amounts to only about 100 feet. The conclusion seems

- to be justified that along the Madill, - Oakland, and Preston anti-

clines the dark shales, probably the Caney .shale, were folded - or
faulted up and the overlying formations eroded before the Cret-
ace::)us was laid down, and subsequent folding along the old line of
uplift has gently arched the Cretaceous formations. The wide area
over which the black shale is found and the steep dip determined
from well logs and from the exposures in the area to the northwest
suggest that the old rocks may be complexly folded and faulted, so
that there is a repetition of the beds below the gentle arches in’the
Cretaceous. The structure of the underlying rocks may thus be
too complicated to favor commercial accumulation of oil .in them.

“Indications of petroleum in the Caney shal ¥

a seep of. light green oil, which is report};d to emzll‘:;z llars; 2T111):;:e:s
of oil daily, on Oil Creek, northwest of Berwyn, at the outcrop o:
vertical Caney shale and the Sycamore limestone, The oil found in
;hf Caney (?) il.l the Mattie Sacra well is in part 66° and in part
f'zlt Ba.lume_grfthy and is an abnormal oll resulting from 'natural
ifltration or distillation. The oil in the Waite wells is also of high
gravity. No normal oil has been found in the Caney shale. &

“Petroleum is known to occur in th
) r e Glenn formation in the
;&;;itmo;e region, and asphalt has been extensively quarried  in it
@ of the Criner Hills. It has been thought that the oil and gas

52. Op. cit. p. 30.
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In regard to the .0il and ga i
bilities of the Paleozoic rocks, Messrs. Hopkins, i gas Doss-
inson®® are quoted as follows : - Hopldns, Powers and Rob-
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of southern Oklahoma is derived from beds of Glenn age and that
the oil in north Texas is derived from the Cisco formation. More
recently it has been suggested that on account of the steep tilting
of the Glenn formation in the Criner Hills and of the almost hori-
zontal Pennsylvanian sands in the cimilar buried Healdton Hills, the
producing sands at Healdton and elsewhere may be in a formation
that lies unconformahbly ahove the Glenn, which is cut off by pro-
gressive overlap around the Arbuckle Mountaing and Criner Hills.
Such a formation as the one here sugpgested may or may not
underlie the Cretaceous beds in the Madill-Denison area.

“What underlies the black shale tentatively referred to the
Caney formation is in doubt. The Pennsylvanian rests on Ordovi-
cian beds in the Healdton, Loco, and Petrolia fields, whereas farther
south, hetween TFort Worth and Wentherford, the Pennsylvanian
overlies pre-Cambrian rocks. Jn the I’etrolia IField and near St. Jo,
in Montague County, Texas, the Ordovician is underlain hy pre-
Canbrian rocks. It is possible that in the Madill-Denison area the
Pennsylvanian will he found to rest on the pre-Cambrian.

“The carbon ratios of the TPennsylvanian coals of north
Texas indicate, according to Iuller, the absence of commercial ac-
cumulations of oil in the Pennsylvanian and underlying rocks of this
area. No determinations of the carbon ratios are available for the
Madill-Denison areia, hut the incrense of the carbon ratio to the east
probably justifies this conclusion, which is also suggested by the
light gravity of the oil found here.

“Oil in commercial quantities is not expected in the Caney shale,
which is Dhelieved to underlie the Trinity along the high parts of
the anticlines in this aren, because of the abcence of suitable res-
ervoirs, lhe highly folded character of the rocks, and the intense
metamorphism which they have undergone as inferred from the
carbon ratios of the Pennsylvanian coals in the area to the west.
The Glenn formation, which probably occurs below the Caney on
the anticlines in this area, does not seem to offer any more favor-
able source of oil, becaure of its structural position and the prob-
ability that it has been strongly metamorphosed. Attempts to drill
(eeper than the Caney involve great hazards because of the unknown

. but prohably complex structure of the IPPaleozoic rocks, bhecause of

the succession of heds helow the Caney is not known, and hecause of
the high degree of metamorphism which the rocks have probably
undergone.”

Log of Texas Drilling Syndicate Co.’s well on Chaff Farm,

SE.NW. NW.,, Sec. 27, T. 5 8., R 4 E., Marshall County

Formation Top Bottom
CHAY et enerec e ree e e s a e sre s e ava e raeanean 0 7
Lime T 14
Sand ... 14 50
Yidme and gumbo ho 59
Sand . 59 105

ale 105 120
Sand and shale 120 180
Hard sand 180 195
Ilard shale and sand ... 1983 272
Shale 272 282
Sand 282 354
Lime e e 354 360
Sand 360 390
Shale 390 4140

Lime 440 445

PALEOZOIC ROCKS

Formatfon
Shale

Gumbo

Red beds

Shale

Sand

Shale

Lime and sand

Shale

Lime
Shale

Lime

Red sticky shale

Shale

Lime

Shale :

Sandy lime cased
Shale

Lime

Shale

Broken lime and shale .........oeoeneneen.

Sandy Jime

Broken llme an® shale ...

Shale

Llme

Shale

Gumbo
Sandy shale

Guinbo

Shale

Sand and Loe

Hard sand

Gunibo

Sand

Shale and boe

Shale

Lime

Shale ard boe

Shale

Sandy lime

Hard sand

Sandy llme

Shale

Sandy shale

Water sand

Gumbo

Lime and sand

Gumbo and shale

Gumbo

Shale

Broken lime

Gumbo

Gumbo and shale

Sand and lime

Shale, sand and bLoe

Sand, shale and lime ....eeernerrcsnennnn.

Shale and sand

Shale and sand

Shale

Hard shale and sand ..o

Shale

Lime

Lime

Shale

Lime
Shale

Gumbo

Shale

Clay

Broken lime shale and sand ...

Shale

Sandy lime

Shale

Sand

Broken sand and shale .....oeerireneens

“Top
445
485
505
538
558
564
640
643
665
672
720
723
50
817
819
890
892
908
912
930
950
953

Bottom
485
505
538
538
564
640
643
665
672
720
723
750
817
819
890
892
908
912

61
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Sticky  shi 5 , ’
Shale shale E’ﬁ'zﬂz, ﬁ"ﬁ(} b:nn(l and shale 3,480 3.492
:\'h:\lc and sand 2,544 2,566 Shale 3,492 3,505
froken lime ... 2,566 2,070 F . .
B i Zoi2 Log of Humble 0il & Refining Co.’s well on the Bowman lease,
ard shale and e 44 o I E §
Sandy  shale 2621 SE. NI.. 8W. Sece. 22, T. 6 8., . 4 Il., Marshall County
Sand and shale 2.633
Broken lime 2,640 Formation Top Boitom
Shale 2.650 Sand 0 30
Broken 1lme 2,655 Blue shale 30 40
Hard shale 2.675 Sand 40 66
é‘lmf 2,676 Elu% shale Gg 92
Sand 2,680 San 9 10
Sand shale and boe 2.704 Blue shale - 104 120
lql‘nr(% s:md 2,716 é,lm(;a 11520 ]1?2
Sand lime 2,732 an 2 a5
Hard shale and Sand ..o 2,742 2.750 }:ll(;elsl;nle lgg 158
iumbo 2,750 2.775 cd bec 15 161
Broken shale and Sand ..., 2,715 2,791 Blue shale 161 173
Brown shale 2,791 2.818 Sand 173 181
llnrdb sandy shale 2,818 2,828 fllue shale ;gé gg%
Gumbo 2,828 2.837 nme
Shale 2.837 2.845 Blue shale .. 207 244
Shale and sand 2,845 2,834 Sand 244 248
Sandy lime 2,854 2.863 Lime 248 252
Gyp and sandy Shale ...nicvcncvnverensrisinns 2,863 2.875 Blue chale 252 262
Hard sand 2,875 2878 Sandy lhme 262 29T
Iard sand shale 2,878 2,888 lsilu?l shlrglc %72 ggg
Hard sand andy lime .
Sandy Hme Blue shale : 333 565
Brown shale and sand Lime 465 505
Blue shale and sand . ISlill"dy Ishﬂle 233 ggo
Shale me she 37
Hard sand (cased) Sand lime . 637 670
Hard sand Lime shell 670 679
Shale Blue shale 679 695
Gumbo and gyp Gravel 695 697
Shale Blue shale 697 175
Gumbo Red beds 775 781
Sticky * shale Sandy llme 781 797
Shale and slate Blue shale 797 800
Hard 1lme Brown shale 800 1,083
Hard sandy 1me .. 3008 Gray shale 1,083 1,135
Hard lime Blue shale 1,135 1,150
Shale Hard sandy shale 1,150 1,196
Sandy lime Black shale 1,196 1,203
Hard shalo Gray shale. 1,203 1,340
Hard sand Blue shale 1,340 1,460
Shale Gray rand 1,460 1,470
Hard sand cascd Blue shale 1,470 1,560
Shale and hard sand ... White shale—shells 1,560 1,600
Shale Hard sandy shale 1,600 1,669
Sandy shale  veercecernniresicne e Gray shale 1,660 1,675
Stleky  shale Sandy shale 1,675 1,720
Hard sandy shale Sand 1,720 1,751
Hard brown shale Lime 1,751 1,759
Sandy shale Blue shale 1,759 1,850
Sandy shale and lime Sand 1,350 1,8.8’)5
Sandy lime (cased) ... Blue shale 1,855 1,980
Hard sand (cased) Sand (sce top) 1,980 1,985
Shale Brown shale 1,985 2,015
Broken 1Mo .iireeininionns Red rock 2,015 2,030

Sandy lime
Sand, shale and lime
Lime and gyp
Sand, shale and lhne
Shale

Log of Mugnolia Petrolewm Co.’s well on the Bruce May lease,
NBE. NE. NI5., Sec. 12, T. 8 8., R. 5 I., Marshall County

; Formation Top Bottom
;“I':}:]ce and shale and sand ... Quick sand 123 128
iy Red rock 13
Shale sand and lime Blue gumbo 130 205
Ih‘nee zsl'ind gy{) Gray sand 205 320
/ BY1 Blue gumbo 320 444

Brown shale
Shale and gyp
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Formation Top Bottom . Formation 0’1:91! ?gg&"“
W, dime bd. 444 165 Slate-shells : ;gsrg 7890
White wmud 465 475 . Hard sand .2., : ‘%,280
Soft samd 475 500 Black shale ,80 -,402
Blue mud .. 500 535 White slate 3,280 3'408
Hd. sand-gas 535 580 \White Iime 3,402 2'680
Blue mud 580 600 Black shale . 3,408 3’690
Red tock ... 600 563 Black lhne 3,680 ,810'
Blue mud 665 675 Black slate ... 3,690 3’816
Hd. lMme ... G675 380 Brown lhme 3,810 3, :
Brn. slate 680 690 Black slate 3,816 i,égz
Soft llme 690 700 White sand 4,194 et
Soft sand-gas 700 740 Black sand 4,232 Bt
Black slate 740 760 Black shale 4,240 4'265
Lime-sand ... yi'_! 2170 Brown lime 4,245 2
Biue thale i 31 . .
Sort sand ... s 1 Log of Moore Bros. well No. 1 on the Creer Lease, NW. SW.

ack slate J B
Gray  Sand e 910 050 SW. Sec. 25} T 5 S., R5 E_) Marshall Connty
Brn. slate 93% i.';ﬂg 5
Hd. sand 1,0 RE] Top ottom
Hd.  lime 1,150 1,220 thl‘l(;rnmtlnn o 95
White slate 1,220 1,310 Wtr. sand ) 26 115
Soft lime - 1,310 l,-llg Blue shale 115 210
Black slate 1,29.; White shale 210 260
d. lime 1,510 ) Wtr. sand 260 275
White slate 1,8'12 White shale 275 320
ML Jme ... 1,84:_; Wir. sand 320 375
Brn, slate 1,895 Blue shale 375 400
Black lime 1 15 ked mud 400 41§
White  slate i 2 Arbuckle sand 418 425
\\hltc lime 2 Red  rock 495 432
Soft slate 2 Arbuckle sand 432 442
Black sand 2 Red rock . 422 45.,
Black lime 2 Yellow mud . 455 470
Wh. soft slate 3 Red rock 470 502

) . . Blue-yellow shale §2§ gg;
Log of Maynoliv I’etroleum Co.’s well on the lyverctt farm, Niv. Black shale 545
N S . '
Np. SW,, See. 36, 1" 7 8., B. 5 K., Marshall County Log of Lane & Wasson Co.’s well No. 1 on the Sacra farm, C.
] y . ]

Formation Tog Boét(;uu Of SK. .ZVE.) Sec. 18, T.5 S., R. 5 E., Mar sharll“(/ou_nty ‘
Quick  SANA o e
White slate 60 85 Formatlion Top Bottom
Ited = rock 85 100 Yellow surface clay 0 34
White mud o SSTTRTURN | |1 145 Rock 34 40
White sand 145 155 White sand and b'drs ... . 10 80
WhHite DU s 155 315 Saud and gravel blue . 80 _100
Sand 320 (showing of oll) .
Mud 446 Sand gray w100 103
Sott sand 446 156 Blue shale and bldrs. 103 177
White mutd e 456 500 Hard sand 177 - 197
Sand .. 500 535 Sand shale B0 DIATS cvmeisenmsiesses cennscesssene 197 220
Red mud 535 600 Lime 220 . 223
Yeltow sand 600 675 Shale 223 243
Black sand ; v G675 765 Lime 24§ 24?
White sand 765 820 Shale and bldrs . U L zln-
BIACK TG i e 820 8340 Shell 315
Black slat 880 900 Sandy shale and bldrs . 317 348
White slate 900 1,000 Sticky shale »348 368
Black shale .. 1,000 1,240 Sandy shale 368 388
Sand 1,240 1,300 Broken 1ime 388 396
Black shale 1,300 1,520 Lime shell 396 41§
Hard sand 1,520 1,360 Arbuckle sand (0il SANA) .ceciirmmirimseinnnnnnens 41§ 425
White lime . 1,560 1,700 Shate und gravel . 425 leré
White sand 1,700 1,720 Sticky shale blue 464 .
White slate 1,720 2,230 Shale black 482 67
White sand 2,230 2,28v Brkn and sml. show oil ... 676 682
White slate 2,280 2,300 Gumbo §82 718
Hard sand 2,300 - 2,320 Shale black . 718 Blg
White siate 2,320 2,380 Shale and bidrs 813 8%6
White lime E 2,310 Shale black 836 9"'6
RBlack slate 2,630 Shale and bidrs. 936 95
Hard sand 2,550 Gumbo 956 995

A.R—3
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Formation
Brkn lime TO'!') Love™
(1st showlng of gas) %9 1,000
Shale Dblack . 000
(small show olt and mas) 1,00 1180
Broken lime 1,18
:‘llmllle and bldrs black .. 1'203 i';gg
Sha FTTRHRRRED 1 ’ h
el 1,266 1,268
Brin  lhne 1508 1558
Shale black et 1500
Brkn lime T 1380
- (1;)'rltes1 of iron) 1360 1,380
Shale and Bo. Black ...
e Bo. Lia k e et i,gBO 1,433
Shale black . §§ th
Broken llme B }39‘; 1'2“:'
Shale  black : - 1,500 1700
She . .
gllla};: and bldrs. {';gg i’zgg
e . 73
Gumbo and bidrs. LT80 1900
Shell—show of oll i'ggo .
Shale and bldrs. black . Us14 1834
Brkn. sand and shale ... 1,85 Yaet
(showlng of oil) /854 1,884
(Sl‘::llﬁ Bo. and shell 1,884 1,980
iumbo . .
Shale and shell e X o0L
Shale and bidrs, Yool B
Bldrs. 2000
Shale. and bldrs. 2211
Broken formation A
Shale black A
Shell—show ol) 3250
Shale and Dldrs. 5328
Water sand S 3e
Gumbo and b!drs. s
Shell s
Shale black o
Sand and shale 2aar
Shell 2050
Gumbo 350
Shale and bldrs. b
Gumbo and bldrs. 2 au1
Gumbo and bldrs., 581
Shale black 2o0
Shale and bldrs. black glgool‘

SUMMARY OF OIL AND GAS DEVELOPMENT

e (13\(1)(1)11?!;1;01][1{)12 ha.? bct?n made to include all of the wells drilled in
, ouly the more important on !
5 b es. The date of
pletion or the date of drilli i : To.
. ng, when known, is gi \

: : . , given. The lo-
f);l]tll(;]ll gf sél wells, where the exact description is known is give?n
ceivo; 3‘1 0-1. Thg data regarding most of these wells have been re

[rom various sources. In many inst i ,
Pragmentany ool rees. any instances this data was
impossible to check i i
P eck, often times not entirely
T.5 8, R. 4 E.
On the M. 8. Swain place, i

: 8. Swe , in the SW. Y 8. 4 5
avill n e BI85, 4 sec. 25, ¢ fa
rilled to a depth of 310 feet reached the top of the GOO(“U.;’](] Llh‘::;;:?gn;vi]l

225 feet, and the top of the T'r i
I gy o 1 he Trinity sand, which yielded fresh potable water

On the H., ¥. Chaff farm, in ti
on t! L I , 1@ center of the NW. NWwW, } 7
and a well was started by the Texas drilling syndicate in J”lé;ly n.23ATsheec'wzell'l
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Ardmore and drilled

was Jater taken ovér by the Hudson and Jones Co. of
No important

to a depth of 3,505 feet. Drilling was stopped in April, 1924.
shows of either oil or gas were reported.
The Van Vleck Oil Co. drilled a dry hole in the SE. % NW 3§ sec.
27. The well was drilled to a depth of 3,500 feet and completed in 1923.
A well was drilled in the SE. % SE. % SW. 1, sec. 7, to a depth of 3,180
The well was abandoned due ‘to the loss of the tools in the hole.

T.5 S, R. 6 E.

feet.

A water well in sec. 10, on the Everett Bucholtz place yielded a strong
showing of oil from a depth of 332 feet, or 257 feet below the base of the
Goodland limestone. The potable water from this well is pumped into a
tank on which a thick scum of oil accumulatés.

The Ardmil Oil and. Gas Co.s Sacra No. 2, in the center of the SE. %
SW. 14 SW. % sec. 17, was drilled to a depth of 2,004 feet. - This well
started near the top of the Goodland limectone and penetrated the Trinity
sand and shales tc¢' a depth of 402 feet. Black shale, probably a part of the
Caney shale, was penetrated at 500 to 1,450 feet and black shale with thin
layers of oil bearing sand at 1,724 to 2,004 feet. Some barrels of oil
having a gravity of 66.2° Baume were obtained near 2,000 feet. The high
grade oil Is comparable to that found in Ordovician beds in the Healdton oil
field and is probably the highest grade oil found in Oklahoma.

In 1919 a well was drilled near No. 2 above described, in the SE. % NW.
1, SW. 14 sec. 17, by the Sacra Driling Co., to a depth of 1,860 feet. The
«aArbuckle” sand was reported at 419 feet, and a showing of high grade oil

at 1,760 feet.

Lane and Wasson Co., Sacra No. 1, center of the SE. % NE. %4 sec. 18,
was completed in 1924 to a depth of 3,004 feet as a dry hole and plugged.
The “Arbuckle” sand was reported at 416 .and 425 feet ag dry. Shows of oil
were reported at 682, 1,884, and 2,250 feet.

A well sometimes called the W, E. Ramsey well, in the southwest corner
of sec. 18, was drilled by the Kinney 0il and Refining Co., to .a.depth of’
about 300 feet. In January, 1918, the well was temporarily abandoned.

A well was drilled during 1915 on the C. N. Love place, in the center of
the SW. 4 ‘sec. 19, to a depth of 898 feet. 0il sand was reported in this’
well at 420 feet and dry sand at 800 feet.

In the southeast corner of sec.- 22, the  Ardmore 0Qil Co. drilled Lillie
Sacra Well No. 1 to a depth of 376 feet and obtained a show of oil and
gas. This well was abandoned.

In the NW. 3% NW. % NW. ¥ sec. 24, on the John Null farm, a well was
drilled by Carpenter, Stiles and Dees to a depth of 963 feet. Drilling was
completed in January, 1925. Oil shows were reported from 765 to 804.feet.
Salt water was reported from 804 and 816 feet.

In sec. 27, in the town of Madill, a number of shallow water wells and
deep tests have been drilled. Two water wells were drilled near the elec~
tric light plant, in the NW. 4 SW. % sec. 27, to a depth of 200 and 20T feet.
These wells furnished the city of Madill with water in 1918 from a depth of
165 to 207 feet. The water is sulphurous but potable. A well 1% blocks
southwest of the station at Madill, in the NW. 1, SE. 3% sec. 27, was drilled
to a depth of 150 feet and yielded sulphur water and enough gas to burn
with a flame 5 feet long. In a well drilled by Mr. Davidson, of Ardmore, in
the yard of the County Jail, near the center of the north line of the
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SW. 1 see. 27, to a depth of 1,100 feet. a show of gas was found at a
depth of 800 to 1,100 feet. Another well was drilled in the SW. % NE. %
sec. 27, across the railroad from the cotton mill, to a reported depth of
1,750 feet. A well near the railroad coal chute, near the center of the N'W.
14 SE. %4 sec. 27, was drilled to a depth of 325 feet and said to yield fresh
water,

Oscar Hughes of Oakland drilled two wells at the water works power
house, in the SI2. 14 S\W. 14 sec. 28, lo a depth of 260 and 480 feet. Salt
water was found at 430 fcet in the deeper well, which started about 40
feet below the top of the Goodland limestone.

In 1918 a well was drilled on the Tallifero farm, in the NIZ. 1§ SW 3§
SW. 1% sec. 28, by K. J. Schumaker to a depth of 690 feet. The “Arbuckle”
sand was reported at 422 feet as dry. Drilling was stopped at 690 feet
after having penetrated black slate for 150 feet.

In 1922 a well, located in the SI. 14 SE. 3% SW. 14 sec. 25, on the
Tallifero farm, was drilled by Cole-Marghall of Ardmore to a depth of 512
feet. A sand 5 feet thick at the depth of 4S84 feet was reported as the
“Arbuckle” sand and another sand at 4 feet thick at a depth of 502 feet was
reported as the “Arbuckle 2nd pay sand.” No production was oblained.

On the Ida B. Lynn farm, in the SW., 14 SIE. 1% sec. 31, a water well
drilled to a depth of 440 feet encountered the top of the Goodland lime-
stone at a depth of about 200 feet and water bearing sands at 235, 300 and
425 feet. A few hundred feet east of this water well Dr. Schaffer drilled
a test well to a depth of 600 feet and encounter 1 what was reported to be
a dry oil sand at 5380 1o 600 feet.

In 1924 Carpenter and Stiles drilled a well in the NE. 14 NW. 4 NW. 14
sec. 36, Rice No. 2, to a depth of 635 fect. A sand 7 feet in thickness was
reported at 433 feet as dry. The well was cased biack to 40) feet and is now
a water well producing from that horizon.

In 1922 Cole-Marshall of Ardmore drilled a well in the NI3, 34 NW. 14
NW. 1% sce. 36, on the I, 1. llerron farm to a depthh of 485 feet. The “Ar-
Liuckle” sand was reported as 3 feet thick at 463 feet. The well was dry.

No attempt will be made to list all of the wells drilled in sec. 25, but
the following are soine of those completed in recent years:

K. J. Schumaker drilled a dry hole on the Arbuckle farm in the NW. 14
SIE. %4 SE. 14 SW. 14 sec. 25, to a depth of 455 feet. The “Arbuckle” sand was
reported froin 420 to 422 feet and carried a small show of oil and gas. The
well was completed in January, 1919.

F. W. Merrick drilled a dry hole on the Rice farm in the NW,. 14 SE. 14
SIZ. % sec. 25, to a depth of 508 feet. The “Arbuckle” sand was reported ab-
sent in this well. The well was complcted in February, 1925,

Moore Brothers drilled a well on the Arbuckle farm in the SW. 14 SW. 4
SkE. 1 sec. 25, to a depth of 112 feet and reported 2,000,000 cubic feet of gas.
The well was capped and the gas is not being used. The well was com-
pleted in 1923.

Moore Brothers drilled a well on the Greer farm in the NW, 34 SW. 1
SW. 1 sec. 25, to a depth of 575 feet. The “Arbuckle” sand was reported from
418 fcet to 426 feet and the second “Arbuckle’ sand from 432 to 440 feet.
Drilling was stopped in black shale. No production was obtained. The well
was completed In 1922,
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i Palmour farm in the

Davidson and Alworth driled a well on the Hattle
NE. % SE. %4 NE. % sec. 25, to a depth of 522 feet. An oil sand was repo:‘t:,d
at 490 to 504 feet. It showed about 3 barrels of oil but was too small to

produce. The well was completed in 1924.
T.5 S, R. 6 E.

rilled a well in the SW. % SE. 14 sec.
16, to a depth of 1,500 feet and abandoned i.t without o})taining a fa;lo‘l;?bl;
sh'owing of o0il or gas. This same company drilled a well in the SE. % . 4
sec. 27, and abandoned it at a depth of 645 feet.

SE. 1 sec. 28, to a depth of 800 feet, and
sec. 30, to a depth of 500 feet, were

The Crumwell Oil and Gas Co,, d

A well drilled in the NW. %
another drilled the SW. % SW. 4
both reported as dry.

Geo. 'W. Bilbo, Trustee, drilled a dry hole in the NW. 13 NW. % sec. 36,
in 1923 and 1924. The weil was drilled to a depth of 2,300 feet.

A well is being driljed in the center of the SE. % sec. 31. It is shut down

at 1,000, September, 1925.

T.6S8,R.5E.

on of a well on the Willis Williams farm in the

'] imate locati
e e, T, 16 1 d to have been drilled to a depth of from 500 to

NE. % of sec. 7, is reporte
600 feet.

T.6 S, R. 4 E.

i dry hole on the Bowman
Humble Oil and Refining Co., drilled a >
farmT?: the ISE 1, NE. % SW. % sec. 22. The well was drilled to a d:ptl:[‘}i)f
9.986 feet. No important shows of either oil or gas were reported. e
well was completed in December, 1923.

T.6S, R.6 E.

bout 1915 on the south side of the railroad at Kin-

A e % oo, & bout 700 feet without favorable re-

lock in the SE. % sec. 4, to a depth of a
sults.
Dundee Petroleum Cou., drilled
In the southwest corner of sec. 9 the !
a weﬁ to a depth of 2,270 feet in 1916 or 1917. A;trongeggo:vngzgg %:est v:z,:
i t rom o 2,
d at 263 feet, and oil and gas at 610 feel. 9
f:r):lxll penetrated black and gray shale probably belonging to the Caney

formation.
n 13, on the John Moore farm, a well

theast corner of sectio
I e e A show of gas was reported from a

was drilled to an unknown depth.
depth of from 300 to 400 feet.
a well on the Simmons farm, in the SW. %

h of 725 feet. A pocket of gas was encountered
tely one day. The well was

The Greenwich Co., drilled

NE. % NE. % sec. 14, to a dept | 2
at 664 feet, which exhausted itself in approxima

completed in 1923 with no production.

The Moore Oil and Gas Co., drilled a well on the Matilda Suzm;:g ;a;:emi
in the NE. % NE. % NE. ¥4 NE. 14 sec. 14., to a depth of_6_§6 teel:i)i :eet o Lot
in thickness was reported at 657 feet which made %. miliion cubic AN
and from 15 to 20 barrels of heavy oil, together with a like amoun

water. The well was completed in 1920.
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The 11, 1. Wolfe Oil and Gas Co,, drilled a well in the NI, W NE. 1 SW,. 4
SE. Y4 sec. 8, on the Little farm, to a depth of 620 feet. I'he “Arbuckle” sand
was reported at 593 feet to 602 feet, as carrying a small showing of oil. The
well was completed in 1921,

The United 12ight Oil Trust, G. W. Bilbo, Trustee, drilled a weld on the
Setliff farm in the N. W NW. 4 NW. 14 NE, % sec. 1, to a depth of 1,668
fcet. The well was completed in 1923 with no production.

J. P. Jackson drilled a dry hole in the SW. % NE. ¥4 SW. 4 sec. 30, on the
Fred Mutz farm to a depth of 935 feet. The well is reported to have stopped
in the Goodland limestone. It was abandoned in 1923.

In the SIZ. Y SE. 14 sec. 22, two wells were drilled to depths of 350 and
700 feet respectively with a reported showing of gas in one of them.

M. I. Larrick drilled o well on the Stile Prison farm in the NI, Y% SL. 3y
NW. ¥4 scc. 25, to a depth of 139 fect. A sand carrying a showing of oil and
gas was reported from 131 to 133 feet. Two more wells were drilled on the
State Prison farm by Larrick, one in the NI, % SE. 34 NW. Y4 scc. 25, to a
depth of 592 feet which gave a show of gas at 93 feet and a show of ofl at
131 feet. The other, located in N'W. 1 S Y4 NW. ¥4 was drilled to a depth
of 690 feet and reported no showings of gas or oil, These wells were all
drilled in 1919 and 1920.

Kingston is supplied with water by a well In the south edge of the
town, in the NW. 14 sec. 31, which yields soft, fresh water from a depth of
500 feet. An analysis by the International Filter Co. of Chicago, shows
about 29 grains per gallon of sodium carbonate and 2 or 3 grains of sodlum
chloride and sodium sulphate. The chavacter of the water suggests the ab-
sence of oil In the Trinity at this locality.

H. S. Shaw and Co. drilled a dry hole on the State Prison farm in
the NW. %4 SW. 14 NE. % sec. 25, to a depth of 508 feet. A show of gas was

reported at 372 feet. "The well was completed in 1923. No production was
obtained,

T.68, R 7 E.

The Blue Bell Oil and Gas Co., drilled a well in the SW. ¥4 Sk, 14 sec. 29,
and encountered the top of the Goodland limestone at 228 feet and a strong
show of oil below in the Trinity. Another well was drilled in the SW. ¥4 SW. 14

sec. 29, but no information is avallable regarding this well other than the
fact that it was dry.

Geo. W, Bilbo, Trustee, drvilled a well in the NE. Y SEBE. % NI. ¥ sec. 18,
to a depth of 765 feet. No oil or gas shows were reported and the well was
plugged in June, 1924.

T.7 8, R 4E

In the northeast corner of the SW. Y% NW. Y sec. 5, near the village of
Lebanon, a well was drillqd on the Askew furm to a depth of 2,070 feet. Only
one showing of oil was reported, at a deplh of 503 feet. The well reached
the base of the Trinity sand at 285 feet and penetrated the Glenn (?) forma-
tion from that depth to 2,070, where it was abandoned.

T.7S,R.5E.

The Indian Chief Oil and Gas. Co., drilled a test well on the Willis farm,
In the NIT. 14 NI, % SW., Y sec. 19, to a depth of 2,548 feet. This well started
30 feet above the top of the Goodland limestone, reached' the base of the
Trinity sand at 616 feet, and penetrated red and- brown shales and sand-

ASPHALT DEPQOSITS n

stones to 2,648 fect. The well was aba.ndoned_in 1917..

) ] ' il ., from

Tive wells were drilled in sec. 23 by the Kingston ch\)nge l;smac\:éllﬁ;vas

1917 to 1919. They are as follows: In the lt\I:)IV.a%thSinW.gZ/: sux;d *\';vith o o

depth of 420 feet and reporte as :

(irmt?gntgf 81-00 OEO cublc feet. The well was cased and capped, bu; ?;tizu::::t

in the SB. % SB. % SE. % NW. %, a well was drilled to a deptn of 1812 feet,

\:llithea. sh.ow of heavy oil at 230 feeIt\iEa gocgivvsh;ws%t‘ i{j.sl\la.év:i%“:ev‘l,ell a2

ight oil at 420 feet. In the . Y - % . 4 . ey

?il;?l‘l‘:ed‘)ft; ag. dépth of 220 feet without any showings. In Fh: Nth.l;/;,' E:gw;/:;g =

1 NW, 4 a well was drilled to a de})tll':“()); 4]}5/’)0 fe::elvlv:vaosudrmed AR

10N NE. %4 SE. %4 . %, a we drill

gifl ;)21'08;8(;&;-': ixrlléhgase aytv.how of light oil with an estimated initial production

of 5 to 10 barrels.

"he Wolfe Oil Corporation drilled a dry hts)l: o:\ ;he;t‘h;;z:a;:;n:e;;rttlelg
] e

¥ .Y, SW. 14 sec. 36, to a depth of 835 fee a
EFQSftSovg74/;eet a.nd‘ a good oil show at 747 to 760 feet. The well was com
pleted in 1922. No\ production was obtained.

¥

The Magnolla Petroleum Co., drilled a dry hole on the Jt. \’I{illlsﬂ';':rf::
f in the NE. % NE. ¥4 SW. 1 sec. 36, t0 a depth of 4,265 feet. " s the
dil::)lést well in'the county. No oil or gas shows of importance w .
ported. , The well was completed in May of 1924,

T.7 8, R 7 E.

S . . . )
Three wells have been drilled on the Owens farm, in tll'xie sgr:::Tthjfo
f sec. 17. Well No. 1 reached the top qf the Goodland m‘:.l.;i(:h e
g t ax.ld tile base (?) of the Trinity sand at 1,023 fget, be_lov};r ien 1t pene-
te'eted red, yellow and black shale, probably belonging to t sehowin forma
t;t?n to a, depth of 1,216 feet, where it wasfat;ant;?:eii.formationgis of ol
! in this well at about 1,000 feet.
ag;i g::gxf:;lzgfowe(}ll%o 2. Well No. 3 reached the top of.the Goodl_and
able .
at 362 feet and was abandoned at 1,200 feet.

T.885, R 6 E.

The Magnolia Petroleum Co., drilled a dary hole on thethuct;sMs&::;d‘.ia:vx:é »
in the NE. % NE. 4 NE. 1} sec. 12, to a deptilll of 3"1,00(1): fz?)?, 'to 8%5 JBand was
E depth of 700 feet, a gas and oil sand a '“Tl .
:.?Ef;;e%n? l?arrell production. Also a small show of oil at 495 ft'ag'.c. Th

well was completed in 1923. )
T.88S, R.7E.
In the southeast corner of section 14, two miles south of Colbert, Bryan

i ted Oil and Refining Co., of
s drilled in 1918 by the Uni . n 0
g;l:\]r?x’-' :n;vegk‘;:.fllwma City. No information is available on 'the resulis

of this test.
ASPHALT DEPOSITS

The asphalt deposits of Marshall Copnty have not beep'sttlllg-

jed in detail, although extensive td((eip(}sus %‘Elll(’ggwﬁl‘ovt% ((;Ecth‘:3

lowing descriptions are quoted irom bu -No.: he

gllitlaalfl(c))lnfz:‘ 1agologieal Survey®®, which is practically thé only in
formation available on the asphalts of Oklahoma.

) “In. Okla.:
53 Hul.chl‘so_n L. L., Rock asphalt, asphaltite, petroleum  and nut’uml gas 1n ‘0
e Oklnhomn' Geol. Survey Bull. 2, pp. 64-67, 1011,
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“The existence of asphaltic material in what is now Marshal
County, Oklahoma, has been known ever ctince the early settlement
of northern Texas. The first occurrence which attracted attention
was the oll spring near the source of what Is known as Oil Creek, a
few miles north of Madill. The Indians frequently camped around
this spring and drank the crude oil as a medicine, while the settlers
in northern Texas made long pilgrimages to this point to collect the
crude petroleum, which was then known as “Seneca Oil” and was
considered a panacea for rheumatism, burns, indigestion and in fact
nearly all human ailments. The deposits of rock asphalt in the
county did not attract attention until later.

“Rock asphalt is found in various parts of Marshall County
from the breaks along the Washita River almost to Red River. The
various occurrences studied will be described under the respective
field numbers and such details of stratigraphy and structure given
as were noted in a hurried study. No tests of the percent of asphaltic
saturation have been made of the samples collected; the statements,

therefore, as to amount of bituminous matter are based on compara-
tive studies.

“Location number one:—This occurrence is found in the SE. 14
sec. 34, T. 4 S, R. 5 E, and is what is known as the oil spring
mentioned above. Heavy asphaltic petroleum seeps from a lentil
shaped sandstone near the top of the Trinity formation. This does
not seem to differ materially in character from the Trinity sand-
stone in which it is imbedded, other than it contains more cement-
ing material and, is thterefore harder. The flow of petroleum is very
slight; 1n fact, it consists of only a few drops per minute, which are
washed from the rocks by sulphur water (the sulpbur being due to
the generation of hydrogen. sulphide by the decomposition of pyrite)
that really forms the spring. The oil ceeps from the formation about
ten feet below the base of the Goodland limestone that lies conforin-
ably above the Trinity sandstone. The lentil from which the oil
comes is approximately fifteen teet in thickness and is exposed for
a distance of about fifty yards along the bank of the ravine., The
petroleum seems to come from the lower portion of this member, the
productive zone varying from three to five feet in thickness along
the exposure. What seems very peculiar is the fact that though
the oil seems to come from the sandstone, yet the outcrop of the
rock is not saturated with petroleum. In times past three small

pits, into which the water ang oil collect, have been dug at the
foot of the bluff.

“The flow of petroleum is scant and s not likely that the pits
will ever produce an economic yield. The structure of the region is
monoclinal, with a dip of about 1° S, 40° E.

“Location number two:—X.ocation number two is found in the
SW. % sec. 32. T. 4 S, R. 5 L. The stratigraphic position of thils
occurence is approximately the same as that of number one, but the
madterial is a low grade sand asphalt, instead of heavy petroleum.
The asphaltic material impregates a lentil, less friable than the
surrounding rock near the top of the Trinity sandstone. It appears
to contain a greater per cent of bituminous matter near the top
than at the base, though a few seepages of heavy oil occur near the
botlom of the lentil. The asphaltic sandstone rests upon a friable
sandy shale which grades downward into an unconsolidated, thin
bedded sandstone. The exposure examined is about 300 feet long
and could be easily drained by gravity if quarrylng should be under-

ASPHALT DEPOSITS

f value, has an over-

. The material, which may be found o X

{:)?1];?1211 of about twenty-five feet of Goodland limes:onﬁ. vI:g:}x;dWL]:t
? X s v K

¢ it is not believed that it could be econox:n ca.

:i‘e:;'s ;ﬁ::ent conditions. The asphaltic content.: is not belleved to

exceed two per cent and this is not always uniform.

in the SW.
“ i ber three:—This occurrence is found
% sel(-:ocza(:m;‘. nﬁums.' rR 5 E. The material Is rock asphalt whlf:lh
otltcroi)s a:long the east bank of Glasses (l)retek al:gut a'i‘hléage:(:;ﬁ
the Madill townsite.
north of the northeast corner of pos'!
rospecting has been done.
has never been worked, though some p one
i t four feet of sand asphalt,
The outcrop shows a thickness of abou . 2t
hi dred feet along a small ravine.
which is exposed for several hun ne.
i ined@ the sandstone carrie
t me places where it was exam ; 2
:ufﬂscj:cl)ent asphatic material to make it plastic when slightly
warmed.

it i d in a hard lentil near
“Like the other occurrences it is foun
the ::t‘)peOf the "Trinity sandstone. The overlt)urd’c;}x:1 t1s f::)};ixl':gjgs
it is present. a )
the Goodland limestone, where n
'y thin near the outcrop s
has been worn down very
‘t‘}?a‘.‘fr;ev:r'large quantity of material could be removed .with 1".3;
handling of but little overlying detritus.i Th;a g%%;l:ezneclnd
i ipping point is only
be drained by gravity. The sh e oty
- iles distant and the haul wou e
:Ezd:alflznis therefore believed that the rock asphalt could be
economically quarried at this place.

“The structure is monoclinal, the dip being southeastward at
low angles.

| is in the NE.
i four:—Location number four is in
“Locza;tl?; ;u;b%: 5 E. or to be more exact, in the head of a
Z‘m:ﬁc.ra\;ine' in 'the southwest block of the Sﬁt{lalndt.:;o;tzxsittﬁzé
a asphal enti
urrence consists of a small san )
gll}i?]itgrccformation. At its greatest dpve&opm&:’nt',dl;hebOltint;tlsl:aing
of elght or ten feet, but pinches rapi 2
::55'}3?); thatgpoint. The principal part of the asphailtlc rg:tex;i}’;xel
seerx{s to have lost its viscosity i;) t;la.t 1th§ltir tl}lt‘eh:;ea ns,lr:v o,
i f that vicinity call * ea. asp. . \
ct;zeigilyo quite local, which contain four or fivemper cer;:enzfe
siscuous asphaltic bitumen. It is not likel_y that this ?:i:lcu rence
will repay working unless the per cent increases rapidly up
opening a quarry.

i low dips to the southeast-
‘“ ucture is monoclinal with
wardTh?rhs:rbltumlnous matter occurs along the bedding plane of

the sandstone.

i ive:— rrence is in the N'W., %4, sec.
“Locatm;{ n;m};erlf;;?otggll'so?:if::'rences this one consists of a
117’t;r ; lilrs.,maés of' sandstone, which is slightly hard‘er tha.r;J a;thiz
urrou di rock in the Trinity formation, and contains a.isp c
bitamer m?on the bedding plane. At its greatest deve opment
bitumet:.l awmg.;h {s impregnated at two different horizons. is abogs
:l‘:;llveen ;Eéet thick. The deposit is ewlg)ols)e(: tf}c:.r sni::;is:ll;oti)n yl?:th
i a small cree u in
zig{ftit:r}:s ssoc:1 ttlh:tld:egxf-ly its entire east and west extent Is ex-

posed.

13
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“The deposit has never been prospected so that it is not
known how far the zone of impregnation extends southward. The
sandstone appears to carry from one to five per cent of asphaltic
material at the outcrop. The rich places are' usually localized.
Often there is nothing left of the bituminous matter except a
dark stain and a very slight odor.

“From a study of the exposure it scems that there are only
a few places where the sandstone carries enough viscous material
to make it valuable as an aduiterant for richer rock asphalt, un-
less ihe bituminous content increases under the overburden. The
deposit, however, appears to be so Inrge that the writer believes
it to be worthy of further inve:ctigation. Quarries could be drained
by gravity. The occurrence is.only about two miles from the rail-
road station at Oakland, and the haul would be down grade the
greater part of the distance and over good roads.

Location number six:—The writer did not examine this oc-
currence, but he saw some of the material which came from the
place. It conslsts of an unconsolidated sandstone, in the upper
portion of the Trinity, which is so thoroughly saturated with
asphaltic bitumen that it clogged the bit while drilling the well at
the Madill cotton seed oil mill. The deposit occurs near the sur-
face, but it bhas never heen examined further than the note that
was’ made during the drilling of the well. Its desirability and
availability are unknown. Since it is so near the railroad it is
thought worthy- of investigation by operators.

“Location number seven:—This occurrence is found in the NW.
h sec. 26, T. 7 8, R. 5 I. It consists of two small lenticular de-
posits at different levels in a sandstone bluff on the south side of
Sand Creek. The zones of Impregnation, .which occur about 100
feet below the top of the Wrinity formation that has been brought
up at this place by the Red River fault, are only about five feet
thick. The enriched portions pinch rapidly in both directions so
it appears that the deposits are probably small.”

SOURCE OF ASPHALT

The asphalt found in Marshall County represents the residue
ol aceulumations of petroleum. The souree of the petroleum,
which gave rise to the asphalt deposits, is discussed at some length
under oil and gas. 1t will be sufficient to rvepeat here that the
petroleum probably originated in the underlying Palcozoic for-
mations, and migrated into the overlying Trinity sand, accu-
lumating in lenticular masses of sand. Upon cexposure of these
asses to the atmosphere, due to erosian, the lighter gases escaped
leaving a tarry, viscous residue or asphalt. The absence of organic
matter in the Trinity sand preeludes the possibility of the petro-
leum being indigenous to that formation.

GLASS SAND

The Trinity sand which outerops in the northern half of Mar-
shall County, as outlined on the Geologic map, Plate XXIII, is re-
markably pure in certain localities and suitable for use as 2 glass
sand. No attempt is made to listf all of the localities at which, sand

GLASS SAND

iei *. The following de-
fficiently pure to be used as glass sand, oceur. T

Ss](lzriptions};r?d analysis of glass sand occurrences In and near Mar-

shall County are taken from Bulletin 105 of the Oklahoma

Geological Survey.

“Durwood.—There is a large quantity of sand near the vélliﬁe
of Durwood on the St. Louis and Sax} Francisco Rallroad, an Thz
Chicago, Rock Island, and Pacific Railroad east of x;rdmoirl'e.sand
surface of the land is rolling or even rough, and t ei SO 5 fozi;
the whole being typical of a sand hill country. There is a. i
bank of sand exposed on the south bank og a small.cree}: a :::1 L
mile gortheast of Durwood, analyses of which are given 'in os“ lli)es
3 below. About 20 feet of impure sand and surface B

above the 17 foot bed.

i i he railroad is only one
I exposure is easily accessible and t :
halfTr:iele dlistant. A. spur could therefore be built to this exposure

at a very low cost.

Analysis of sample of sand from near Durwood

i O ic Matter
No. e O A1203 Ca0O MgrO SlO: rgan iza a
G3 322 .75 .105 .025 98.593 .
G3a 133 497 105 .021 99.077 .085

Sample G3a is the same sand as G3 after being washed by immer-
sion in water one hour.

Size of grains of sample of sand from near Durwood

Pan Total
40 60 80 100 200
2‘3)' Mesh 1.5 6.61 25.31 23.3 40.79 2.5 100.01

“A 90 foot bluff of sand is exposed in a small ravine abou;of“
miles southeast of Durwood. The upper 15 feet is too impu;-e b
glass sand. The 6 feet at the base is represetxll]tedlby ssz;;nl():ozrse,

halysi X i i iv In this are in layer -
analysis of which is given below. ; T o eenous

i H i large per cent of iron and c
grained sand containing a e 1 e read.

i t exposed. This bluff is
aterial. The base of the sand is no ; 1
gly accessible on account of the rugged character of the country.

Analysis of sample of sand from 2 miles southeast of Durwood

o Al O CaO MgO SiO2 Organic Matter
L Fe2 ? ;e 9.123 04
G4 112 .468 115 .062 99. B
Size of grains of sample of sand from 2 miles southeast of Durwood
200 Pan Total
h 40 60 80 100
So Mm% 514 2nss 703 5.34 01 100.04

“Russetl55:—A ledge of sand, 15 feet thick, sample Gs,f is :}):pﬁtlzltl
> f Russett and one-four
in a ravine one-half mile south o 2 oo
i d Pacific Ralilroad.
ast of the Chicago, Rock Island an L2
fﬁgt}:‘zgion as a ‘whole is very rugged, ta. narro;;;l:av;x:ei_sle:‘lltlllsdeixi;ln:l
i dering it access . .
he railroad to the deposit, ren )
:;ay yellow clay and covered by three feet of surface soil.

54. Buttram, Frank, Class sands of Oklahoma: Oklahoma Geol., Survey Bull. 10, pp.

80-83, 191

i 4 8,R.5E
55. A small v?llnge located one mile north of the NE. cor. of sec. 31, T. 4 8., R
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Analysis of sample of sand from one half mile south of Russet.
No. e O, ALO, Ca0o MgO  SiO_ Oreanlc Matter

G5 126 174 07 057 99.496 022

Size of grains of sample of sand from one haif mile south of Russet.
No. Mesh 40 60 80 100 200 Pan Total
G5 d 3.45 66.11 18.3 12.32 25 99.98

“The chemical and physical analyses show this to be a good
grade of glass sand. The per cent of impurities is small and the
grainsg subangular-and transparent.

“Exposures similar to that near Russet are seen just below
Randolph near the St. Louis and San Francisco Raliroad. Another
occurs near Teller and still others are reported near Tishomingo,
Milburn, and Filmore on the Chicago, Rock Island, and Pacific Rail-
road.

“Madill: —One-half mile northwest of the public square in Madill
is a sand bluff 75 yards long and 25 feet high. It is capped by
from 5 to 10 feet of surface soil. The 10 feet of cand at the top of
the exposure is reddish brown and contains too many Impurities
for glass. 'The next 10 feet is reprerented by sample G6. Cross
hedding and irregular deposition are seen in the whole bluff. Por-
tions of the 10 feet are made up of lenticular pockets of almost pure
white sand. Around these pockets are little seams of impure yellow-
ish sandstone. At the base of the bluff occurs a greenish blue sandy
clay. The bluff is only a short distance from either branch of the
St. Louis and San Francisco Railroad and could be reached easily.
I'rom this bluff the sand extends south and underlies almost the
entire town of Madill. The following analysis shows the character of

the sand.”
Analysis of sample of sand from near Madill
No. Fezo3 Alﬂoa CaO MgO SiO2 Organic Matter
G6 154 636 1 061 98.89 .08
Size of grains of sample of sand from near Madill
No. Mesh 40 60 80 100 200 Pan Total
G6 95 1.85 27.35 27.45 40.29 212 100.01.

BUILDING STONE

No building stone of commercial value is found in Mar-
shall County, although an abundanece of native stone is used locally.
One of the chief stones used is the Goodland limestone, but due to
the fact that it is not evenly bedded it is difficult to secure material
of a uniform size. Several of the other formations contain beds
whieh find a rather wide sprcad local use. Some of those com-
monly used are the indurated shell conglomerate at the top of the
Kiamichi and the “Quarry” limeslone al the top of the Weno. The
“Quarry” limeslone, as has been previously stated, was so named due
to the faet that it was extensively quarried for building stone. It
is not strictly a limestone and especially in Marshall County would
more properly be classed as a sandstone. It is yellowish brown in
color and ranges from one to three feet in thickness. It finds a
rather wide spread loeal use for buildings, curbstones, foundations,
chimneys and ecte.

OTHER NATURAL RESOURCES k4

PLATE XII

) NE SHOWING
MASS OF THE GOODLAND LIMESTO )
CHARACTERISTIC APPEARANCE.

OTHER NATURAL Rl%SOURCES' .
The upper part of the Goodland limestone is remarkably pure
ili lime.
and eould be utilized as a source of :
The Kiamichi elay and the clays in the Denton and Weno are

excellent brick clays. Many plants in north Texas are using these
same clays as brick clays.

The essential constituents ir_l P
clay or shale. The Goodland limestone an

A WEATHERED |

ortland cement are limestone a_,nd
d the Kiamichi clay im-
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PLATE XIII

[‘ - ¥ ¢ ]
e *yﬁf 4
A S
VIEW. SHOWING BUILDINGS CONSTRUCTED OF NATIVE (GOODLAN '
COTTONSEED OIL MILL AT MADILL, OKLAHOMA. P) STONE,

mediately overl)_'ing it furnishes an almost inexhaustible supply of
these two materials and the only remaining feature to consider is a
cheap fuel supply.

(iravel, used as a road metal, on the prineipal highways in
Marshall County has been obtained from gravel beds along some of
the larger ereeks. Reeeutly a rather extensive gravel pit has been
opened at Cliff on Little Glasses Creek and the gravel used on the
main highway south from Madill.

AGRICULTURE
(From datn prepared by Judge David Russell of Madill, Oklahoma.)

: TYPES OF SOIL
~ The soils of Marshall County may be divided into three prin-
ciple types, (1) upland praivie, (2) river bottom and (3) sand hiils.
The upland prairie covers about onec-half the arca of the county, lo-
cated in the east and south-central sections of the county. It consists
mainly of the black waxy variety of soil characteristic of the north
Texas counties. This type of soil is very fertile and lends itself
easily to cultivation. Wheat, corn, oats, cotton and all sorghum
grains and grasses grow to perfection on this soil. The river bot-
tom soils are largely alluvium. This type of land constitutes about
one-fourth of the land area of the county. It is exceedingly fertile,
strong in organic content and rich in all the elements necéssary to
plant life. A heavy growth of hardwoods, consisting chiefly of
oak, walnut, ash and pecan, cover these bottom lands. After the re-
moval of the timber the soil responds abundantly to the touch of

RELATION OF SOILS TO THE GEOLOGY 9 )

the plow. It seems as though its fertility is inexhaustible, Cotton,
corn, alfalfa and potatoes are chief among the staple erops grown
on these bottom lands, but they are adaptable to all plant life indi-
genous to the temperate zone. The remaining one-fourth of the
area of Marshall County consists of sandy loam and breaks. - The
sandy loam.type is characteristic of the northwest portion of the
county. It has a reddish elay subsoil. The top soil ranges from one
to two feet in thickness, and while not as fertile as either the blaclk
prairie or alluvium bottom it is rich in organic matter and responds
abundantly to intelligent eare and cultivation. Cotton, corn and
vegetalies are the chief crops produced on this type of soil, Broken,
rugged and rocky soil characterize the breaks on the river bottoms.
These lands are covered with natural grasses such as mesquite,
gramma, and prairie, and afford an excellent pasture for live stock.

RELATION OF SOILS TO THE GEOLOGY

The type of soil found in any region is usually dependent on
the character of the underlying formations, as the soil merely repre-
sents a weathered portion of the formation. The Trinity sand
weathers to a loose sandy soil, which has been described above as
a sandy loam. The other dominately sandy formation, the Woodbine

‘sand, resembles the Trinity sand, but contains a great deal more

iron. The Woodbine sand is well suited to the growing of fruits
and vegetables. Most of the water wells in the county obtain their
water from the Trinity sand. The limestone formations usually
weather to form a black soil, but as a rule it is too thin to be of
much value for farming, and is used chiefly as pasture land. The
prineiple farming land in Marshall County is found where the shale
and clay formations outcrop. They weather to form a black waxy
gumbo soil which has been described above under the upland
prairie type. These shale or clay formations are rather wide
spread in Marshall County. The lowest formation of importance is
the upper Duck Creek formation whiceh produces an excellent soil.
The other clay formations are the Denton and Weno -clay members
of the Bokehito formation. As a rule the soil produced by the Den-
ton and Weno is darker and more waxy than the Duck Creek soil.

CLIMATE

The extremes of temperature range from 15 degrees above zero
in January to 100 degrees in July. The mean average for January
being 37 degrees and for July 82 degrees. The average daily range
of temperature for the winter season is about 10 degrees and for
the summer season is about 20 degrees. An average annual rain-
fall of 35 inches provides an ample supply of moisture for plant
growth. The winter and early spring months receive the bulk of
the rainfall. Showers are frequent during the summer, but the
early autumn months are generally dry. The prevailing winds in



80 GEOLOGY OF MARSHALL COUNTY, OKLAHOMA

the winter are from the northwest changing occasionally to the
north and northeast bringing rain and snow. During the summer
the winds are chiefly from the south and southwest. The winds
are moderate in velocity and refreshingly eool at night. Rarely do
hot winds invade this region. Taken as a whole the climate is
very delightful with no extremes of heat or cold, a low hwaidity
and an abundance of sunshine.

TRANSPORTATION

The main line of the St. Louis and San TFrancisco Railway
traverses the county from north to south; while its subsidiary, the
Arkansas and Choetaw Railway runs east and west the entire width
of the county. The Ardmore-Haileyville branch of the Rock Island
Railway serves a portion of the northwestern section of the county.
These railroads afford every facility for transportation and give
direet connection with the prineiple markets, both north and south.
In addition to its railroads Marshall County has an excsllent
system of hard surfaced highways covering a distance of 42 miles.
This system of highways begins at the north approach of the Pres-
lon bridge, which spans Red River, and extends in a northwestern-

ly direetion for a distance of 28 miles to the northern boundary of.

the county, where it connects with the State’s hard surface high-
way system in Johnston County. Another State hard surface high-
way begins at Madill, the county seat, and extends in a southeast-
ernly direction 14 miles to the bridge over the Washita River where
it connects with the State hard surface highway system through
Bryan County. Motor truck and motor bus service operate south-
ward over these highways to Denison, Sherman, Dallas and Ft.
Worth, Texas; and northward to Ardmore and Oklahoma City.
The famous Lee Highway, which begins in Washington and ends in
San I'rancisco passes cast and west through Marshall County on a
hard surface highway. This highway gives access to Memphis and
the whole southeast. A system of county hard surface roads al-
ready built and under construetion at the present time rounds out
the transportation system. When completed every part of the
county will be casily and readily accessible to either railway or
motor bus transportation.

FARMING

FParming is the chief industry of the county. There are some .

1,600 farms comprising a total of 185,000 acres. The average
acreage of farms in Marshall County is 116 acres. Farmers who
own their own farms number about 500. The rcmainder of the
farms, 1,100, are operated by tenants. There are practically no
large farms, and only a few arve opcrated by managers. Cotton is the
premicr erop, with an average annual production of 15,000 bales.
Corn comes next in importance averaging 800,000 bushels yearly,

LIVE STOCK 81

‘ollowed by oats with an average annual production of 1,090,000
yushels. Native hay, alfalfa, wheat and potatoes ranl'c next in the
srder named in their importance and their value in exchange.
Fruits and vegetables are grown in abundance, but not in commer-
»ial quantities. Natural growth pecans are plentiful. In the last
few years a number of pecan orcha}'ds where the paper shell
variety of this nut is grown and cultivated have been started.

LIVE STOCK

Draft horses and mules sufficient to meet the local demand
are bred and grown. The breeding and growing of beef (;attle is
an important industry. Dairy cattle are also bred in considerable
numbers. Swine constitute a large commercial asset, thousands of
head being shipped annually to the Fort.Worth-markeF. Poultrg
is also a growing industry, car load shipments of chickens an
eggs to eastern markets being of frequent occurrence. _A _c(:immer-
cial poultry farm and hatchery are late additions to this industry.

POPULATION

arshall County has a population of about 16,000. The people
are giactically all I}Iative stock, eoming to Marshall County ‘from
the older adjoining states, Arkansas and Texas furnishing the greater
number. The negroes form a very small part of the population
of Marshall County. The majority of the people live in the coun(i
try, the rural population being listed at_llZOOO while the ecity and
town population is listed at 5,000. Madill is the largest town a'?]
county seat with a population of 3,400. K]qgston and Woodville
rank next in the order named, and are thriving market towns.

PUBLIC SCHOOLS

sellent public school system is lpaintaix1pd in the
coun{c\}? e'ifﬁgre are1 38 rural schools in which instruction through
the eighth grade is given, and three rural high schools with course(&ix
extending to the eleventh grade. The towns of Kingston an
Woodville have independent consolidated schools giving four yeacli
high school courses. These two_schools employ 23 teachers lfinh
serve about 600 pupils. Madill eity schools give a fo.ur‘ year hig
school course and employ 25 teachers to serve 800 pupils.

iti i iliti ty maintains
In addition to these educational facilities the county
a CmIlnty Agent and Home Demonstration Agent. These deal ex-
clusively and intensively with the problems of the farm and farm
home.

iste lephones covers

A system of local, long distance and r}lral te
the coug’ty. Rural fr:ae delivery mail service extenfls to a large
part of the county. These facilities make communications rapid
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and easy, and add greatly to the economic and social development
of the pcople.

HISTORY

' The first trealy actually eeding land in Oklahoma to Indians
[Tom the country cast ol the Mississippi River was made on October
18, 1820. By this treaty the Choctaw Indians of Mississippi were
given a tract of tervitory that had been velinquished to the United
States by the Quapaw Indians. This traet included all of the land
between Red River on the south and the Canadian River on the
{101'th. 1t extended east into what is now Arkansas and indefin-
itely west beyond the present border of Oklahoma.

' The Chickasaw Indians were closely related to the Choctaws
in both langunage and customs. Their homes had been in Missis-
sippi, but in 1834 they were foreed to give up their tribal gov.ern-
ment and take lands west of the Mississippi River. Ioweéver it
wis 1ot until three years later that the Chickasaws reached a
definite agrcement in regard to their new home. By a treaty \\'itil
the (‘,hoc_ta\\'s, concluded Jannary 17, 1837, at Doaksville, the Choe-
I:lny capitol, near 1. Towson, Oklahoma, it was :l,r_);rec,d that the
(,]u(:l.(us_u\vs should have the privilege of forming a district within
the limits of the Choectaw nation. The Chicku;a\\'s were’ to have
equal representation in the general council of the Choctaws and
were placed on an egual footing, with some minor exceptions ’(l‘he
western portion of the Choetaw nation was set aside for the Chick-
:.]s;zl\\(.sloﬁ)z:r;\r]11(.11 they were to pay five hundred and thirvty thous-

The composite government however was not entirely satisfac-
tory to the Chickasaws, probably because they were greatl 01(1t-
numbered by the Choctaws and for that reason had little t<; dz with
lh.(: government of the tribes.  Accordingly in June, 1855, the two
tribes mgn‘ed an agreement by which the Chickasaws obtained a
(l‘l\'lHI()ll of the territory and their political separation from th:a
Choetaws. The Chiekasaws drafted a new constitution and divided
their territory into four counties, namely: P’anola 'l’i('.kens Do
loto.c un(l. Tishomingo. The present citviof 'l‘isllm,ninn'b W'l,,S tllll-
capitol of the Chickasaw Nation. Pickens County e;ﬂ)rac(ed thz
l‘f’.r'rltory west of the Washita River to the western line of flle
Chickasaw Nation. The area now included in Marshall Count - wa
a portion of Pickens County. During the next fifty years no fg,rthels"
subdivisions gf any importance were made in this gre:at countr
However qurl'ng the ldtter part of this period the United St'ttg’s:
extended its judicial jurisdiction over Indian Territory and 1("1(1
ually supplanted the tribal government of the Indians p('wing :cl .
way for the admission of Indian Territory and Oklahoma (']‘ gt }e
as a state into the Union. ( ey
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The counties of eastern Oklahoma were first designated by the
Constitutional Convention which met in 1906. Mr. William H. Mur-
ray, President of the Convention, from Tishomingo, Robert L.
Willjams from Durant, and W. A, Ledbetter from Ardmore, each
with important influences drew the boundaries of their counties
to please themselves. Mr. George A. Henshaw, delegate from the
distriet in which the present area of Marshall County was in-
cluded, was able to secure only a comparatively small area for his
county, as its boundaries were more or less determined by those of

the adjacent-counties.

Marshall County was named by Mr. Henshaw for the maiden
name of his mother, Ellen Marshall, and not after the great jurist,
Thomas R. Marshall, as is sometimes stated.. After  Marshall
County had been established a popular election was called to locate
the county seat. By popular vote it was located at Madill, which
was named for a noted railroad attorney of St. Louis, Missouri. .

‘he first white settler in Marshall County was a bachelor by
the name of Davis, who settled about a mile and one-half east of the
present location of Madill. IHe brought with him a negro man and
woman. The white man was later murdered and the negroes taken
into custody but were later released.

The first teacher in Marshall County was Dr. Worthington,
who taught a subscription school at Willis Ferry about 1852-1853.
The first established school was the Orphans Home Manual Train-
ing School for Indians at Lebanon.

The first trading post was owned by Mr. R. L. Boyd estab-
lished about 1869, two miles east of the present location of Madill.

The first railroad entered what is now Marshall County in 1901
when the St. Louis and San Trancisco Railroad extended their. line
1o Denison, Texas.

PALEONTOLOGY

The importance of palentology in stratigraphic work needs 1o
emphasis. It was thought advisable therefore to imclude in’ this
report a few of the fossils, which mark important horizons in the
Comanchean of Marshall County. A number of the Comanchean
formations of Marshall County are separated chiefly on the basis
of their fossil content and a great many of the formations are
ecasily and accurately identified by the fossils they contain. Some
of the outstanding facts which the author has found helpful in
field work will be noted with the hope that others working in Mar-
shall County or similar areas will also find them helpful. No
attempt is made to list all of the fossils of any of the formations,
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but merely the ‘‘index’’ fossils or those characteristic and valu-
able from a stratigraphic standpoint.

Trinity sand—The Trinity sand does not, as a rule. contain
fossils, except fossil wood, which is found in abundance in certain
localities.

GQoodland limestone—The lower bed of the Goodland limestone
usually carries an abundance of fossils including Enallaster texanus
Rocmer, Fzogyra texana Roemer. Cyprimeria texana Roemer and Gry-
phea marcoui Hill and Vaughn, The upper part of the Goodland is
characterized by the peculiar marked ammonite, Schloenbachia acuto-
carinala Shumard. This ammonite is limited in vertical distribution
to the upper part of the Goodland limestone, a few individuals
ranging into the lower part of the Kiamichi clay.

Kiamichi clay—The top of the Kiamichi is marked by a hard
shell conglomerate from one to two feet thick composed almost en-
tirely of Gryphea navia Hall. This species also occurs rather abund-
antly in the clay underlying the shell conglomerate. The amumonite,
Schloenbachia belknapi (Marcou), which resembles Schloenbachia
acutocarinata, oceurs in the upper part of the Kiamichi, a few forms
ranging into the lower part of the Duck Creek.

Duck Creek formation—The lower part of the Duck Creel con-
tains an abundance of well-preserved fossils including Inoceramus
comancheanus Cragin, Hamiles comancheanus Winton and Adkins,
Schloenbachia trinodosa Boese and a very large ammonite, Desmo-
ceras brazoense (Shumard). This ‘‘large ammonite’” horizon oceurs
about 25 to 35 feet above the base of the Duck Creek and is limited
to a vertical zone of about 8.fecet. An abundant horizon of Iemi-
aster whitei Clark occurs just above the ‘‘large ammonite’” horizon
in the lower part of the Duck Creek.

The upper part of the Duek Creek, which is made up of marly
clay contains practically no fossils.

Fort Worth limestone—The Fort Worth Llimestone carries;
a wealth of fossils. Two very important echinoids occur in this
seetion; Hemiaster elegans Shumard and Holaster simplew Shumard.
Other fossils characteristic of the Fort Worth include Schloenbachia
leonensis Conrad, Exogyra americana Marcou which oceurs at the top
of the Fort Worth.  An abundant horizon of Gryphea washitacnsis
1Iill usually occurs at the top of the Fort Worth., I'ossil ‘‘fucoids’’
are abundant throughout the Iort Worth limestone.

Bokchito formation:

Denton clay member—The top of the Denton clay or the Den-
ton-Weno contact is marked by a very fossiliferous horizon com-
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posed chiefly of Gryphea washitaensis Hill, with an oceassional Ostrea
carinate Lamarek and frequently plates and spines of a very orna-
mented echinoid, probably Leiocidaris hemigranosus (Shumard). This
horizon is very frequently consolidated into a hard brown shell
conglomerate.

Weno clay member—The Weno clay contains a number of
Lighly ferruginous sandy clays in its upper part which contain an
abundance of fossils; Stephenson lists the following fossils from
these ferruginous beds: Nucule sp., Ostrea quadruplicata Shumard,
Protocardia texaia (Conrad), Cyprimera sp., Corbula (three species),
Cymbopora sp., Turritella sp., Auchura mudgeana White, Engonoceras
serpentinum Cragin. Some of these beds were noted which were
composed almost entirely of Turritella sp. This enables one to
distinguish these beds from similar beds in the Pawpaw, which re-
sembles these beds, but do not contain Turritella sp.

The top of the Weno is marked by the ““Quarry’’ limestone, which
usually carries an abundance of Osirea quadruplicata Shumard and
frequently Osirea subovata Shumard.

Pawpaw sandy member—The Pawpaw sandy member contains
a number of ferruginous layers and concretions very similar to those
found in the Weno. Stephenson lists the following fossils: Nucula
sp., Protocardia tezana (Conrad), Cymbopora sp., Corbula sp., Anchura
mudgeana White and Engonoceras serpentium (Cragin). These fos-
sils are practically identical with those listed for the Weno, except
the Turritellas are absent.

Bennington limestone—The Bennington is characyerized by two
casily recognized fossils. [Lzogyra arielina Roemer 1s found - par-
ticularily in the upper part of the Bennington and Kingena wacoensis
Roemer in the lower part. The last named fossil is the only brach-
iopod of common occurrence in the Comanchean of this region.

Grayson marl—Ezogyra arieting extends into the lower part
of the Grayson marl. The fossil most characteristic of the Gray-
son is Gryphea mucronata Gabb which oceurs rather a,bul_ldantly near
the middle of the formation. Other fossils common in the Gray-
son are Turrilites brazoensis Roemer, Pecten, Trigonia and Hoplites.

Woodbine sand—No fossils were obtained from the Woodbine
in Marshall County, although fossil leaves have been obtall}ed from
the lower member (Iill’s Dexter sands) of the Woodbine near
Denison, Grayson County, Texas.
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PLATE XIV

FIGURE 1. SCHOENBACHIA ACUTOCARINATA (SHUMARD).
HORIZON: Upper Goodland limestone.
S1ZE: x 0.7, )
FIGURE 2. SCHLOENBACHIA BELKNAIL (MARCOU).

HORIZON: Upper Kiamlichi clay a few forms ranging into the the
lower Duck Creek formation.

SIZF: x 0.5655
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PLATE XIV
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PLATE XV

FIGURES 1-2. GRYPHEA NAVIA HALL.
HORIZON: Kiamichi clay.
SIZE: Natural
FIGURE 3. SLAB OF SHELL CONGLOMERATE MADE UP CHIEFLY
OF GRYPHEA NAVIA HALIL.
(Photograph through courtesy of the United States Geological Survey.)
HORIZON: Top of the Kiamichi clay.

QI1Z8: Compare with hammer in picture,

PALEONTOLOGY
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PLATE XVI

FIGURE 1. DESMOCERAS BRAZOENSE (SHUMARD).
HORIZON: Lower Duck Creek formation, 25 to 35 feet above the top
of the Kiamichi clay.
SIZIE: Compare with 15 inch ruler in picture.
FIGURE 2. INOCERAMUS COMANCHEANUGS CRAGIN.
JIORIZON: Lower Duck Creek formation, helow “large ammonite” horizon.
S1ZE: x 0.8.
FIGURE 3. SCHLOENBACHIA TRINODOSA BOESLE.
HHORIZON: Upper part of lower Duck Creek formation.

SIZE: x 0.6.
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PLATE XVI
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PLATE XVII

YIGURE 1.
HORIZON: TFort Worth limestone.
SIZE: x 0.3.

FIGURES 1-2. HEMIASTER ELEGANS SHUMARD.

HORIZON: Fort Worth limestone.

S1Z15: x 0.6.

MARSHALL COUNTY, OKLAHOMA

SCHLOENBACHIA L TONENSIS CONRAD.
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PLATE XVII
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PLATE XVIII
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PLATE XVII1

FIGURES 1-2. HOLASTER SIMPLEX SHUMARD.
HORIZON: Tort Worth limestone.

SIZE: Natural.
FIGURE 3. FOSSIL FUCOIDS (?) ON THE UNDER SIDE OF A SLAB
OF FORT WORTH LIMESTONE.

(Photograph through courtesy of the United States Geological Survey.)
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PLATE XIX

FIGURES 1-6. l’i;ATES AND SPINIES OF AN ECHINOID, PROBABLY
LEIOCIDARIS HEMIGRANOSUS (SHUMARD).
HORIZON: Denton-Weno contact.
SIZE: Natural
FIGURE 7. OSTREA CARINATA LAMARCK.
HORIZON: Denton-Weno contact.
SIZE: Natural
FIGURES 8-9. OSTREA QUADRUPLICATA SHUMARD.

HORIZON: Ranges throughout the upper half of the Washita group
especially abundant in the “Quarry” limestone at the top of the Weno
clay member.

SIZE: Natural

PIGURISS 10-11. GRYPIHIEA WASIHITAKRNSIS HILL,

HHORIZON: Abundant at the top of the IFort Worth limestone and in

the Denton-Weno contact zone.

S1ZK: Natural
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PLATE XIX
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PLATE XX

FIGURES 1-3. EXOGYRA ARIETINA ROEMER.
HORIZON: Abundant, upper Bennington limestone and lower Grayson
marl.
SIZIl: Natural.
FIGURES 4-5. KINGENA WACOENSIS (ROEMER).
HORIZON: Lower Ben-nington limestone.
SIZE: Natural.
FIGURES 6-7. GRYPHEA MUCRONATA GABB.
HORIZON: Abundant near the middle of the Grayson marl.

SIZE: Natural
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PLATE XX
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PLATE XXI
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PLATE XXI

FIGURE 1. OSTREA CARINATA LAMARCK.
HORIZON: Denton-Weno contact,
SIZE: Natural.

FIGURE 2. GRYPHEA MUCBONATA GABD,
HORIZON: Grayson mm'i.’
SIZE: Natural.

FIGURE 3. TURRILITES BRAZOENSIS ROEMER,
HORIZON: Grayson marl

SIZE: x 0.5,
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