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GECLOGY OF THE BLACK DOG AREA, OSAGE COUNTY, OKLANOMA

CHAPTER I
INTRODUOTTON
The aree considered in this report will be referred toias the
Biack Dog ares, after the ﬁame of the school district ﬁhien includes
most of the mepped area, It comprises epproximstely 290 squars miles
in southeastern Osage County (Fig. 1). %he area includes those wav"~
of T. 20 ¥., Re. 9, 10, 11 and 12 E,; T. 21 N., Rs. 9, 10, 11, 12 and

{part of 8 E.; and the south one-half of T, 22 W N, BR8¢9, 30,11 12

‘o

and part of 8 EBagt, which lie within Osage County. It is bounded on
the southwest by the Arkansas River, which estsblishes the OBags =

FreXe) e \f i‘{he

Pavnee County line, and on the south and east by Tulsa Co
ares extends northﬁard to the center of T. 22 N. and westward to the
posiﬁion of a bed hear the middlé of the Elgin sandstone member of the
Vamoose formation in Tps., 21 and 22 §., R. 8 E,

The towns of Skiatook, Osage and Prue are situated within the
aree, and an unincorporated suburb of Tulsa occupies the scutheastern

corner of %, 20 N., R. 12 E. Cklahome State Highway 20, which cormects

Skistook and Hominy, nearly parallels the ncrthern boundary. gecondary

roeds are maintained throughout most of the area, tho ugn section-line

-
e
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the area; the Missowuri Valley Railroad traverses the northeastern

corner through Skiatock, and the Missouri, Kansas and Texas Rallroad
extendg along the Arkeansas River from Tulsa County northwestward to
Osage, thence north to Homiay.

‘The purpose of the inveatigati@n was to study the upper P@gnm
sylvanian rocks that crop out in the Black Dog ares. Varistions in
lithologic character, thickness, stretigraphic relation and faunal
content of the rock units were’examin&d, and key beds were m@ppeﬁy
a8 depicted on P;&te I.

In recent years, detalled studies of the surface geology of
Osage and a&j@ining counties have been condueted by graduste gﬁu&@mts
1 of the University of Oklahoma in co-operetion with the Cklahoma
Geolegical Survey. Through this work a more thoreugh understanding of
the geo;ogy has been éttained in this critical area where the shelfm' |
type dapoéita of Kansap merge into the basin-type deposits of Okla-
homa . VEE is hoped that the inf@rmati@n‘preéent&d in this repert will
eontribute to the reglonal study.

A land net of the Black Dog area was construeted from dim@n@i@né
obtained fr@ﬁ lend survey plats filed with the Osage Indlan Ag@n@yyl
Pavhuska, Oklahoma, Airplam& ph@b@graphs (1954 flight) were furnished
by the Oklehoma Geological Survey. Stréam, road and section corners
were traced from the photographs onte transparent asetats overlays.

A base map was compiled by matehing the positions of sectlon eorners

on the photographs .with corresponding section corners on the land net,

and by trensferring streams and roads to the land net.
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The photographs were stereoscopically examined, and tracesble
beds, alluvial material, eolian deposits, linears and faults were
traced onto the acetate overlays. After being checked and corrected
in the field when necessary, thisAinformation ﬁas transferred to the
base map.

Field work was accomplished during the interval from January
to June, 1956. This work congisted of measuring sections, describing
lithologies, checking airplane photographs and collecting fossils and
samples of certain units for detailed study. Insoluble residue tests |
were made on all limestone units crossing the area. The results of
the tests are included in the discussion of the various units in
Chapter II. Sé;tions were measured by Brunton compass, hand level and
six«foot steel tape. The regional dip, which was approximated at 50
feet per mile, was not considered in the measurement of most of the
sections; however, sections were corrected where measured in areas of
high local dip or where measured over a considerable distance in a !
direction across the strike.

The Black Dog area is located in that part of the Great Plains
known as the Sandstone Hills (Snider, 1917, p. 80). The area lies in a
belt of alternating sandstone, shale and thin limestone beds, which dip
gently in a direction slightly north of west. Through differential
erosion, thé more resistant sandstone beds form cuestas, with steep
escarpments to the east and rather broad, gentle slopes to the west.
Commonly, the western slope (or back slope) is dissected by numercus

northward and southward flowing streams, thus producing a rough and

broken topography. The low dip of the beds make the cuesta development




5

difficult to recognize. Areas where sandstone or sandy shale crop out
are, at most places, covered with a heavy growth of serub ocak. If
sufficiently thick, the shale beds form a grass-covered prairie topog-
raphy. Generally, the limestones display little or no topographic
;reliéf within the area.

Four bands of the dissected cuesta type topography, alternating

with four bands of the prairie type, trend from slightly east of north,

]southward across the Black Dog area. From east to west, the four

prairie belts are developed on thick shale beds in the following for-
‘mations: Coffeyville, Chanute and Muncie Creek shale of the Iola for-
| :

imation, unnamed shale member of the Barnsdall formation, and upper part
\

fof the Wynona sandstone member and Kanwaka shale of the Vamoosa fore-

jmation. Alternating with the shale beds above, massive sandstone in

|the following formations produces the dissected cuesta type topography:

iNellie Bly, Wann formation and Okesa sandstone of the Barnsdall fore

}mation, Tellent and the lower part of the Vamoosa formation, and the
|Elgin sandstone of the Vamoosa formation.
% The lowest elevation in the area, slightly less than 620 feet
Eabove sea level, occurs in sec, 3, T. 21 N., R. 12 E. where Hominy Creek
erosses the Osage County line; the highest elevation, more than 1,150
]feet, oceurs in sec. 15, T. 21 N., R. 9 E., resulting in a maximum
relief of more than 530 feet.,

The area 1s drained by three major eastward flowing, consequent

'streams. Hominy Creek, flowing across the northeastern cormer of the

area, and its masin tributaries, Rock, Quapaw, Tall Chief and Boar Creeks)

drain approximately 128 square miles of the northern part of the area, ]
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The Arkansas River, which establishes or closely parallels the southern
boundary, and its main tributaries, Shell and Mud Creeks, drain approx-
imately 109 square miles of the southern part of the area. Delaware
Creek, in the east-central part of the area, drains 64 square miles.
The divide that separates the drainage basins of the Arkansaé River
and Delaware Creek to the east, and Hominy Creek to the west, trends
practically parallel to the Arkensas River. |

The Arkansas River, Hominy Creek, Delaware Creek and the larger
tribuxafies flow through well-developed valleys, the floors of which are
generally covered with a veneer of alluvium. These larger streams
possess meandering courses and gradients of only a few feet per mile.
\The smaller tributaries are intermittent, normally with dendritiec
!patterns and high gradients. Many of the smaller streams flow in a
direction paréllel to the dominent Joint and fault trend, i.e., N, 20° w,
to N. 50° w.

The only sizable reservoir is in the south-central part of the
f‘area, where Shell Creek has been impounded to provide municipal water
for the town of Sand Springs. In recent years, the yield of water has
been insufficient and the town has sought andthar source, Numerous mane
made ponds occur on ranches throughout the area.

Several previous geologic studies have been conducted in part of
the Black Dog area. In 1917 and 1918 the aaagern and southern parts were
mapped by several geologista'of the United States Ge@logiagl Survey under
the direction of K. C. Heald (White, 1922), This work was part of an

accelerated program to locate possible oil-bearing structures and to

increase the nation's petroleum supply and reserve during World War I.
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Accordingly, only "key beds" were mapped and deseribed and, unfor-
tunately, few beds were mapped across adjacent townships. WNevertheless,
this investigation has provided a valuable foundation for succeeding
work,

Beckwith (1928) combined the af@reﬁentioned work with infore l
mation obtained fr@ﬁroil companies and- other commercial sources into
a complete report concerning Osage County.

Mohler (1942) mapped and described the Tola formation of Osage
and Tulsa Counties.

Perhaps the greatest contribution to the present understanding
of the geology of the region has been made by M. €. Oakes of the Oklahoms
Geological Survey. His Washington (1940) and Tulsa (1952) County
reports have been utilized extensively 1o the preparation of this thesis.
The sastern part of the Black Dog area was mapped by Oakes (1952) in
amujunmti@n.with his work in Tulsa County.

Adjacent areas in Osage and adjoining counties have been
studied recently by Greig (1954), Russell (1955), Tanner (1956) and

Gardner (1956).




CHAPTER II
STRATIGRAPHY

GENERAL STATEMENT

The stratigraphic sequence exposed in the Black Dog area is
of Upper Pennsylvanian age. Pennsylvanian beds range upward from the
Coffeyville formation of the Missouri series into the Elgin sandstone ‘
member of the Virgil series. The sequence is approximately 1,700 feet
thick and consists of alternating beds of shale, sandstone and lime-

gtone .

MISSOURI SERIES

The name Missouri series was first applied by Keyes (1893,
P. 85) to upper Pennsylvanian strata as typically developed in northe-
western Missourl. The series in north-central Oklahoma is defined as
the strata occurring ebove the unconformity at the top of the Des Moines
geries and below the uneoﬁformity at the base of the Virgil series,

Migsourian beds below the Coffeyville formation are not exposed
in the Black Dog area. The series above the Coffeyville consists of
gray and maroon shales, thin to massive sandstones and thin, loeally
developed sandy limestones,with a total thickness of approximately

1,200 feet.
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The Missourian series has been subdivided into the Skiatook

group below and the Ochelata group above.

Skiatook Gr@qg

The term Skiatook was originally appliedAﬁy Ohern {1910,

pp. 35-36) to the section oceurring between the Checkerboard and the
'Dewey limestones. Subsequently, the name was not employed until Moore
(1937; Pp. 39-40) proposed the present usage for strata extending up=
ward from the unconformity at the base of the Missourian series to the
uneonf ormity beneath the Chanute formation.

That part of the Skiatook group that erops out in-the Black
Dog area consists essentially of gray shales, with lesser amounts of
linterbedded, locally thick sandstones, end thin, lenticular to persistent
limestones., Many of the units display abrupt litholeogic variations when
traced along strike. Southward, the formations display a marked increase
in thickness and in ratio of sandstone to shale. Exposures of the
Skiatoock group within the Black Dog area have an aggregate thickness of

600 feet.,

Coffeyville Formation.

Definition. The Coffeyville formation was named by Schrader
and Haworth (1905, p. 448) from exposures in the vicinity of Coffeyville
Kansas . The name was applied originally to the rocks of the interval
between the base of the Drum and the top of the Parsons (Lenapah) lime-
stones, As redefined by Moore (1937, p. 42), the term is applied to

the sandstone-ghale sequence lying between the Checkerboard and the

Hogshooter formations.,
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Distribution and thickness. The oubtcrop of the Coffeyville

extends sbuthward from the Kansas-Cklahoma line to the southwestern
~leorner of Ckfuskee County.

It was impossible to measure a complete section of the Coffey-
ville at any given 1@@ality; however, composite sections indicate a
thickening of the formation from 205 feet in the southern part of
T. 21 N.; R 12 E. to 323 feet in the southern part of T. 20 N.,
R. 12 E. The basal 30 feet of the formation does not erop ocut in the
ares.,

Character and subdivisions. The Coffeyville formation in the

Black Dog aresa c@nsisté egsentlally of gray and blue shales containing
two lenticular sandstones.

The lower 100 feet of the formation is predominantly shele. At
the base, resting upon the Checkerboard limestone, is & black, fissile
shale, T feet thick, which contains small, black phosphatic nodules,
This black shale is overlain by approximately 93 feet of bloeky to
fissile, gray shale which contains thin, wavy-bedded siltstone layers,
which grade upward lnto the lower sandstone. Expoaures of the lower
shale do not occur in the Black Dog area, but there is an excellent
exposure along Flat Reck Creek, secs, 13 and 14, T. 20 N., R, 12 E.,
Tulea County (Fig. 2). ‘

The lower sandstone, which averages 23 feeb in thickness, cone
gigte of gev&r&l lenticular beds each normally less than 3 feet thiek,
grading laterally and v&rti@aily into wavy-bedded siltstone and shale.

The sandstone is buff, essentially fine=grained, thin-to medium-bedded,

ripple-marked, and moderately cross-bedded. Along the Tulsa-Sperry
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road immediately south of Flat Rock Creek in sec. 1%, T, 20 N., |

R, 12 E., this lower sandstone may be examined conveniently.

The lower sandstone grades upward into a thick sequence of
gray to dark blue, thin to blocky shale. Along the road in the,SE%
sec. 15, T, 20 N., R, 12 E., a complete section (112 feet) is exposed.
Cther good exposures are along the Tulsa-Sperry road on the northern
gide of Turley Mountain, sees. 35 and 36, T. 21 N.;, R. 12 E., and
along the east-west road on the eastern side of Reservoir Hill in the
SEL sec. 22, T, 20 N., R. 12 B,

In the Nwi éeco b, P, 20 N., R. 12 E., & local limestone bed
oceurs in the upper part of the middle shale interval lying approxe-
imately 20 feet below the uppsr sandstone. The limestone is a foot
thiqkﬁ dark brown in color, sandy and weathers to brickered. ILarge
erinoid stems are common and stand out in rellef on the weathered
surfaces.

The upper sandstone (Plg. 3) of the Coffeyville formation
forms a rather prominent and easily traceable escarpment from the
alluvium in sec, 10, T, 21 N., R. 12 E. southward to the southwestern
gorner of T, 20 N., R. 12 E. The zone, similar to the lower sandstone
zone, conslsts of buff te dark tan, fine to medium, thin to massive
sandstone, commonly ripple-marked and eross-bedded. Both lateral and
vertical gradation into siltstone and shale are common. Easily
accessible exposures occur along the Tulsa-Sperry road on the northern
side of Purley Mountain, sec., 36, T. 21 N., R, 12 E, and along the paved
road in the WWi sec, 6, T. 19 W., R, 12 E.

The upper part of the formation consists of approximately 40 feef
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of light gray to dark blue shale containing at least two thin coal
beds. The lower portion of the unit is generally silty; the upper
portion is elayey. Loeally, thin underclays sre associated with the
coal beds. The lower coal bed lies 17 to 20 feet below the Hog-
shooter formation and consists of a single bed, normally less than 0.3
feet thick, associated with underelay. In the SE% see. 17, T. 20 NQ,
R. 12 E., the coal has a thickness of 0.2 feet and is‘underlain by 0.2
feet of underclay containing numercus plant fragments preserved as
carbonaceous film. North of T. 20 N., R. 12 E., the bed was not found.
The upper coal bed liss approximately a foot below the Hogshooter fore
mation (Fige. 4-6) and consists of one or more beds, each ranging from
g Pilm to 0.2 feet thick, oceurring in a zone not exceeding 0.3 feet
in thickness. Above and below this coal bed is thin blus-gray, clay
shale, resembling an‘wnderalay and containing carbensceous plant
fragments. North of T. 20 N. this coal is absent, but it does p@gﬁiat
at least as far southward as the center of To 19 N., R. 11 E. An
easily accessible locality for study is along the paved road in the
Wi see. 6, T, 19 N., R. 12 E.

Stratigraghia rglaﬁi@nshigs and-c@rr@latianq The Coffeyville

formation rests conformably upon the Ché@k@fb@afd farma%igﬁ and is
overlain conformably by the H@gah@oter'f@rmati@ng

The C@ffeyvilla'f@rﬁati@n is equivalent to the rocks of the
Kansas section lying between the Checkerboard limestone and the Deunis
(Hogshooter) formation. This interval includes the Hertha limestone,

Ladore shale, Swope limestone and Galesburg shale. It is correlative

with the lower part of the Franeis formetion of south-eentral Oklahoma.
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Figure 2, (me of the best exposureé of the lower shale
of the Coffeyville formation, along the Tulsa-Sperry road,
NEL see, 14, T, 20 N., R. 12 E.

pes

AL

Figure 3. Exp@gure of the upper sandstone zone of the
Coffeyville formation along the Tulsa-Sperry road, NWi
sec. 36, To 21 N., R. 12 E.
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The upper sandstone has been correlated with the bodds Creek sandstone
of Kansas and the subsurface Layton sandstone of Creek County, Okla-
homa (0Oakes, 1952, p. 59).

Paleontology. Wo fossils were found in the formation except

the aforementioned plant fragments.

Hogshooter Formation
Definition. The Hogshooter formation was first mapped by
Adams (1903, pp. 62=63) as the lower Drum limestone. Ohern (1910,
PP . 28-29) named the formation from exposures along Hogshooter Creek,
Nowata County, Oklahoma, and described the unit as follows:
cc.egsentially...a single bed of limestone. This in
ites northern extension is heavily bedded and massive
but to the southward it is thin bedded and argillaceous.
Usuvally fossils are fairly abundant.

Distribution and thickness. The Hogshooter formation has been

mapped from northern Nowata County southward to the central part of
Okfuskee County. In the Black Dog area, the formation emerges from a
position beneath the alluvium in sec. 15, T. 21 N.;, R. 12 E. and trends
southwestward to the southeastern cormer of T. 20 N., R. 11 E. Heavy
gandstone debris conceals the outerop over an extensive part of the
area .

The formation thickens from an average of 2 feet in T. 21 W.,
R. 12 E., to 16.5 feet in the southeastern ecorner of T. 20 N., R. 11 E.

Character and subdivisions. In the Black Dog area, the Hogshootel

has been subdivided into the Lost City limestone member below and the

Winterset limestone member above.

k-]

Lost City limestone member. The lower member of the Hogshooter
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was named by Gould (1911, p. 179) from exposures near Lost City, in
west-central Tulsa County, where the menber attains a maximum thick-
ness of 50 feet. In the Rlack Dog area, the member thickens from 4.5
feet in see. 17, T. 29 N?, R. 12 B., to 15 feet in sec. 36, T. 20 N.,
Rl 31 B. o Teids 5bsent north of see. 8, T. 20 N., R. 12 E. The gray-
blue limestone is dénse, massive and weathers light gray. It is
sparsely fossiliferous. A good exposure occurs along the paved road
in the NWi sec. 6, T. 19 ¥., R. 12 E,

Insoluble residue tests reveal the Lost City limestone of the
Black Dog area with an average composition of 88.5 per cent carbonate,
0.3 per cent residue and 11.2 per cent decanted elay size material.

The residue consists essentially of extremel§ fine, subangular quartz
grains with traces of selenite, orthoclase and lignitic material.

Winterset limﬁskone member. The name was first applied by
Tilton in 1897 to a sequence of limestone and sandstone in Madison
County, Towe (Wilmarth, 1938, p. 2355). Moore (1932, p. 91) restricted
the term to the upper limestone of the Dennis formation of the Kansas
section.

In the Black Dog area, the Winterset member ranges in thickness
from 0.3 to 3.0 feet, averaging 2 feet. It is continuous and its
character 18 consistent throughout the area. The member consists of
gray to dark brown, highly argillaceous, sandy limestone which weathers
yvellow and contains rounded phosphatic nodules, An @bundance of
erincidal debris ie characteristic of the member. Commonly, the lime-

stone weathers into a yellow, granular mass composed almost entirely of

grineidal fragments.




Figure 4. The thinnest occurrence

of the Winterset limestone member

of the Hogshooter formation and
the upper coal (point of hammer)
of the Coffeyville formation,
SWi see. 5, To 20 N,, R. 12 E,

Figure 5. Winterset (Fhw) and
Lost City (IPhle) limestone meme
bers of the Hogehooter formation
overlying the upper coal (head
of hammer) of the Coffeyville
formation, NW§ seec. 6, T. 19 N.,
R. 12 E.

Figure 6. Thick exposure of
Lost City limestone underlain
by eocal bed of the Coffeyville
formation, SEf sec. 15, T, 19 N
R. 11 E.

o
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Insoluble residus tests indicate that the compeosition of the
Winterset limestone ranges from 84.0 per cent @aﬁb@nateylﬁoh per eent
residue and 13.6 per cent decanted clay size material in sec. 32,

To 21 N.; R. 12 E.; to T2.0 per ecent earbonate, %00 pér eent resldue
and 21.0 per cent decented clay size material in sec. 6, T, 19 W.,
R. 12 E., The residue is essentially rounded, fine, siltstone fragments

and silicified orgenic remains.

Stratigrephic relationships end correlation. The Hogshooter

formation conformably overlies the Coffeyville formation and is overe
lain conformably by the Nellie Bly formation.

The Hogshooter is equivalent to the Dennis formation of Kansas
and ‘to the middle part‘of the Francis formation of south-central Okla-
homa (Oskes, 1952, p. 6U4).

Paleontology. Fossils of the Hogshooter ineclude the following:

Protogzoa
Triticites sp.

- Anthozos
Lophophyllidium sp.

Crinoidea
Columnals and plates

Eryozoa
Penestrate and encrusting forms
Nellie Bly Formation
Definition. Acecording ﬁo_G@uld (1925, p. Th), the Nellie Bly
formation was named by D. W. Chern (in an unpublizhed manuscript) from
exposures along Nellie Ely‘ﬁr@@kp Washington County, Okleshoma. Gould,

quoting partially from Ohern, deseribed the formation as follows:
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"Alternating shale and hard, gray sandstone, the
latter renging in thickness from a few inches to
several feet" from 15 feet on the Kansas line to

200 feet in southeastern (Osage County....Rests on

the Hogshooter and is overlsin by the Dewey limsstone,

Distribubion and thickness. The Nellle Bly erops out in an

irregular bend from the Kansas-Oklshoma line in Newabte County southward
to the northern part of Pontotoe County (Tanner, 1956, pe TL)o ‘T%e
formation oceurs in the northeastern corner of the Black Dog area in

a band three to four miles in width. Southward, in the eastern part

of ®, 21 Noy; R 11 E., the outerop narrows to approximately two miles
because of the increase in the weatﬁard dip of the beds on the north-
wastern flank of the Delaware apticline, The formstion becomes thicker
and the width of oubtcrop increases to six miles in the southern part of
the ares. ALs the rabtio of sandstone to shale incresses from north to |
south, the low prairie developed on the outerop in the north becomes
rugged and hilly southward.

Tn Washington County, Oskes (1940, p. 48) diseoversd the thick-
ness of the formation to increase from 80 feet (morth) to 180 feet
(south). The thickness inereaeses from approximately 230 feet in
T, 21 N., R. 11 E., to approximately 300 feet in T. 20 N., R il B,
across the Black Dog area.

Character and subdivisions., The Nellie Bly consists of dark-

colored, sandy to clayey shales, lenticular to persistent sandstones,
thin siltstones and, at least one thin limestone bed. Two of the more
persistent sandstone units have been mapped (Flate I)n,:;-;%lb .

In the southern half of T. 22 N., R. 12 E., the fermation is

poorly exposed because of the low relief. Alluvial deposite of Hominy
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Creek cover much of the Nellie Bly.

i Tn T, 21 W., R. 12 E., the lower 35 to 40 feet of the formation |
l

'c@nsists of dark gray, clayey shale which weathers to a dark soil. A
;local thin limestone bed, colloquially termed the "Turley Mountain
‘Stray“ limestone (Murrsy, 1941), occurs within the lower shale unit.
@ying 22 feet above the Hogshooter formation, the limestone is exposed
éon the northern side of Turley Mountain in the SWi see. 36, T. 21 N.,
ﬁb 12 E. The bed is a foot thick, dark blue to rust-colored, argille-
Eaeeous and weathers bright yellow. Southward, the lower shale of the
ﬁellie Bly increases to a thickness of epproximately 100 feet and con-
tains much intafbedded thin sendstone in T. 20 N., R. 1l E,

: In the east-central part of the ares, & sandstone, colloqnially
@termed,the "Hominy Falls" sandstone end mepped (Plate I) as the lower
%sandstone, ocecurs approximately 35 feet above the base of the formatlon.
éThis unit, best developed on the outlying hills south of Delaware
éCreek,'conaists of up to 25 feet of yellow, fine to medium, thick to
fmassive sandstone, interbedded with thin, silty shale partings. North-
iward, the zone thins and is covered by alluvium north of seec. 9,

iT. 2l N., R 12 E.; southward, the identity of the unit is lost as it
%merges into a complex sendstone«shale sequence in the northwestern part
iof T. 20 N., R. 12 E. and the northeastern part of T. 20 N., R. 11 E,
imhe lower sendstone zone is well exposed above the "Turley Mountain
igtray” limestone at the aforementioned locality. |

: Tn the southern part of the ares, the lower shale of the fore

fmation grades upward into the aforementioned complex sandstone-shele

iswuence._a _ Renging up to 100 feet in thickness, the sequence conslsts

|
|

i
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essentially of gray to buff, fine-grained, laminated to messive, 355
locally highly contorted sandstone (Figs. 7 and 8), interbedded with
gray to tan, micaceous siltstones and gray, lignitic shales. The

beds are exceedingly lenticular, and channeling is commonly observed,
ﬁany of the bedding surfaces are ripple-marked and display a-variety of
‘trails. Unusually high dips (for this region) of up to éix degrees

%ere noted and, although beds were observed dipping in different

directions at different localities, the prevalent dip is two to five

édegrees 4o the northwest., Several authors have considered thesg beds

?as deltaic deposits of a northward flowlng stream. Lloyd and Mathers

(White, 1922, p. 122) described the sequence as:

.08 thick series of shale and sandstone which was
deposited in the delta of a northward-flowing stream.
The series consists in greater part of shale but
ineludes a number of very prominent massive sandstone
beds, which are, however, very lenticular and, at
least for the most part, are foreset delta deposits.
i «.oThe deltaic origin of the rocks is shown by the

; lenticularity of the beds and by their generally
northward dips, which do not correspond with the ;
structure of overlying and underlying rocks. %

;As the sandstones are, in general, not particularly resistant, benches
%are poorly developed and, because of the lenticularity of the beds, are
%traeeable but & short distance. In the northern part of T. 20 N.,

%R, 11 E., this "deltaic" sequence apparently descends in the section

%and splits into several thin sandstone beds traceable for a short

%distanee northward, The lower sandstone (as mapped on Plate I) is
%possibly a northern continuation of the lower part of the "deltalc".
ésequenge, This part of the formation may be examined along the paved

;road extending westward from Sand Springs, Tulsa County, and along ;

A | B o L R O W TR 020 i ol AR DR S il R YU b atab i i I LT N e



21

Figure 7. Cross=bedding and contorted bedding
typical of the middle part of the Nellie Bly
formation, Nwi see. 9, T. 19 N., R. 11 E,

Pigure 8. Contorted bedding in the middle part
of the Nellie Bly formetion, Nwi see. 9, T. 19 N.,
Ro ll Eo y
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Delaware Creek in T, 21 N., R, 11 E,

In the upper part of the Nellie Bly formation is a persistent
sandstone zone colloquially termed the "Shell Creek" sandstone from
exposures along Shell Craekbin T 25}ko, R. 11 E. This sandstone is
best developed in the southern part of the area, where it is 7O to 90
feet thick. Here the lower bed of the unit is a buff to dark tan,
fine-to medium-grained, massive-bedded, friable sandstone which is -
banded with various shades of yellow limonitic stain. This bed is 20
to 30 feet thick and is the only unit of the Nellie Bly formation with
distinetive lithologic character that permits accurate field identi-
fication. Overlying the basal sandstone is a sequence of alternating
ferruginous sandstones and dark shales., Worthward in T, 21 N.,

Rs. 11 and 12 E., the ratio of sandstone to shale decreases, and the
unit is essentially sandy shale,

South of Delaware Creek, the base of the upper sandstone unit
wae mapped with difficulty. At many places, the unit rests directly
upon lower sandstones, and the contact, as drawn on airplene photo=
graphs,'is difficult to determine in the field; nevertheless, it is
believed that the contact as portrayed on Plate I is essentially
correct, The upper sandstone may be examined along the eastewest road
through secs. 29 and 30, T, 20 N., R, 11 E. or along the north-south
road in the eastern gart of T, 20 N., Re 11 E,

Stxatigrgghie relati@nsh;gg and correlation. In the Black

Dog area, the Nellie Bly is conformebly underlain by the Hogshooter

formation and conformably overlain by the Dewey formation.

Paleontology. No fossils were discovered in the Nellie Bly
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formation.

Dewey Formation
Definition. The formation was first mapped by Adems {1903,
Pp. 62-63) as the Drum limestone. Ohern (1910, p. 30) named the
formation from exposures near Dewey, Washington Counbty, and des-

eribed the formation as follows:

The Dewey lens is a bluish, semi-¢rystalline limestone,
usually somewhet shaley but of'ten massively bedded. On
weathering it gives surface fragments which abound in
seams of caleite which resist sclution more. effectively
than the non-crystalline mass. Wherever examined the
Dewey sbounds in fossils, Campophyllum torguim f@aninia
torquia] being especially abundant.

Diatribution and thickness, In Oklahoma the formation has

been traced from T, 28 N., R. 1k E., Nowata County, to southern
Qkfuskee County . ts southern equivalent, the Belle City limestone,
continues southward to central Pontotoc County (Oakes, 1952, p. 68).

In Nowate and Washington Counties, the formation is generaily
10 feet thick (Oakes, 1952, p. 68). Southward in sec; 33, T. 23 N.,
R. 12 E,, a thickness of 20.5 feet was reported by Gardner {1956,
personal communication). In the Black Dog area, the thickness ranges
from 16.5 feet in sec. 28, T. 21 N,, R. 11 E., where the upper part
is presumably removed by pre-Chanute erosiomn, te 52 feet in sec, 31,
?, 22 N., R, 12 E.

Character and subdivisions. The Dewey consists of from one to

three thin limestone beds separated by dark, calearsocus shale,
Along the north-south road a quarter mile south of the north-

western corner of sec. 20, T. 22 N., R. 12 E,, the upper 15 feet of
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the Dewey is exposed. The upper 3 feet consists of blue, dense,
somewhat wavy-bedded, argillaceocus limestone containing poorly pre-
served fossils, Beneath the upper limestone is 12 feet of highly
ecalecareous, marly shale containing knobby nodules of limestone and

poorly preserved foseils, including Ceninia torquias (2) (Owen).

Southward on the outlying hill in the SWi sec. 31, T. 22 N.,

R. 12 E., the Dewey consists of 50 feet of dark gray, calcareous shale
averlain by E.Seret of yellow, highly argiliascecus, fossilifercus
limestone.

Near the northwestern cormer of sec. 24, T. 21 N., R. 11 E.,
the basal bed of the Dewey is a limestone, colloguially termed the
"Gowbarn" 1imestone (ﬁurray, 1941). The bed is 2 to 3 feet thick, gray
to rust-colored, medium crystalline, argillacecus, and sandy. It
weathers to a light gray or yellow color., The upper bed of the for-
mation consists of 3 feet of yellow to light brown,‘msdiumébedded,
argillaceous limestone which weathers to & dirty yellow color.
Separating the two limestones is 30 feet of dark gray, calcarecus
ghale, »

In sec. 28, Ts 21 N., Re 11 E., only the lower 16 feet of the
Dewey is pressnt; the‘uppar part-is presumed to have been removed by
pre-Chanute erosion. The formation is represented here by two thin
limestones, one to 3 feet thick, separated by 12 feet of thin sandstone
and shale., From this point southward, these two limestones persist in
the lower part of the Dewey and can be distigguished at most places

by the color of their weathered surfaces. The lower limestone weathers

to light gray; the upper limestone (of the lower part of the formstion)
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weathers to yellow or rust-color,

In seecs. 24 and 25, T. 20 N., R. 10 E., all three limestones of
the Dewey are present. The two lower beds, exhibiting the above-men-
tioned weathering characteristics, are exposed on the western shore of
Shell Lake in the SEL sec. 24, T. 20 N., -R. 10 E. The beds are not
exposed in place, but their presence is indicated by large float frag-
.| ments resting upon the upper persistent sandstone of the Nellie Bly
formation. Along the northe-south road approximately one quarter mile
south of the north line of sec. 25, T. 20 N., R. 10 E., the upper lime-
stone bed is,% feet thick and consists of blue-gray, medium crys-
talline, thick-bedded limestone which weathers to a yellow color. Here
the middle part of the formation expresses itself as a grass-covered
slopé of low relief. The estimated thigkness of -the formation is 30 to |
35 feet. South of this locality, the major part of the Dewey is con-
cealed by eolian material.

Insoluble residue tests reveal the composition of the upper
limestone bed of the Dewey formation ranging from Th.9 per cent car-
bonate, 2.4 per éent residue and 22.7 per cent decanted clay size
material in sec. 31, T, 22 N., R. 12 E., to 93.0 per cent carbonate,
0.2 per cent residue and 6.8 per cent decanted clay size material in

sec., 25, T, 20 N., R. 10 E,

Stratigraphic relationships and @orrelationc The Dewey is
conformaebly underlain by the Nellie Bly formaﬁionn In Nowata and
Washington Counties, the Dewey is overlain unconformebly by the
Chanute formation (Oskes, 1952, p. 73). In most of the Black Dog

area, there is no direct evidence of an unconformity at the Dewey =
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Chanute contact; howsver, the absence of the upper limestone bed and
the rather abrupt thinning of the formation in the south-central part
of T. 21 N., R. 11 E., indicates that the unconformity econtinues
southward, at least to that area.

g ‘The Dewey formation is correlative with the Cement City member
of the Drum limestone in Kansas, and the formation probably correlates
with the Belle City limestone of central Oklshoma (Oukes, 1954, p. Th).

Paleontology. In general, fossils occurring in the Dewey

formation are poorly preserved. Fragments of Caninia torquia (2)

{Owen) oceur in sec. 20, T. 22 N., R. 12 E., but were not discovered
farther south. PTriticites sp. is numerous in the lower limestone in
the central part of the area. Various poorly preserved specimens of

brachiopods, corals and crinoid columnals are present throughout the

formation.

G@helata Group

The neme Ochelats was first applied by Chern (1910, p. 38) to
beds lying between the Dewey and Avent limestones. Several different
meanings were attached fo the name until Moore (1937, pp. 39-43) pro=
posed the name QOchelata as a group name for strata lying between the
base of the Chanute formation and the base of the Nélagoney formationq
Oakes (1952,‘ppn T74-75) extended the upper limit to include the Tallant
formation and to ceoincide with the MissourimVirg1¢ unconformity.

\ In the Black Dog area, the Ochelata group is approximately 625
feet thick and, in order of predominance, consists of gray and maroon

shales, thin to massive sandstones, locally thick limestones, and a
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lenticular dolomite. Most of the sandstones are lemticular, with
rather rapid lateral lithologic changes into shale; yet, some of the
shale units persist across the area with little or no change in
character or thickness.

On the basis of lithology, the Ochelata group has been sub-
divided into five formations; they are (ascending): Chanute, Iols,

Wann, Barnsdall and Tallant.

Chanute Formstion
Definition. The Chanubte formstion was named by Haworth and
Kirk in 1894 from exposures in the vieinity of Chanute, Neosho County,
Kensas (Wilmarth, 1938, p. 399). The term was introduced into Oklahoms
stratigraphy by Moore (1937, p. 43) as "The lowermost formation of the
Ochelats group....lt is normally underlain by the Drmmlfiwwej] linmew
‘stone and overlsin by the Tola (includes Avant) limestone".

Distribution and thickness. The formation is first encountered

in Oklshome in northwestern Nowata County where it trends southwestward
to the North Canadian River in Okfuskee County. In the Black Dog area,
the formation crops out in a narrow band on the steep slde of an easte-
ward facing escarpment capped by the Avant limestone and lenticular
sandstones of the Wann formation. The outerop is generally covered by
debris from the overlying formations.

The thickness of the formation is quite uniform throughout the
area, ranging from 32 to LO feet,

Character and subdivisions, In the mapped area, the formation

consists of dark gray shales, silty sandstones and one or more thin
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cosl beds. According to Oskes (1952, p. T6):

In southern Washington County the Chanute consists of

three members: & basal unnamed shale member; the Thayer

coal member; a sandstone member, correlated with the

Cottage Grove sandstone of Kansas; and an upper coaly

shale member only a few inches thiek.

All four members described by Oakes are represented in the northern part
of the area, but due to the nature of the exposures, it is difficult to
define the limits of the members or, at places, the limits of the
formation.

The lowsr shale member, though poorly exposed, is the most per-
sistent member of the Chanute in the area, The Thayer ccval was dis-
covered in place at only one loecality in the northern part of the ares,
but, according to Cakes (1952, p. T7), the member has been identified
a8 far south as sec. 14, T. 21 W., R. 11 E. The Cobttage Grove sandstone
member iz somewhat diverse in character and thickness. It is beetb
developed in the north and was not discovered south of sec. 28, T. 21 N,
B.‘ll E. Although the "coaly" shale member is not exposed south of
Oklehoma State Highway 20, it is probably represented in various places
by & coveredyinterval occurring between the Cottage Grove sandstone and
the Paola limestone member of the JTola formation.

By far the best exposure of the Chanute occurs along Oklahoma
Stete Highway 20 immediately west of Quaepaw Creek in sec. 24, T. 22 N.,
R. 11 E. (Fig. 9). The Thayer coal, exposed at road level; consisis of
a bed of coal 0.4t feet thick. Resting upon the coal, the Cottege Grove
bsandstaﬁe member is 14 feet thick and is composed of gray to buff, fines

grained, thin-bedded sandstone. The bed is very silty and micacecus, and

it contains g few lignitic streaks near the top which may represent the
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e upper "eoaly” shele member,

On the esstern end of the outlying hill in the SWE sec. 31,
T, 22 N., R. 12 E;S the lower shale member (overlying the upper lime-
stone bed of the Dewsy formation) iz a dark gray, non-fossiliferous,
elay shale., The member is 22 feet thick. A wellwdefinéﬁ bench marks
the outerop of the Cottage Grove sandstone menber., The sandstone is
dark brown, fine-grained, massive and resigtant in the lower part,
laminated and less resistent near the top. The upper surface is
deeply pitted. The Cotbage Grove is b feet thick and is separated
from the Paola limestone by 6 feet of covered interval, probebly
representing the upper "coaly" shale member,

South of seec. 28, T, 21 N.;, R. 11 E., the Cottage Grove is
not recognizeble, and the formation is predominantly shale, with
possible thin coal seams,

Stratigraphic relationships and correlation. The Chanute fore

mation rests uﬁc@nf@rmably upon the Dewey formation and is overlain
conformably by the Paola limestone mewber of the Tola formation.

The Chanute formation of the Black Dog arsa iz a direct cone-
tinuation of the Chanute formation of Kansas, A part of the Hilltep
formation of Seminole County may r&@r@aent & southern eqmivaianh of the
Chanute formation (Tanwner, 1956, p. 84),

Paleontology. The Chanute formetion 1s esgentially non-fosgil-

iferous in the Black Dog ares.

Tola Formation

Definition. The Ilola formation was named originally by Haworth
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and Kirk in 1894 from exposures at Iola, Kansas (Wilmerth, 1938,
pPo 1017). Newell {Moore, 1932, p. 92) subdivided the formation at
the type loeality inte three members, all of which are recognizable

in the Black Dog ares.

Distribution and thickness. The Iola outercp is first
encountered in northern Oklahome in the northwestern cornmer of Nowata
County and is traceable southward to T. 15 N., R. 9 E., Creek County.
South of this point, the f@rﬁation has been removed by pre-Barnsdall
erosion {Oakes, 1952, p. 78). In the Black Dog area, the Avent lime-
stone, the upper member of the formation, caps a prominent eastward
facing escarpment and is readily tracesble throughout the area. The
lower members, the Munale Creek shale and Pacle limestone, are largely
concealed and are traceable only by their position in relation to the
superjacent Avant limestone. For this reason, the Avant is mapped as
the Tola formation, and that part of the formation ccecurring below the
Avant is included as the upper pert of the Chanute interval (Plate 1).

The thickness of the formation ranges from 46 feet in sec. 28,
T. 21 No, R. 11 E., to 76 feet in sec. 24k, T, 22 N., R, 11 E.; it
averages 65 feet.

Cheracter and subdivisions. In the Black Dog area, the fore

mation is subdivided (as Qh the type loeality in Kansas) into the Paola
limestone member, the Muncie Creek shale member and the Avant limee
gtone menber,

Paolsa linwstqne member, The Paols lim@&t@ne was named by

Newell (Moore, 1932, p. 92) from exposures at the type locality near

Paocla, Kansas.




31

Figure 9. An excellent exposure of the Iolae
formation and part of the Thanute formation,
along Oklahoma State Highway 20, NEL sec. 2U,
T. 22 N., R, 11 E.

Figure 10. Wavy bedding typical of the Avant
limestone, SWi sec, 26, T. 22 W., R. 11 E.
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In the Black Dog area, the member is an extremely caleareous |
sandstone, averaging generally less than 3 feet thick. The unit is
largely concealed by the overlying ancig Creek shale, but its
presence is usually indicated by a slight bench which at many places
gupports a growth of persimmon trees,

An excellent exposure of the Paola member ocours in the road
cut of Oklahoma State Highway 20 in the NE% see. 24, T, 22 N., R. 11 E.,
(Pig. 9). A%t this loeality, the member consists of 1.5 feet of dark
gray, extremely calcarecus, non-fosgsiliferous sandstone, which weathers
to a dark rust color.

An insoluble residue test reveals the Paola limestone from ‘the

aforementioned locality composed of 32,9 per cent carbonate, 54.1 per

;cent regidue and 13,0 per cent deeanted clay size material. The residue

%consists essentially of fine, subangular quartz grains with a trace of
1muscovite and carbonaceous materisl.,

Muncie Creek shale member, The Muncie Creek shale member was
named by Newell (Moore, 1932, p. 92) from exposures at the type locality
‘|along Muncie Creek, Wyandotte County, Kansas.

Within the Black Dog area, the member thins from 63 feet in
sec. 24, T, 22 N., R. 11 E., to 26 feet in sec. 16, T,VQQ N., R. 11 E.
This thinning of the Muneie Creek south of sec. 33, T. 21 N., R. 11 K,
results in considering a b@nmh located approximately mideway between
the Paola and Avant limestones to be equivalent to the lower part of
the Avant at the type l@@&liﬁyo This relationship is not evident in

the Black Dog area, but it has been supported by the work of Qekes

(1952, pp. 82-83) south of the Arkansas River in Tulsa County., e
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The Muncie Creek consists of dark to light gray, fissile to

blocky shale containing small, phosphétic nodules. It alsc contains
thin zones of oval ironstone coneretions, many of which have calcite-
filled shrinkage cracks. The shale weathers to an olive-yellow. The
member in its entirety may be examined at the aforementioned road-cut
along Oklshoms State Highway 20, sec. 24, T, 22 N., R. 11 E. (Fig. 9).
Avent limestone member. The Avant limestone, which corresponds
to the Raytown limestone of Kensas and Missouri, was named by Chern
(1910, pp. 31=32) from outecrops in the. vieinity of Avant, Osage
County, Oklahoma.
The member thins from 53 feet (Gardner, 1956, personsl communi-

cation) near Avant, to 15 feet in sec, 24, T, 22 N., R. 11 E. Southward

|
|

the member generally displays a thickness of 10 feet.

‘In the NE{ sec. 24, T. 22 N., R. 11 E. the member is gray to
light pink, dense to finely crystalline, thick-to wavy-bedded. (Fig. 10),
fossiliferous 1imestone,‘ It weathers to gray, wavy fragments of approx-
imately 0.2 feet in thickness. Insoluble residue tests reveal the
member at this locality containing only T7.3.per cent insoluble material,
of which 6.7 per cent is clay size.

Southward, thin interbedded sandstone comprises an inereesingly
large percentage of the interval, and the limestone component becomes
increasingly arenaceous and argillaceous. Along the eagt-west road in
the northwestern corner of sec. 36, T. 20 N., R, 10 E,, the Avant is
composed of three units: & lower bed (4 feet thick) of gray, finely

crystalline, sandy limestone; a middle bed (6 feet thick) of buff to

lgray, fine-grained, medium-bedded sandstone; end an upper bed (2 feet |
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thick) of gray, dense, finely crystalline, sandy limestone. The lower
bed weathers ﬁ@ 8 deep maroon. JInsoluble residue tests reveal the
above-mentioned limestone with an average composition of 80.2 per cent
.|carbonate, 8.5 per cent residue and 11.3 per cent decanted clay size
material. The residu& @@nsiata of extremely fiuéy well-gorted, sube
angular quartz gradins.,

Stratigraphlie relationships and correlation. The Tola formation

resbs conformably upor the Chanute formation and is overlein conformably
by thevwann formation.

The Iole formation of the Black Dog area 1s a direet @@mtinuatiu£
of the Iola f@rmatiwn of Kensas.

Paleontology. The Tollowing fossils were collected from the
Awant limestone in scattered localities throughout the avesa:

Protozoa
Trlticites sp.

Brachlopoda
Dietyoclostus sp.
Tehinoconchus semipunctatus (Shapard)
Tinoproductus 8p.
Meekella striatocostate (Cox)
Neospirifer dunbari King

Pelecypoda
Myalina sp.
Wann Formation
Definition. The namé Wann wae originally asslgned by Chern
(1910, p. 28) to & sequence of sandstone, shale and 1im@st@mé exposed
near the town of Wemn, Osage County, Oklshoma. The term was seldom

employed until Cekes (1940, p. T4) redefined the unit as the interval

. o sbetween the top of the Iola formation, below, and

[y
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the base of the Torpedo sandstone, above, or the base

of the Birech Creek limestone where the Torpedo sand-

stone was removed by pre-Birch Creek erosion.
Tn the Black Dog ares, the southern equivalent of the Birch Creek
limestone member, the Okesa sandstone member of the Barnsdall for-

metion, overlies the Wann.

Distribution and thickness. The Wenn extends from the Xensas-

Oklahoma line southward to Creek County, where it is completely removed
/ Whesda ¥

by pre-Ehemute erosion (Vakes, 1952, p. 8t). The formation crosses the

central part of the area as a rugged, tree-covered terrain from four to

eight miles in width.

Because of the excessive width of the outcrop, no complete

T

single exposure was discovered, but composite sections indicate a slighi
thinning of the formation from 325 feet in the north, to 275 feet to
the south.

Cheracter and subdivisions. According to oekes (1952, p. 84):

The Wann formetion is notable for its heterogeneous rock
types which intergrade both laterally and vertically.
In this ares the Wann consists dominantly of shale and
sandstone with limestone and limy sandstones present in
small emounts end only locelly....thick sandstones are
prominent in Tps., 20 and 21 Ne..o
Tn the Black Dog area, the lower part of the formation is a thick shale
sequence; the middle part consists of massive sendstones; the upper part
ie predominantly shale.
The lower shale thine from 170 feet in T, 22 N., R, 11 B., to
100 feet along the Arkansass River in T. 20 N., R. 10 E. This shele is

gray to dark blue, blocky, fosgilifercus and containe numercus lenticular

sandstone beds, some quite thick. Locally the shale contains thin,

=
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fossilifersus, limy zones, many of which are literally packed with
Triticites sp., The "Fusulinid-bearing sandstone”; which was mapped by
onidiisesgdsotiNgs (White, 1922, p. 355), eccurs nemr the top of the
lower shale unit. A complete seetion of the lowsr shale may be observed
along the road through the NE: see. 31, T. 21 W., R. 11 E. Auother good
exposure ocours in the SWi sec. 21, T. 20 Wis54R% EL(; Eo., where fossil-

ifercus limy zones occur within the sghale.

Overlying the lower shale is a thick section of massive sand-

stone section forms steep c¢liffs along Hominy Creek and is traceable
southward, where it produced precipitous bluff. overlocking the Arkansas
River. The upper persistent sandstone bed in this sandstone interval
is mapped as the Clem Creek sandstone menber (Plate I), and in the
southern part of the ares, the lower part of the sandstone interval is
colloquially termed the "Washington Irving" sendstone (Oakes, 1952,
p. 85). g
Cotlf & ¥

¢lem Creek sandstone member., The name was applled by Emery
{White, 1922, p. 3) to

. 008 geries of massive medium-grained sandstones and

thin lenbicular shales aggregating 60 to 65 feet in

thickness and are exposed along Clem Creek in the

northwestern part of T. 23 N., R. 11 E. This for-

mation is limited below by the red limestone....
Unfortunately, the red limestone is not recognizable south of T. 23 N.,

R. 11 E.* (Gardner, 1956, personal communication), and southward from

arbitrary. In Tps., 21 and 22 N., the upper persistent sandstone was

stone and interbedded shale, averaging 100 feet in thickness. This sand

this point the location of the bage of the Clem Creek member is somewhat

¢

_mapped as the Clem Cresk sandstone member, Ite equivalence with the |
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Clem Creek of the type locality is doubtful; therefore, the cdgfact is

indicated by a dashed line. South of T. 21 N., the base of the Clem
Creek merges into the thick "Washington Irving" sandstone, and ‘the
contact is, at best, a doubtful equivalent of the Clem Creek sandstone
as mapped to the north. gl .

The Clem Creek and the underlying sandstone are well exposed
'along Oklahoms State Highway 20, seecs. 23 and 2k, T. 22-Ne, R. 10 E.
The member consists of 29 feet of buff, fine-to medium-grained, massive
sandstone. Underlying the member is T5 feet of alternating thick to
messive sandstones and gray shales.

In sec. 14, T, 20 N., R. 10 E., the Clem Creek sandstone,
|oceurring 189 feet above the base of the formation, is buff, fine-to
medium-grained, massive and ferruginous. It weathers light brown and
icontains considerable interbedded maroon shale. Below the member is
85_feet of massive éaﬁdstone interbedded with maroon shale.

Overlying the Clem Greek_is a ghale unit which ranges in
thickness from 50 to 60 feet throughout the area. Along Oklehoma State
Highwey 20, in sec. 23, T. 22 N., R. 10 E,, the unit consists of 50 feet
of dark gray to maroon shale with several thin sendstone beds. These -
sandstones, generally less than 2 feet thick, are buff to yellow,
essentially fine-grained, with fucolds end ripple marks.

In secs. 27 and 34, T, 21 N., R. 10 E., the Clem Creek is
separated from the overlying Okesa sandstone by epproximately 60 feet
of marcon to clivee-yellow shale conteining considereble sandstone,

especially near the top., This sendstone is buff, thin-to thickw

bedded, silty and weathers orange. iy
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Stratigrapnic relaticonships and correlation. The Wann for-

mation is underlain conformebly by the Iolas formation. Aé@ording to
Oakes (1952, p. 87), the Wann is overlain unconformébly by the Okesa
sandstone member of the Barnsdall formation. No evidence of the uncon-
formity was discovered in the Black Dog area.

The Wann is equivalent to the strata in Kensas lying above the
Iola formation and below the upper limestone member, probably the South
Bend limestone member, of the Stanton limestone {(Uskes, 1940, p. 80).

Paleontology. Fossils collected from the lower shale of the
Wann formation in the sw% see., 21, T. 20 N., R, 10 E. inelude the
following:

Protozoa
Triticites sp.

Anthozoa
Lophophyllidium eoniforme Jeffords

Crinoidea ;
Golumnals and plates

Bryozoa
Penestrate forms

Brachiopoda
Tidnoproductus sp.

Chordata
Petalodus destructor (Newberry and Worthen)

Barnsdall Formation
Definition. The Barnsdall formation was mnamed by Oakes (1951,
p. 120) from exposures near the town of Barnsdall, Osage County, Oklahoma.
The name was applied to the rocke of the interval from the base of the

Birch Creek limestone upward to the base of the Tallant formation.
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Southward from the type locality, the basal Birch Creek limestone
grades laterally into the Okesa sandstone, which is considered the basal
member of the formation in the area under consideration.

Distribution and thickness. The formation extends from the

Kansas=0Oklahoma line in northwestern Nowata County southward to the
North Canadian River in Okfuskee County (Ries, 1954, p. 76). The out-
crop of the formation crosses the Black Dog ares in an irregular band
from one to six miles in wid%ho

The Barnsdall maintains a fairly constant thickness of 165 feet
in the area, .

Character and subdivisions. Oskes (1954, p. 89), in deseribing

the formation, states:

The Barnsdall formation is heterogeneous and contains

shale, sandstone, dolomitic limestone and dolomite. It

has several members, probebly none of which is co-

extensive with the formation, unless it is the shale

menber at the top which spparently is present all along

the outecrop.

In the Black Dog area, the formation is subdivided into the lower Okgsa
sandstone member and the upper unnemed shale member, which contains the
Wildhorse dolomite lentil.

Okesa sandstone menber. The Okesa sandstone was mapped with
difficulty because of the lenticular nature of its individual sandstone
beds and the lack of lithologic criteria which allow them to be dis=
tinguished from sandstones in the upper part of the Wann formation.
Where the unnamed shale member is present, the base of the Okesa is

established at the base of the second well-developed sandstone below

the overlying shale prairie; where the shale member is absent (due to
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recent erosion), the contact is somewhal uncertain and is indiéated by
8 éasheﬁ line.

fMhe member is copposed of several lenticular, thin to massive
sandstone hads alternating with marcon esnd gray shales and thin silty

g. 11). This sequence grades upward into the uppsr ummamed

2o

zones (¥
ghale menmber.

The Okesa sandstone is typically developed along Wildhorse
Oreek in the SEf sec. 32, T. 22 W., R. 10 E., where the member is 85
feet thick and consists of &lternabing sandstone, siltstone and shale.
The lower pars-of the member (Fig. 12) consiste essentially of buff,
fine=t0 mediumegrained, thin to massive, somewhat cross-bedded sand-
shonz interbedded with thin, gray to marcon shsle. Upward, the per-
centage of sandstone decreases, and the topmost 36=fuot section is pre=
doninantly marcon and gray shale with three to four beds of buff, silty
sandstone, each less than 3 feet thick.

Another good exposure is along the northe-south road in the NW%
gec. 5, T. 20 N.;, R. 10 E., and the uE-sec. 31, 7. 2L N., R. 10 E,

Unnamed shale member:' The upper shale of the Barnsdsll for-
mation persists acrogs the ares with little change in thlckness or
character. The member averages 80 feet in thickness and is composed of
derk gray, fissile to blocky, fossiliferous shale with local, thin
calearasous zomes, North of ses. 18, T. 21 W., R. 10 E. the upper paxrt
of the shale contains the Wildhorse dolomite lentil.

Aleng Cklahoms State Highwsy 20 in the NWi sec. 21, T. 22 N.,
R. 10 E.,a calcareous zone occurs epproximately 35 feet below the Wild-

Lhoese dolomite. —Abundant fosslls occur in this zone and in the |
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Figure ll. Lenticular sandstone beds ef the Okesa
sandstone member of the Barnsdall farmatiwn, NW—
sec. 20 T, 22-N., R. 10 E,

figure 12, Massive sandstone beds neér ﬁhe base
of the Okesa sandstone, SWL ses. 33, T. 22 N.,
R. 10 E.
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overlying shale, In sec. 18, T. 21 N., R. 10 E., several fossiliferous

calcareous zones occur in the upper 50 feet of the menber.

Wildhorse dolomite lentil. The unit was named by Greenme (1918,
pp. 121-122) from exposures along Wildhorse Creek in the western part
of T. 22 N., R. 10 E. The northernmost exposure oceurs in the southern

part of sec. 22, T. 23 N., R. 10 E. (Gardner, 1956, personal communi-

' cation),. From this point southward, the Wildhorse increases in thicke
ness to a maximum of 20 feet in T. 22 N:., R. 10 E. Continuing southward,

the lentil thins at a fairly uniform rate of one foot in the Wi sec. 18

T. 21 N., R. 10 E. South of this locality, the Wildhorse is indis-
tinguishable from other calcareous zones in the upper Barnsdall shale.
In the north, the lentil forms the most distinctive escarpm@gt in the
Black Dog areg.

Near the county road in the SEL seec. 30, T. 22 W., R. 10 E.,
the Wildhorse dolomite is at least 16 feet thick (base covered) and
consists of dark grey to blue, medium crystalline dolomite (Fig. 13).
The upper and lower few feet are thin and wavy;bedded = gimilar to the
upper ﬁart of the Avant limestone - and weather into dark, platy
fragments. 'The middle 3-foot section is more evenly bedded and is
thicker bedded, with large solution cavities. lLarge blocks of the
dolomite litter the underlying shale slope. It is separated from the
overlying Bigheart sandstone by a few feet of shale.

Along the southeastward flowing stream in the WWi sec. 18,

T, 21 N., R. 10 E., the Wildhorse is one foot thick and lies 20 féet

below the Bigheart sandstone. It is dark blue, argillaceocus, and

occurs in wavy beds less than 3 inches thick., Numerous Triticites sp.

1
|
|
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|
|
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| formation rests unconformably upon the Wann forméti@no This relatione-

i County, Oskes (1952, p. 92) has discovered the Wann and Iola formatbions

stand out in relief on the weathered surface.
Insoluble residue tests indicate the composition of the Wild-

horse dolomite ranging from 92.9 per cent carbonate, 0.1 per eent

residue and 7.0 per cent decanted clay size material in_gego 19,

T. 22 N,, R. 10 E., to 81.3 per cent @gfbonate, 2.1 per cent residue

and 16;6 per cent decanted clay size material in sec. 18, T. 21 W.,

R. 10 E. The regidue is composed essentially of silt size quartsz '

graing and silicified organic remains.

Stratigraphic relationships and correlation. The Barunsdall

ship is not evident in the Black Dog area, but southwerd in Creek

to have been removed by pre-Barnsdall erosion, and the Barnszdall rests }

upon the Chanute formation in T. 15 N., R7 9 E. The Barnsdall is nverw'

lain conformebly by the Tallant formation.
The lower part of the formation in the Black Dog area grades 1

northward into the Birech Creek limestone member, which is equivalent

to the South Bend limestone member of the Stenton limestone in southern

|
|

Kensas. The upper part of the Barnsdall is equivalent to the lower par%
: I

6f the Weston shale of Kansas (Oekes, 1952, p. 92). Acgording to Tanneﬁ

(1956, p. 86), the Barnsdall probebly corresponds to part of the Hilltop

formation south of COkfuskee County.

Paleontologzo- Fossils collected from the unnamed shale menber

in the NWi sec. 21, T. 22 N., R. 10 E. inelude:

Anthozos
ggphophyllidium 8P




Ly

Figure 13. Wavy bedding typical of the Wildhorse
dolomite, SEL sec. 30, T. 22 N., R, 10 E.

Figure 14. Escarpment capped by the Wildhorse
dolomite, SWi sec. 16, T. 22 N., R. 10 E.




45

Crinoidea ‘ ~ —
Columnals and plates ‘

Echinoidea
Spines

Bryozoa
Encrusting forms

Brachiopoda
Orbiculoidea missouriensis (Shumard)

Pelecypoda
Astartella coneentrica Conrad

Myalina (Myalina) glossoidea Newell
Nuculana sp.

Gastropoda
Euphemites carbonarius (Cox)
- Glabrocingulum grayviliiense (Norwood and Pratten)
Trepospira depressa (Cox)
Worthenia tabulata (Conrad)

Seaphopoda
Dentalium sp.

Cephalopoda
Pseudorthoceras knoxense (MeChesney)

Tallant Formation

Definition. Above the Barnsdall formation in southern Osage
County is a complex segquence of sandstone and shale. Prior to work
by Oskes, the lower bed of this sequence, the Bigheart sandstone, was
considered the southern equivalent of the Tonganoxie sandstone, the
basal bed of the Virgil series of Kansas (Moore, 1949, pp. 122-131).
However, subsequent work by Oskes has demonstrated that the Cheshawalla
sandstone, the upper persistent bed of the aforemsﬁti@ned sequence
corresponds with the Tonganoxie sandstone of Kansas. That part of the
sandstone-shale sequence below the Cheshawalla sandstone and above the

Barnsdall formation was reassigned to the Missouri series and named
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Tallant from exposures near the town of Tallant in central Osage

County (Oakes, 1951, p. 121).

Distribution andbthickness, The Tallant extends from the

Kanses-Oklahoma line in nérthwesternymawata County southward to the
northwestern part of kauskee County, where the f@rmatign is trune-
cated by the Vamoosa formation of the Virgil seriss (Ries, 1954,
Do T8)e |

The Tallant is 250 feet thick in T, 24 W., R. 10 E. (Tamner,
1956, p. 32). Southward, progressive truneation by pre-Virgil erosion
has reduced the thickness to 190 feet in the northern part of T. 23 N.,
R. 10 E., 126 feet in the southern part of T. 23 N., R, 10 E. (Gardner,

1956, personal communication), and 60 to 80 feet in the Black Dog area.

Character and subdivisions. Qakes (1951, p. 121) deseribed the |

Tallant formation as follows: 1
|
In Osage County...there are two principal, named, |
gandstone members, the Bigheart and the Revard in
ascending order, but the several geologists who have
written about them are not in accord as to their limits
except, fortunately, that all agree on the base of the
Bigheart, the basal member of the Tallant.

It is probable that the Revard sandstone member, or its sauthern equi-
valent, has been removed by pre-Virgil erosion in the Black Dog area
and that all of the Tallant within the area could be correlated with
the Bigheart sandstone in T, 2k N., R. 10 E., where it is 11% feet thick
(Tanner, l95§, p. 36). However, as the upper limit of the Bigheart has
not been defined, a persistent basal sandstone has been designated
arbitrarily as Bigheart in the Black Dog area.

Bigheart sandstone member. The member was first named by

S J
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Hutehison (1907, p. 89) from exposures near the town of Bigheart (now
Barnsdall). The sandstone is well exposed along Oklahoma State High-
way 20 iﬁ.the SWi sec. 18, T. 22 N., R. 10 E. Here the member is buff
to tan, fine-to" medium-grained, massive, ferruginous sandstone which
weathers orange. It is 21 feet thick.

Near the center of the N% sec. 30, T. 22 N., R. 10 E., the i
ﬁigheart is exposed 10 feet above the Wildhorse dolomite in the east-
ward flowing stream. It consists of 25 feet of buff, fine-td medium-
grained sandstone which weathers to a rusty-yellow. The lower part is
medium-bedded; the middle and upper parts are massive and ferruginous.

In the NW} sec. 18, T. 21 N., R. 10 E.,the sandstone is 27 feet
thick, buff to tan, fine-to6 coarse-grained, massive, moderately con-
torted, with a clay pebble conglomerate near the base.

In the NW% sec. 30, T. 21 N., R. 10 E., the Bigheart is 25 feet
thick. The lower 6 feet is a buff, essentially fine-grained, thick-
bedded sandstone with characteristic iron staining. The middle 15 feet
consist of a buff, highly contorted, readily eroded, ferruginous sand-
stone. Capping the sequence is a ledge of resistant, buff, fine-
grained sandstone with a thickness of 4 feet. The weathered surface of
the member is deeply pitted. South and west of this éxposure the Bigheart
is partially covered by eolian deposits.

The part of the Tallant formation above the Bigheart sandstone
member consists of interbedded lenticular sandstone and gray to

meroon shale. Along Oklahoma State Highway 20 in the SW% sec. 13,

T, 22 N., R. 9 E., the unit is 48 feet thick and consists predominantly

| of gray to maroon shale and smaller amounts of buff, thin to massivedwﬁﬁ
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locally silty sandstone,

Stratigraphic relationships and correlation. The Tellaut for-

mation rests conformsbly upon the Barnsdall formation. It is overlain
unconformably. by the Cheshawalle sandstone, the basal menber Qf the
Virgil series. No physical evidence of an unconformity was cbserved;
and the rocks, without exception, bear no distinguishing lithologle
characteristic which permits field identification. Nevertheless, the
rather abrupt thinning of the formation southward indicates that the
Tallant is progressively truncated by pre-Virgil erosion.

The Tallant is equivalent to the upper part of the Weston
ghale of southern Kansas (Oakes, 1952, p. 95})‘°

Palecntology. The Tallant formation is essentially none-

fosgilifercus in the Black Dog area.

VIRGIL SERIES

fI’“ne Virgil series derives its name from the town of Virgil in
Greenwood County, Kensas. As defined by Moore (1932, p. 96}, it in-
eludes all of the upper Pennsylvanian teds from the unconformity at
the base of the Tonganoxile sandstone upward to the unconformity at the
base of the Indlan Cave sandstone. Where the Indian Cave is absent,
the top of the Brownville limestone marks the top of the Virgll series,

Moore {1951, pp. 51-T73) subdivided the Virgil of Kansas into
the Douglas, Shawnee sand Webaunsee groups. In central Cklahoms the
Virgil series is subdivided into three formations which are, in
ascending order, the Vamoocsa, Ada and Vanoss formations. As the

Virgil beds in Osage County are transitional between the cyelie
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deposits of Kansas and the coarse clastic deposits of central Ckla-
homa, local terminology of both areas has been combined in the classi-
fication in this report.

The Virgil series in the Bla@k Dog ares ig-represented>by‘
approximately L60 feet of maroon to dark gray shales, thin to massive
sandstones and a few thin lenticular limestone beds, Thie sequence ig
equivalent to the Douglas and the lower part Qf the Shawnee groups of
Kanses, and the lower and middle parts of the Vamoosa formebtion of

central Oklahoma.

Douglag=-Shawnee Group

The terms Douglas and Shawnee were employed originslly as fore
mational names in southern Kansas. Moore (1932, p. 96) proposed the
currently accepted definitions. The Douglas group includes the sectlon
lying in the interval above the Missouri-Virgil unconformity and below
the base of the Oread limestone. The Shawnee group includes the sectlon
from the base of.the Oread limestone to the top of the Topeka limestone.
Since the Oread limestone (or an equivalent bed) is not present in thé
Black Dog area, no division is possible, and the two groups are cone-

sidered as a single unit.

Vamoosa Formation
Definition. The Vémoasa formation was named by Morgan (192k,
p. 125) from exposures near the town of Vamoosa; Seminole County,
Oklshoms., In 6sage County the name is applied to the rocks of the

interval between the base of the Virgil series and the base of the

Pawhuske. formation (Shannon, 1954, p. 24). The upper part of the
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formation is absent in the ares.

Distribution and thickness. The Vamoosa extends from northern

Poentotoe County northward to Osage County, where the formation inter-
grades with the cyelic deposits of the units of the Kansas clasgsifi-
cation. TIn southern Pomtotoe County, the formation has been truncated
‘by erosion. In the Black Dog area, the Vamooss crops oubt in a band
approximately ten miles in width, covering the major part of Tps. 21
and 22 §., R. 9 E. and the southeastern part of T. 21 N., R. 8 E.

Tanner (1956, p. 93) reported a thickening of the formation
in Seminole County from 125 feet in the south, to 550 feet in the
north. In Okfuskee County Ries (1954, p. 83) reported a meximum
thickness of 690 feet. Approximately 460 feet of the lower and middle
part of the Vamoosa fermation is present in the Black Dog area.

Character and subdivisions. The formation was described by

Morgan (1924, p. 126) at the type locality as cherty conglomerates
maseive sandstones and red shales. North of the type losality, the
formation changes facies, the conglomerates and coarse clastics grade
into fine-grained deposits. In the Black Dog area,the sequence consists
of thin to massive sandstone, maroon to dark gray shales end (at piace@)
thin, lenticular limestone. Six members were recognized and mapped in
the area (Plate I).

Cheghawallsa sandstone member.. The Cheshawalla sandstone was
named by Winehéater, Heald and others (White, 1922, p. f1) from ex.
posures along Cheshawalla Creek, T. 25 N., R. 10 E. and described as

The first heavy bed below the Labadie limestone....

The lithology of the Cheshawalla sandstone is not
distinctive enough to permit its identification by
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this means. It is fine grained, moderately well

cemented, rather soft, and cross-bedded....This

sandstone is 20 to 50 feet thick and along most of

its outerop in this township appears as a single

heavy bed without interbedded shale.

The member crops out in the Bla@k Dog arsa approximately half way up
the steep, rugged slope formed by heavy sandstones in the underlying
Pallant formation and in the overlying Vamocosa formation. Exposures
of the mewber are generally poor; at most places it is covered by
sandstone debris.

The member consists of a single massive sandstone bed ranging
from 10 to 35 feet in thickness. It is well exposed along Oklahoms
State Highway 20 in the SEL sec. 13, T. 22 N., R. 9 E. Here the
Cheshawalla consists of 35 feet of buff, fine-to medium-grained,

'massive sandstone. It weathers light yellow to light purple and is
ferruginous, especially near the middle. Some shale partings are
observed.

In the SEf sec. 19, T. 21 N., R. 10 E.,the Cheshawalla exceeds
20 feet in thickness (top eroded). At this locality, it is buff to
orange, massive, rather soft, moderately cross-bedded and weathers red.
Here the uppermost sandstone of the Tallant formation lies 20 feet

‘below the Cheshawalla.

The strats of the interval above the Cheshawalls sandstone
(Fig. 16) consist of gray to maroon shale interbedded with thin siltstone
beds, generally less thau 2 feet thick. The thickness of the unit
averages 31 feet throughout the area. The best exposurs cccurs along
Oklehoma Stabte Highway 20 in the SWi see. 13, T. 22 N., R. 9 E. Here

the interval is 32.5 feet and the unit is composed of gray-green to
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maroon, blocky shale containing three to four thin, 1ightmégl@rads
.silty sandstone beds, each less than 2.5 feet thick.

Kiheki sandstone member. The Kiheki was named by Tanner
(1956, p. 45) from exposures near a railroad siding of the same name
in sec. 3, T. 25 N., R. 10 E, Tanner describes the unit as "A
single more-or-less continuous sandstone ledge, five to 25 feet thick,
cooin the shale interval between the Cheshawalla and the Labadie
members”. Because of its massive, resistant chara@ter and its position
between two thick, p@rsiaﬁ@nﬁ shale intervals, the Kiheki fgrms 8 cone
' spicuous, readily traceable bench in the northern and eentral part of
‘the area. ﬁear the Arksnsas River, its outcrop is largely concealed by
sandstone debris snd eolian deposits.

In the northern part of the area, the member consists of two
'sandstone beds separsted by a wedge of maroon shale. In the central
pert of T, 2L N., R. 9 E.,the wedge of shale thins and the two sande
stone beds merge to form a single prominent unit.

The best exposure occurs along the northesouth road in the NW%
sec. 30, T 22 N., R. 10 E. At this locality, Ehe lower bed is 10 feet
thick and is yellow to orange, fine-to c@arseograined, thick-beddad
sandstone. A clay pebble conglomerate in a coarse sand matrix occurs
‘near the base; cross-bedding is common. The upper sandstone bed is 23
feet thick, light buff to yellow, essentially fine-grained, masgive,
with considersble interbedded siltstone and shale. Separating the two
sandstone beds iz 17 feet of gray and maroon shale.

The unit above the Kiheki sandstone menmber consists ef gray and

| maroon shale with thin, lenticular beds of light-colored siltstone and
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SedTy (TN 8 'q ~.,\

Figure 15. Exposure of the Kiheki sandstone showing
ripple marks and filled shrinkage cracks, SE%»S@@a 1k
To 22 No-9 Ro 9Eo

Figure 16. Kihekl sandstone (left and upper right
of picture) displaced by small normal fault along
Oklshoma State Highway 20, SEf seec. 14, T. 22 N., R. 9 E.
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fiﬁe=grained‘sandst@ne, N@rth of the central part of T, 21 N.,
R. 9 E., the interval below the Cochshee sandstone member averages 4O
feet., South and west of this locality, where the @@chahee is absent and
the intervel extends upward to the base of the wynéna sandstone Mmeer;"
‘it is T6 to 81 feet in thickness. In the SWi sec. 20, T. 21 W., R. 9 E.,
a bed of limestone oceuvrs 26 feet ab@vé tﬁe Kiheki sandstone. -%h@‘lime=
stone is ferruginous, aranaceous, one foot thick and westhers to & rust
color.. N

Cochahee sandstone member. The member was named by Winchester,
Heald, and others (White, 1922, p. 60) from exposures on Cochahee Creek
in the southwestern part of T. 25 N., R. 10 E. It was described as
ranging from 3 to 25 feet in thickness and "....is maseive, hard, and
fossiliferous and has a peculiar weathered surface suggesting bturkey
tracks". According to Gardner (1956, perscnal communication) the
Cochahee sandstone of the Black Dog area is equivalent to the lower bed
of the Four Mile sandstone member.

In the Black ﬁ@g ares, the Cochahee extends from sec. 23,
T, 22 N., R. 9 E. southward to sec. 22, T, 21 N., R. 9 E. (Plate I).
It thins southward and is not meppable in the southern part of the
area. 'The member consists of a single bed of massive, loecally cone-
torted sandstone, generally less than 6 feet in thickness. In the
SWE sec. 15, To 22 W., R. 9 E., the menber consists of 6 feet of buff,
fine-to medium-grained sendstone; ripple markscare common. The lower
4 feet are highly conbtorted; the upper 2 feet form & resisbant ledge
which breake along Joints into large, rectangular blocks.

The strate in the interval above the Cochahee sandstone and
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ﬁéiéw'thérwymona saﬁdstane are exp@éed'alang the lesse road in the NW%
sec. 2, T. 2L Noy, R. 9 E. They consist of 33 feet of maroon and gray
shele with anAaccasi@nal light-colored siltstone or thin sendstone bed.

Wynona sandstone member. The Wynons sandstone was named by
Heold (White, 1922, p. 17) from exposures at and near the town of
iwyn@na in T, 2k N., R. 9 E., At the type locality the member is a single
Ebed of sandstone 15 to 20 feet tﬁi@ko In the Black Dog ares,all strata
ifrom the base of the first persistent sandstone above the Cochahee up-

|

Eward to the base of the Kanweka shale were mapped as the Wynona sandstone
|
imembern Although the member, as congidered in this report, probably

grepresents a thicker stratigraphic interval than that originall
%described by Heald, it does conform with the Wynona as described and
Emapped by Beckwith (1923, pp. 22-23), Tanner (1956, p. 50) end Garduer
(1956, personal communication).

In the area of investigation, the thickness of the Wynona increases
fr@m aepproximately 100 feet in T, 22 N., R. 9 E., to 129 feet in sec. 20,
T, 21 N., Re 9 E. The member coneists of maroon shale, thin; light- col-
ored siltstone and thin to messive ssndstone. Two sandstone beds of the
menber were mapped (Plate I). The member is exposed in its entirety
along the east-west road in the S% seec. 20, T. 21 No, Ro 9 E. The lower
}sandstone bed, the basal unit of the menber, is buff, thick to massive,
‘somewhat c@nt@rtgd and contains considersble interbedded marcon shale.
jThe bed is 27 feet thick and is overlain by 21 feet of msroccn shale.
1Resting upon this shale is the upper sandstone bed of the Wynone, Here
‘the bed is 15.5 feet thick, buff to light maroon, massive-to cross-bedded,
lessentially fine-grained, with clay pebble conglomerates commonly

‘oceurring near the base. Overlying the upper sandstone bed is



Figure 17. Interbedded siltstone, sendstone and
a shale of the Wynona sandstone exposed along Oklahome
? State Highway 20, center sec. 6, T, 22 N.;, R. 9 E.

FPlgus : L@Wer sandstone bed of the Wynona sande
gtone memmery NEL seec. 16, T, 22 N., R. 9 E,
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66 feet of marcon shale with thig ;ightaéélorei si1tstones grading
?upward to dark shale with thin, silty sandstones.
E Korth of the center of T. 21 W.;, R. 9 E., the upper sandstone
}bed loses much of 1ts massive character and splits into several thin
Esandstmnes. As the oubterop is difficult to identify with certainty,
it is indicated on Plate I with a dashed line.

Kanwalka shale member, The name was proposed by Adams (Adams,
‘Gﬁrty, and White, 1903, p. 45) for the shale between the top of the
Oread limestone and the base of the lecompton limestone. The name
iwas derived from exposures in Kanwake Township, Douglas G@umty, Kansas.
The member is predominantly dark shale containing massive sandstons
fbeds which are equivalent to the Elgin sandstone of southern K&msa~a
jOnly that part of the Kanwekse which oceurs between the top © uf the
Wynons sandstone and the base of the Elgin sandstone as mapped by
1Russell (1955) is considered in this report.

The Oread limestmne, which defines the base of the Kanwake
shale, does not extend south of T, 23 N., R. 9 E. {Gardper, 1956,
| personal communication); consequently, mapping the Wyn@nauxamwaka con=
‘tact in the Balck Dog ares was complicated by the lack of a suitable
1datmno Tn the southwestern part of T. 22 N., R. 9 E., the Q@ntaet is
indicated where the maroon shale of the Wynona grades upward into the
'derk gray shale of the Kﬂﬁwakao The change in color oecurs 55 feet
below the lower sandstone bed of the Elgin and 38 feet above the
- upper sandstone bed of the Wynona., In T. 21 N., Rs. 8 and 9 E.; a
1distinctive, thin, calcareous, ferrugincus sandstone bed occurs 50 to 60

| feet below the lower Elgin sandstone and 60 to 65 feet sbove the upper
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Wynéna sandstone. This bed is packed with molds of small pelecypods
resembling Nuculana. Pessibly a‘smuthern equivalent of the (read
limestone, this pelecypod-bearing bed was assumed ©o mark the base of
the Kanwaka shale since no maroaﬁ shale occurs above the bed, the under-
lying shglé»is marocon ¢r grades downward to maroon within a few feet énd
the bed msintains a consistent stratigraphi@ position relative o |
mapped s&ndsﬁ@ne units ebove and below.

Good exposurss of the Kanwaka are few in the area. Eroded
remnants cap several Ggggdnghillg, but the main body crops ocut on the
steep, eastward facing escerpment capped by the upper bed of the Eigin
sendstone (Fig. 19). @ﬁe shale averages 170 feet in thickness throughout
the area. The lower 60 feet, between the base and the lower bed of the |
'BElgin, consists of dark, elay shale with thin, interbedded sandstone
peds normelly only a few inches in thickness. The ratio of sandstone to
'shale digplays a marked increase southwﬁrd, The interval between the
two mapped Elgin sandstones averages 112 feet and consists of dark,
clay shale with considerable sandstone in the upper part. Weathering
of the Kanwaka produces dark, leocally sandy soil.

Elgin sendetone member. The name was applied by Raworth (1898,

‘p. 64) at the suggestion of Adams to sandstones oceurring within the
Kanweka shale near the town of Elgin, in southern Keansas .

| The wesbern boundary of the Black Dog area is delinsated by the

' base of the Elgin sandstone as mapped by Russell (1955). This main body
iof sandstone was mappred in this report (rlate I) as the upper bed of the
| Elgin, but 14 was not studied in detail and will not be discussed.

| ecurring from 110 to 117 feet below the upper bed is a rather persistent
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Fiéﬁre 19. Escarpment capped by'the upper bed of
the Elgin sandstone, SEY sec. 36, Tv 22 N., R. 8 E.

7y
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sandstone, designated herein as the lower bed of‘the Elgin samdst@ne
(Plate I). Tarcughout the area, the bed.averageé 6 feet in thickness
and is yellew to orange, medium-grained, massive sandstone. It is (in
places) highly contorted. The bed weathers into large, irregular
blocks whiech litter the lower Kenwaka shale slope.

Stratigraphic relationships and correlation. The Vamoosa for-

mation rests unconformsbly upon the trﬁncéted surface of the Tallant
formation; it is overlein conformably by the Pawhuska formation.

The Vamoosa is equivalent to the Douglas and the lower part
of the Shawnee groups of Kensas. S@uthern@klah@ma equivalents of the
Formation have spparently been removed by erosion.

Paleontology. Other than the aforementioned pelecypod molds
occurring at the base of the Kanwake shale, no fosslils were found in
the Vamoosa. In adjacent areas, however, abundent fossils were collected
from the Keanwaks by Shannon (1954, p. 19), Greig (1954, p. 33) and

Russell {1955, p. 15).

Quaternary Deposits

Widespread deposits of eolian and terrace material occur in the
southern part of the area. These»d@poaits form a veneer over extensive
vpland areas adjacent the flood plain of the Arkansas River, occurring
at pleces as far as four miles from the river and 250 feet above the
river, This material is unstratified, and sieve analyses reveal it to
consist essentielly of silt and fine to medium sand greins. The grains
are essentially quartz and are subangular to well rounded; many of the

grains have frosted surfaces. The deposits are buff to light orange and
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Figure 20. Alluvium standing in nesarly vertical
walls along Wildhorse Creek, SWi sec. 33,
T, 22 N., R. 10 E.

Fi%ﬁr@ 21. Alluviasl deposits along Boar Creek,
NW”‘;_; gec. 2&‘, Tn 22 Nog Ro 9Eo
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1f®rm practically verticél wélls, similar to those characteristie of
loess, where cut by roads or streams., These deposits were probably
blown from the flood plain of the Arkansas River to their present
location during the Pleistocene and Recent epochs.

The valleys of the Arkansas River, H@miny_ﬂr@eky Delaware
Creek and their lsrger tributeries afé partially filled with alluvium.
This material is similar te the eolian deposits described ebove. It is
‘QSSentially unstratified, buff to orenge, and is composed of clay, silt
and sand. It displays, in addition, the same characteristic of vertical
banks along streams (¥Fig. 20), indicating a high content of loessal
material. The origin of this alluvial material is probably a combina-
tion of fluviatile and eolian deposition during the Pleistocene and

Recent epoehs.



CHAPTER ITI

HISTORICAL GEOLOGY

Osage Counby ia‘l@@at@d‘©n the western flank of the Ozark
Plateau in a region known as the Prairie Plains homocline., Upper
Pennsylvanian rocks form long parallel bands of oubterop which may be
‘traged from central Oklahoms northward inté Kangas and Webraska., The
:regi@nal dip of the strata is, in general, to the west at less than
lone degree.,

Upper Pennsylvanian rocks of Kansas were deposited in shallow
water on an oscillating continental platform. They c@naist\mf merine

and nonmarine beds of limestone, c@alg shale and sandstone which alter-

pate in a cyelic manner. The repeated alternation of marine deposits of

limestone and shale with continental deposits of sandstone and coal
;attests to the repested advance and retreat of shallow seas. Though
:thing many of the units persist for great distences, indicating that
%the comditions of deposition were uniform over broad areas. Deposition
i0@@wz°reﬂ on & nearly featureless surface where slight changes in sea

level caused extensive advences end retreats of the sea.

During the Pennsylvanien peried, southern Cklshoms was subjected

o intermittent crustal unrest. Mountains were repeatedly uplifted and
|
leroded, thus supplying vast amounts of clastic debris that filled
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adjacent low areas. Consequently, the Upper Pemnsylvanian rocks of
central Oklahoms are essentially clagtic, with conglomerates, sande
stones and shales predominating. As rock units are traced from Kansas
southward into Oklashoma, a rather striking change occurs: the formations
thicken and marine nonclastic deposits thin or grade laterally into
clastic deposits.

The Black Dog area is situated near the southern edge of the
platform of Kansas. Rocks within the ares reflect both of the afore-
mentioned contrasting environments, with the marine nonclastic deposits
similar to those of Kansas interfingering and grading into near shore
clastic deposits similar to those of central Cklahoma. Environments
reflected in sediments in the area vary from shallow marine, to deltaic,
‘to continental. As in the shallow basin of Kansas, the surface of
deposition was espparently a fairly featureless floor. Minor fluctuations
of either the sea or the land surface resulted in widespread lnundation
or emergence, and.each pulsation in the mobile belt in southern Cklahoma
caused extensive deposition of clastic material.

During the Missourian epoqh, periods of extensive encroachment
of the sea are indicated by gray marine shale and thin, wavy-bedded lime-
stone. Meany of these mariné units are traceable into Kansas, where they
are recognized in the cyclic deposits. Tanner (1956, p. 16) interprets
fhe wavy=-bedded character of the limestones and siltstones as indicating
the gentle scouring and winnowing common in many shallow seas. Temporary
withdrawal of the seas is indicated by coal beds in the Coffeyville end
dhanute formations. Lignitic shales and siltstones assm@iated with

ripple marks, chenneling and trails help to substantiate the deltaic
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origin of the middle part of the Nellie Rly formation. Maroon shales
of the Missouri series oceur, with@utveicepti@n, in close association
with massive sandstone beds. The presence of maroon shale and sandstone
in the Wann, Barnsdall and Tallant formations possibly represents an
influx of fine clastle material from the mobile belt in southern
Oklahoms, .

Sediments deposited during Virgilian time in the Black Dog ares
are predominantly near shore clastie with the exception of the Kanwaka
shale., Beds below the Kanwaka consist of maroon shales and sandstones
which were probably derived from the uplifted eroding Arbuckle Mountains.
Thin, lenticular limestones and calcareous, fossiliferous sandstones of
the lower Vamoosa formation were probably formed during brief and some-

what localized invasions of the sea from the north.



CHAPTER IV

STRUCTURAL GEOLOGY

Southeastern Osage C@unﬁy is situated near the eastern margin
of a regionel structure known as the Prairie Plains homoecline. Rocks
of this region, on the western flank of the Ozark Plateau, dip gently
westward at from 20 to 100 feet per mile and strike in a general northe-
south direction. In the Black Dog area, the strike of the forﬁati@ns
is aepproximately N. Qomlﬂogand the dip is 40 to 50 feet per mile to the
west. Locally, the regional dip is interrupted by minor folds and
faults.

Surface expression of the folds assumes the form of small domes
and westward plunging anticlines or noses., Low dips are characteristic
of tﬁé folds of the area. They are generally symmetriecal or but. slightly
elongated and are irregularly distributed. Asceording to Powers {1931,
p. 121), the reflected anticline, or "Prairie type fold", is the most
cormon type. of upwarp of the area., Surficially these folds are small
and gentle, but they increase in magnitude and dip with increasing depth.
These folds are caused by repeated uplift of small buried hills of Pre-
cambrian age. Apparently, these small, somewhat isolated areas were
periodically upwarped throughout long periods of time.

Brown (1923, p. 501) states that the folds of southeastern Usage
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County are primarily caused by compressional forces acting more or
less equally in all directions. He also suggests that other factors,
such as shear movement and differential compaction over buried hills,
while not sufficient to produce the folds, exerted considerable
modifying influence.

Bald Hill dome in the northern part of T. 20 N., R. 12 E., the
largest structure in the area, displays a closure exceeding 80 feet,
with an area of closure of approximately two square miles. Some of the
other significant structures are: Delawsre anticline, Red Bluff anti-
cline, Edgewood dome, Scarp anticline, Turkey Creek dome, Wimberley
dome, Wildhorse anticline, North Wildhorse dome, Cedar Bluff dome and
South Brown anticline. In addition, other important unnamed structures
are present, especially in the western part of the area.

Several zones of en echelon faults trend north-south through
northeastern Oklshoma. Fath (1920, p. 78) describes these en echelon
trends as follows:

The faults...are of the normal type and are note=-

worthy not only because of their approximate

parallelism but also because of their grouping into

belts or series which also have a parallel trend....

Most of the individual faults trend about N, 200 - 45° w.

and lie en echelon to one another in such a manner that

the linear belts or series into which they are grouped

trend from north to N. 25° E., or roughly at an angle

of 45~ with the trend of the faults.

The faults are, without exception, normal, and the vertical displacement
and areal extent is small.

Numerous theories have been presented which attempt to explain

the origin of the en echelon faults. Fath (1920, pp. 75-84) considered

the faults a result of horizontal movement along lines of weakness in
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competent, deep-seated rocks. Consequent drag on the overlying weak
sediments theoretically opened short fractures at an angle of 45 degrees
to the direction of movement. Foley (1926; pp. 293-303) censidered
rotational stress ih a horizontal plane between the QOzark uplift and the
granite (Wemsha) ridge of Kansas as a probable crigin. Sherrill (1929,
Pp. 31-37) attributed the trends to torsion, sugmented by slight uplift.
Melton (1930, Pr. 57»72) stated that the origin is closely related with
the movements accompanying the Cuachita orogeny and correlated the
strike of the faults with the trend of Jjoints which radiate from the
Ouachita Mountains., Additional theories have been advaenced by Poﬁ@rs
{1931), Kramer (1934) and others.

With few exceptions, all faults within the Black Dog area occur
in three subparallel en echelon belts across the area in a direction of
N. 20° E. The general strike of the faults within the belts is N. 26° w.
They are all normal, and those down thrown to the southwest epproximate
those downthrown to the northeast. Vertical displacements are insige
nificant, and no evidence of horizontal movement was observed.

The majority of the faults appear as linears on airplane photo-
graphs. In most cases relative movement was cobserved directly from
examination of the photographs, or it was implied by the outecrop
pattern; however, in a few cases where recognizable datum beds were dis=
placed, measurement of the throw was possible in the field. The fault
in secs., 33 and 34, T, 22 N., R. 11 E. displays a throw of approximately
45 feet. A similar movement was measured along the fault in sec. 3,

P, 21 ¥., R.. 11 E. In the NE% sec, 31, T. 21 N., R, 11 E., the first

massive sandstone encountered asbove the Avant limestone displays s
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throw of 57 feet, the maximum movement recorded in the area. Several
additional displacements of less than 35 feet were measured. Faults
along which relative movement could not be determined, as well as oub-

standing linears, are indicated with a broken line on the accompanying

map (Plate I),



CHAPTER V

ECONOMIC GEOLOGY

Osage County is oné of éﬁe most active oil development arsas in
the United States today. During 1955, 877 commercial oil wells, 2 gas
wells and 179 dry holes were drilled in the county. Production is
averaging 60,500 barrels a day ("Revival in the Osage", 1956, pp. 4h<4T).

Petroleum is, by far, the most significant economic product of
the Black Dog area. Since the first commercial production was obtained
in 1905, development has been continuous until oil and ges ie now Pro=
duced from 14t different beds, ranging from the siliceous lime of
Ordoviciaﬁ age to the lower Vamoose sands of Pennsylvanien age. The
Bartlesville sand is the most prolific producer. In December, 1955,

a total of 1,403 wells produced 5,609 barrels of oil daily. The
average daily produqtion was 4.1 barrels per well (Vance Rowe Report,
Dec., 1955).

The Wildhorse field in the northern part of T. 21 N., R. 10 E.
and the southern part of T. 22 N., R. 10 E. is the most produmtive fileld,
An average daily production of 2,900 barrels is obtained from 386 wells.
Other large flelds include Flat Rock field in T. 20 N., R. 12 E. and
Osage City field in the east central part of T. 21 N., R. 8 E.

The majority of the limestones of the ares are too thin and

T0
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1impure to be used in the production of lime or for buiiding stone.
EDuring the construction of Oklahoms State Highway 20, road ballast was
obtained from the Avant limestone in sec. 24, ™, 22 N., R, 11 E. and the
Wildhorse d@lomiﬁe in sec. 19, T. 22 N., R. 10 E. Both quarries are
currently abandoned. '

Ciay from the lower part of the Wann formation, which was
probably used in the foundries in Sand Springs, has been quarried in
sec. 21, T. 20 N.;, R. 10 E. The pit is no longer active.

Sandstone for building purposes is obtained from the Nellie Bly
formation in sec. 31, T. 20 N., R. 11 E. This sandstone is readily work
able because it may be split along bedding planes into thin slabs
ranging from one to 3 inches in thickneésg ter being sawed into

uniform widths, the stone is used in a fashion similar to that of brick.



BIBLIOGRAPHY

\Adams, G. I., Girty, G. H., and White, David, 1903, “Stratigraphy and
paleontology of the Upper Carbonifercus rocks of the Kansas
section”, U. S. Geol. Survey, Bull. 211.

\
|
\
\
[
|
\

1Beckwith H. T., 1928, ”G@@logy of Osage County, Oklshoma", Okla,
‘ Geol. Survey, Bull. 40-7,

Brown, Ro. W., 1928, "Origin of the folds of Osage County, Oklahoma",
x Amer. Assoc. Petroleum Geologists, Bullc Vol. 12, pp. 501=-
513.

Dunbar, ¢. 0., and Condra, G. E., 1932, "Brachiopoda of the Pennsyl-
vanian gystem in Nebraska", Nebr. Geol. Survey, Bull. 5,
series 2,

Fath A. E., 1920, "The origin of the faults, anticlines, and buried

‘ ‘Granite Ridge' of the northern part of the Mid-Continent

? oil end gas field", U. S. Geol. Survey, Prof. Paper 128-C,
pp. T5-8L.

|Foley, L. L , 1926, "The Qrigin of the faults in Creek and Osage
Counties, Oklahoma', imer. Assos. Petroleun Geologists, Pull.
Vol. 10, pp. 293-303.

Gardner9 W. E., 1956, “"Geology of the Barnsdall area, Osage County,
| Oklahoma', Unpublished Master of Science Thesis (in prepara-
' tion), University of Oklahoma.

‘Girtyy G. H., 1915, "Fauna of the Wewoka formation of Oklehoms",

‘ U. S, Geol. Survey, Bull. 5uil,

‘Gould, Chas. W., 1911, "Preliminary report on the structural materials
of Oklahoma", Okla. Geol. Survey, Bull. 5.

, 1925, "Index to the stratigraphy of Oklahoma", Okla. Geol.
Survey, Bull. 35, i

i-(?}:t*vseene, F. C., 1918, "A contribution to the geology of eastern Osage
County”, Southwestern Assoc. Petrwleum Geologists, Bull.,
Vol. 1, pp. 118=123.

‘Greig, P. B. Jr., 1954, "Geology of the Hallett area, Pawnee County,
Oklahoma”, Unpublished Master uf Science Thesis, University
1 - of Oklahoma.

| = S el ecbl

=



b

Hawcr+h Erasmus, 1898, "Special report on coal”, University Geel.
< Survey of Kan., Vol. 3.

Huu@hxsmn, L. L , 1907, "The stratigraphy of Oklahoma north of the
v parallel of thirty-five degrees and thirty minutes”,
% Unpublished Bachelor of Arts Thesis, University of Cklehoma.

Keyes, C. Ro, 1893, "Geologicel formations of Jowa", Iowa Geol.
i Survey, Vol. 1, pp. 13-161.

jKramsrs William, 193k, "En echelon faults in COklahoma", Amer Assoc.
| Petroleum Geologists, Bull. Vol. 18, pp. 243.2 5@

Mather, K. Fo, 1915, "The fauns of the Morrow group of Arksnsas and
‘ Oklahoma"”; Denison University, Scientific leborstories,
Bull, VQLo 17, pp. 59=204,

Melton, ¥. A., 1930, “Age of the Ouachita orogeny sund its tectonie
| effects”, Amer. Assoc. Petroleum Geologists, Bull. Vel. 1k,
’ PPo 57=T2.

éM@hlerg Co Eop, 1042, "A field study of the Iola formation of Ozage
i and Tulsa Counties, Cklahoma', Unpublished Master of Science
Thesis, University of COklshoma.

?Miser, H. D., 195k, "Geologic Map of Oklahoma", Okla. Geol. Survey
; .and U, S, Geol. Survey. .

Moore, R. 0., 1932, "A reclassification of the Pemnsylvenien system
1 in the northern Mid-Continent region”; Kam. Geol. Sceiety
Guidebook, 6th Annual Field Conference, Pp. 79-07 .

, 1936, "Stratigraphic classification of the Pennsylvanian
rocks of Kansas", Kan. Geol. Survey, Bull. 22,

5, 1949, "Divisions of the Pennmsylvenian system in Kensas",
Kan. Geel. Survey, Bull. 83.

, and others, 1937, "Definition and classification of the
Missouri subseries of the Pemnsylvanian series in northesstern
Oklahoma"; Kan. Geol. Sccilety Guidebook, 1lth Annual Fleld
Conference, pp. 39=43.

, and others, 1951, "The Kenses rock column" 5 Kan. Geol.
Survey, Bull. 89.

Morgan, G. D., 1924, "Geology of the Stonewall Quadrangle, Oklshoma",
| ~ (0kla,) Bureau of Geology, Bull. 2.

Mﬁrrays A. §., and others, 1941, “Pennsylvanian stratigraphy of Tulsa
o “County”, Tulsa., Geulo Soelety Field ”rino




h

Oakes, M. C., 1940, "Geology and mineral resources of Washington
County, Oklahoma", Okla. Geol. Survey, Bull. 62.

, 1951, "The proposed Barnsdall and Tallant formations in
Oklahoma", Tulsa Geol. Society Digest, Vol. 19, pp. 119-122,

s> 1952, "Geology and mineral resources of Tulsa County,
Oklahoma", Okla. Geol. Survey, Bull. /69.

Ohern, D. W., 1910, "The stratigraphy of the older Pennsylvanian
rocks of northeastern Oklahoma", State Uhiv. of Okla.,
Regearch Bull. L,

Powers, Sidney, 1931, "Structural geology of northeastern Oklahoma',
Journal of Geology, Vol. 39, pp. 117-132.

"Revival in the Osage", 1956, World 0il, Vol. 143, pp. hl-k7.

Ries, E. R., 1954, "Geology and mineral resources of Okfuskee
County, Oklahoma", Okla. Geol, Survey, Bull. Tl.

Russell, 0. R., 1955, "Geology of the Hominy area, Osage County,
Oklahome", Unpublished Master of Science Thesis, University
of Oklahoms.

Sayre, A. N., 1930, "The fauna of the Drum limestone of Kansas and
western Missouri", Kan. Geol. Survey, Bull. 17.:

Sehrader, F. C., and Haworth, Erasmus, 1905, "Oil and gas of the
Independence Quadrangle, Kansas'", U. S. Geol. Survey, Bull,
260.

Shannon, J. S., l95h, "The geology of the Pawhuska area, Osage County,
Oklahoma", Unpublished Master of Science Thesis, University
of Oklahoma .

Shimer, B W., and Shrock, R. R., 194k, Index Fossils of North
America, John Wiley and Sons, Inc., New York.

Sherrill, R. E., 1929, "Origin of the en echelon faults in north-
central Oklahoms'", Amer. Assoc. Petroleum Geologists, Bull.

Vol. 13, pps 31=3T7.

Snider, L. C., 1917, "Geography of Oklahoma", Okla. Geol. Survey,
Bull. 27,

Tanner, W. F., 1956, "Geology of Seminole County, Oklahoma", Okla.
Geol. Survey, Bull, Th.

, 1956, "Geology of northeastern Osage County, Oklahoma",
Okla. Ceol. Survey, Circular 40,




(&

Vance Rowe Reports, Deec. 1955, "Osage district”.

White, David, and others, 1922, "Structure and oil and gas resources
of the Osage Reservation, Oklahoma'; U. S. Geol. Survey,
Bull. 686. :

Wilmarth, Grace M., 1938, "Lexicon of geologic names of the United
States", U. S. Geol. Survey, Bull. 896,




HEAGHRED STRATIORAPNIC SECTTONB | .

?‘nmmh xw A9 ?‘é@r’ah

of AL R LENE
o

Hellle Bly formabion
ma’ [CHak e TG e
Sendutoon , s fo e %c“x*i\m*ga'ﬂi,w&; ..tig,al;v'
ferrugivons, widh meqy ivoh stain epets, -
waaihers {iveg
Ghale, soversd, Bl f}«.mﬂ’:,mme amiwmbm
amu,ue‘"*“}e § owy o i i ¢
ndstong, huﬁ.“ o ek yf. ﬂmw, fri@b}ﬁ, mmm
a:w.;tvwri BESAL, mm’,samﬂ snd ermwmj
lpnine ﬁﬁ Mmmm \Y DeEr, »saw, fad
pert banded Wil 'Wm ctrodks, whriy

hmsﬁ of ey sandeboms TOR8 . » g s 4k w8 s

Corered, prooably shinde with soms m@m .l
&mﬁvmm, gy Bo by flnewto mdim—@’.‘aﬂmd,

¢ dnberieddsd with lees meeiztant gllietone. M

shaie, beds @48 T1%0s Leberal &ﬁﬁﬂk‘t‘iﬂuﬁf??; )

ﬁj&} F&Z’Mblﬁa 4y PSR T W i e e e e

tovead. probably sese We walt DLW 5. a s A
%xmr’“ﬁm Tt b c%w, £ inagralaell, mmedive
: L7 imﬂarﬁy ~bedied, interpedded with
less esizbant slltatone eud shale, bads,
_havl 1ittle lsteral coptimmmiie. M.p ;
vhridble, struptuve dues Dot eonform with
Wﬂr.z.ying; ywsm%»em améamm wene ‘. g

Bed. 6, 9. 19 m_, Ba 12 3, M&amd frm m&z wnm !@{rwmé

west wm'd M 4 p@aﬁ,ﬂm mr W of M:L

' Heilde fly x“mmmm A '
wm&a my, w;a.mw an. mhb. Mn b@ﬁa «?

a7l ma. caps BAAL. x4

&~

i 19 Hap Roodd B3 m&mw{eﬁ ﬁwm a pm%faem m*ar maul
deved fu SR sur mm-.»mww & o i 'Q’L».« .

f‘mfx;

6.0 |

#

i

& ar ‘.-
3&3‘«‘4:‘

?9 ‘ﬁf{:’“' '.“

‘12.0 |
?9%6" '

186




lo

MEASURED STRATIGRAPHIC SECTIONS
IN

THE BLACK DOG AND ADJACENT AREAS

Township 19 North

Sec. 5, T. 19 N., R. 11 E.; measured from a position near road

level in SE{ northeastward to top of hill,

Nellie Bly formation
Upper sandstone zone

Sandstone, buff to brown, medium=-grained, highly

ferruginous, with many iron stain spots,

weathers irregular and dark, caps hill. . .
. Shale, covered, probably contains considerable

SENABTLONG. o1 v.4 4 “os o5 omio el oie g et 4l g jeil e

Sandstone, buff to dark yellow, friable, medium-

grained, massive, laminated and crosse

laminated, especially near base, middle

part banded with iron streaks, marks

base of upper sandstone zon€. . « o « ¢ o o
Covered, probably shale with some sandstone. . .
Sandstone, gray to buff, fine-to medium-grained,

L

interbedded with less resistant siltstone and

shale, beds with little lateral continunity,

dip.variable. o o o o e e wielel wln s s
Covered, probably same as unit below . « « o « o
Sandstone, buff to cream, fine-grained, massive

to irregularly-bedded, interbedded with

less resistant siltstone and shale, beds
have little lateral continunity, dip
variable, structure does not conform with

overlying persistent sandstone zone . . . . -

feet

6.0

28.0

18,

O

Sec. 6, T. 19 N., R. 12 E.; measured from near center E3 NEf NEf

westward to a position near top of hill.
Nellie Bly formation

Shale, gray, weathers yellow, with thin beds of
sandstone, not measured .

Hogshooter formation
Winterset limestone member

e



3.

78

feet

Limestone, dark yellow to rust, argillaceous,
fossiliferous, with crinoidal debris, corals,
brachiopods, and dark phosphatic nocules., . . .

Lost City limestone member g
Limestone, gray, massive, dense, fossiliferous . . .
Coffeyville formation

Clay, gray, similar to underclay, weathers dark. . .

Coal, several thin beds with dark shale partings . .

Covered, probably shale, with thin sandstone beds. .

Upper sandstone zone

Sandstone,; buff, fine-to medium-grained, with
thin, interbedded gray shale€e « ¢ « « ¢ o ¢ o &

Shale, sravi rigadle o0 0 e o @ oo lel s ® s w5 e

Sandstone, buff, fine-grained, massive-to cross-
bedded, micaceous, top uniform, bottom
irregular, minor channeling . . « o o s o &

Shale, gray, thin to fissile « « o ¢ « s o ¢ o o o o

Sandstone, buff te dark tan, fine-to medium=-
grained, massive-to cross-bedded, with iron
stain spots, small nodular fragments of clay,
and thin shale partings « o « o ¢ o o o o o o o

Shale, gray, thin to fissile, with small nodular
bodies of siltstone and sendstone . « o « o ¢ &

Siltstone, tan to rust, thin-to cross-bedded,

' micaceous, base covered, not measured

°
°

Township 20 North

sec. 4, T, 20 N., R. 9 E.; measured near the center S% NE:.

'Vamoosa formation
Kiheki sandstone member
Sendstone, buff, massive, not measured
Covered, probably shale., . « o o o o o o o s o o o
Cheshawalla sandstone menber
Sandstone, buff, massive, cross-bedded and
CONEONCRA ol o & o e el et o ei el e e e e ek a e e
Tallant formation
Covered, probebly shale. . o o o o & o s o s o s o &
Sandstone, buff to orange, massive, somewhat
contorted, weathers orange. + « « o« o o o o o o
Shale, base covered, not measured

Sec. 5, T, 20 N., R. 10 E, end sec., 31, T. 21 N,, R. 10 E.;
measured from 1/8 mile south NW cor. sec. 5 northmgstyard to
the SEL SEL sec. 31. . : éa

12.0

26.5

15.0
18.0

20.0
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feet

Barnsdall formation
Okesa sandstone member
Sendstone, buff, fine-grained, thin-bedded,
interbedded with thin siltstone and
shale, grading upward into shale. . « « « « « « 20.0
Sandstone, light yellow, fine-to medium=grained,
megsives. apd, ROl - sandahonge PR, o v d e s o 45,0
Sandstone, yellow, thin-to medium-bedded, inter-
bedded with thin siltstone. . . - o 1 S e 9.5
Sandstone, buff to yellow, thin-bedded, ripple- R
metkeds , vy and sedisesheddad o meethery o . o BB
Sandstone, light yellow to orange, mediumsgrained
pegsive’ bendedds tomes , huen pomared Wye o s 0 6. 1445
Sandstone, yellow to orange, fine=grained, '
thick-bedded, iy v ieT o o8 LT e 2 el ¢ s 3.0
Siltstone and shale, interbedded, thin-bedded,
badly breken: v s o & s 5 Telis e ale ¢ 6 de e 545
Warn formation
- Clem Creek sandstone member
Sandstone, light buff to pink, medium-grained,
thick-bedded, banded, brown iron stains
common, weathers red, base covered by eolian
deposits, not measured.

B Secs. 11 and 1k, T. 20 N., R. 10 E.; measured from NEL SEE
sec. 1k northward along lease road to SEL SEf sec. 11,

Wann formation
Clem Creek sandstone member
Sandstone, buff, fine-to medium-grained,
ferruginous, weathers light yellow to brown,

with some maroon shale, top eroded. « « « o« o« o 1T7.0
Shale, maroon, blocky, with thin sandstone and
siltstoneibeddvonasose comaralicone, lowws o o« 1540

Sandstone, cream to buff, fine-to medium-grained,

upper part silty, weathers orange.. o c-e.o.0 o 6.0
dhale, mafoonj blecky, #epswrgd . fime voud, lsvel noridmsl
Sandstone, yellow to brown, weathers orange,

loonely oementad: o L LS G el Sde © BNO
Shale, gray to maroon, badly covered . o « o ¢ o o o 545

"wWashington Irving"? sandstone

Sandstone, light buff to dark brown, fine-to

coarse-grained, generally massive, weathers

orange to dark, contains gray, blocky shale . . L46.0
Shale, dark gray, weathers red, with thin sandstone

beds o o o o o ° o o ° o o o L] ° o o o ° ° L ° o 21 OO
Sandstone, yellow, upper and lower parts silty,

middle one foot packed with molds of Triticites. 3.0
Shale, dark blulsh-gray, weathers gray to red,

eontains thin sandstone beds. « ¢« « o o = o o o 33.0
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feet

Shale and sandstone, alternating beds, shale,
dark gray, blocky, sandstone, brown,
medium-bedded, ripple-marked. « « o o o o o o o T:5
Shale, dark gray, blocky to knobby, weathers light
gray to yellow, with small iron stone con-
eretions and thin sandstone beds. « « « » o o o U40.0
Jola formation
Avart limestone member
Limestone, gray to blue, fine to medium erys-
talline, wavy and medium-bedded, weathers
to rusty ecolor, interbedded with fine-
grain, buff sandstone, base covered by
debrigin gtreamibed: o & w6 b s b e ele e 7.0

Sec., 14, T, 20 N., R. 10 E.; measured from stream northward in
SWi SWE Nwi.

Wann formation
Clem Creek sandstone member
- Sandstone and shale, badly covered, top eroded-. . . 15.0
Sandstone, yellow, massive-to cross-bedded,
weathers orange, forms proncunced bench . . . . 14,0
Shale, marcon, weathers yellow to maroon . . . o » « 24,0
Sandstone, yellow=brown, not resistant,
ferruginous, forms slight bench . o « o« o o o o« 8.0
Shale, maroon, weathers dark, poorly exposed o« -« « o 20.0
"Washington Irving"? sandstone
Sandstone, buff to yellow, fine-to coarse-grained,
masgive-to cross-bedded, contorted, siltstones
present near base, hard to friable, weathers
red, yellow to rust, forms high bench . . . . . 38.5
Shale, upper part olive, sandy, weathers light
yellow, with ironstone concretions, lower
part covered: v, wrdlpenpet, et liteeds . 38.0

See. 29, T, 20 N., R. 10 E.; measured from road level northward in
1yl 1
SEf NEi NEf.

Wann formation
"Washington Irving”? sandstone
Sandstone, buff to brown, fine-to medium-grained,
extremely massive, not measured
Shale, blue to olive, with thin sandy, limy beds,
some of which are packed with molds of
TritiCitESoooooaocooc-oooonoagl"oo
Tola formation
Avant limestone member
Limestone, dark bluish-grsy, dense with small calcite
erystals, thin-bedded, with shale partings,
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feet

weathers inbo thin, wavy fragments,

fosslliferons®s o o o e Te & oo o bt s R otk oildtto 3.0
Limestone, light pink to bluishegray, fine to

medium crystalline, medium-bedded, weathers

dark+#brewnic. friabie. vase. 0f pper wasile o b o 5.0

See. 9 and Seec. 16, T. 20 N., R. 11 E.; measured from gully in
SE+ NWi NEL sec. 16 nettiiventvand to top of hill,

Wann formation
Shale, forms gentle slope, not measured
Sandstone, tan, medium-grained, forms slight
Beneh dhok, SEahtv. fesraminmits  SRNEY o e b o e 0,
Shalejeoveredod TRSHErEf. o« ¢ sl s o6 % 5 s 0. s ¢..08
Sandstone, buff, fine-to medium-grained, medium-
bedded, forms first bench sbove Avant limestone L,
Shale, badly covered by sandstone debris . . « « « o 25
lola formstion
Avant limestone member
- Limestone, gray, medium-crystalline, wavy-to
medium-bedded, fossiliferous, weathers red to
gray, badly covered by sandstone debris . . . . 6,0
Shale, covered, forms gentle 8loPe « « o o o a o o o 35.0
Limestone (?7), covered bench bearing persimmon
‘ trees, probaebly lower Avant limestone of type
Yooaldbyrams o6 b el e e, s dele el eia % e e el 2,0
Muncie Creek shale member B
Shale, dark, peorly exposed. . i e s e o ot e o 26,0
Paola limestone member
Limestone (?2), bench covered with persimmon tree . . 2,0
Chanute formation
Shale, covered, probably includes upper part of
DY MEOTTEALON. o o ioi o st siiim o, bivesa ode o o GOLG
Dewey formation
Limestone, dark brown, arenaceous, fossiliferous,
wesnthongeyell sl o /s s o s et e e e iien e D @60

Sec., 20, T, 20 N., R. 11 E.; measured from & position immediately
south of Shell Creek southward along road to top of hill.

Nellie Bly formation
Upper sandstone zone
Sandstone and shale, alternate bedded, sandstone,
buff to brown, badly covered, shale, poorly
exposed, FOrms SlOPES o o o o o o o o o o o o o 42,0
Shale, dark gray, weathers light gray, contains
limy streak near base . « o o o o o o o ¢ o o o 135
Sandstone, cream to buff, fine-grained, fairly
massive, micaceous, silty, ripple-marked,
weathers yellow s « o o o o ¢ o o o o o o o o o a0
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feet

Shale, gray to olive, weathers yellow, with
thin giltstones « ¢ o o o o o a o a.0 o 0 o o o 9,0
Sandstone, buff to brown, fine-to medium-
grained, massive, cross-bedded, ranges from
resistant to frisble, base of upper sand-
stone zone is within this interval . . . » o o 61.0

10. Se%Q 29, T. 20 N., R. 11 E.; measured westward along road in the
NEz

Wellie Bly formation
Upper sandstone zone

Sandstone, dark, highly ferruginous, badly
eroded, not measured

Shale and sandstone, interbedded, shale, gray
arenaceous, sendstone, yellow, frisble. . » o » 40.0

Sandstone, yellow, frieble, thick-to cross-bedded,
banded with yellow iron stein in place, highly
ferruginous at top, weathers to yellow, rounded
Tragments’ . Ghlnobe peblaneis cresn-tadging s « ¢ 379

11. Sec. 35, T, 20 N., R. 11 E.; measured from stream in SE} NEi
NW% easbward up hill to a position near northesouth road.

Nellie Bly formstion
Upper sandstone zone
'~ Sandstone, yellow to cream, medium-grained, massive,

soft, lower bench of the upper sandstone zone . 25.0

Shale, covered « o o o o s o o o o 0 o o o s o o 10.0

Sandstone; buff to tan, massive-to highly cross-
bedded, some bedding irregular, sequence dip to
northeast at 3 to 5 degrees, with thin beds of
gray, shele, Genus, Berd, & shnple dhieh bed, o . 88.0

12. Sec. 9, T. 20 N., R. 12 E.; measured from center Wi NEL Nwi
gouthwestward to top of hill.

Nellie Bly formation
Lower sandstone zone
Shale, dark gray to olive, blocky, weathers to
light gray, top eroded, not measured
Sandstone, buff, fine-to medium-grained, top
pitted by erosion . o o o ¢ o o gie 0 o000 0 265
Shale, olive to dark gray, blocky, weathers to
light gray ° o L o ° o o L) ° o o o ° L] L] o o o ° 2 00
sandstone, interbedded with shale. o o o o o o o o o 15
Shale, dark gray, clayey, lower part blocky,
upper part thin to fissile . « o o « o o o s o 36.0
Hogshooter formatlion
Winterset limestone menber
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feet

Limestone, gray, packed with erinoidal debris,
brachiopods, bryozoans, corals, weathers
yellow to rust, soft, badly covered . . « o o =« 2.5

Coffeyville formation

Shale, badly covered, upper part is lignitiec e¢lay,

resembling an underclay, lower part covered . . 30.0
Upper sandstone zone ,

Sandstone, buff to yellow, fine-grained, thin-to
medivum-bedded, eross-bedded, weathers light
yellow, with shale partings and ripple-marks -
eommensy I B LA I EERGL AR TERIeS V0 kD

Sandstone, with interbedded shale, mica@eous, thin
bedded base covered, not measured

it See. 14, T, 20 N., R. 12 E.; measured from Flat Rock Creek
southward along paved rcad to top of hill near center of section.

Coffeyville formation
Sandstone, buff, thin-to medium-to cross-bedded,
lenticular; tep eroded. .:. /s W o W. VLGS o B
Siltstone and shale, thine-to wavy-bedded . o » o » o 6.
Sendstone, yellow, thin-to wavy-bedded . « o o« o o « 3
Shele, gray, fissile, with considerable thin, wavy-
bedded slltatone. ¢ . e o el e biie, wie siwl o 80
Shale, gray, thin to fissile, with very thin silt-
Stone Dedsd. 1y vakad (B0 R iR Ses b
Shele, poorly exposed. « « o o o s o o o o o o o o o &
Shale, gray, fissile to blocky - o o o« o o« o o o &« o 1L
Shale, black, fissile, with rounded phosphatic
BOANLE@s LN o o o s e e i ie e 0o delle sl e liaite
Checkerboard limestone
Limestone, gray, dense, hard a single thick bed,
fossiliferous, weathers light gray. . + « o« o o 2.5

14,  Sess. 15 and 22, T. 20 N., R. 12 E.; measured from center Si
gsec. 15 southeastward to a position near center N& NE} sec. 22.

Coffeyville formation
Upper sandstone zone
Sandstone, siltstone and shale, alternate bedded,

top erodedo o o o o o Ll o o ° L} ° L o L] L] o o 20 00
Shale, gray, blocky in lower part, figsile to blocky
in upper part, silty near top « o o o o o o o o 1120

Sandstone, yellow, thin-to medium-bedded,
ferruginous, probably top of lower sandstone
gzone of Coffeyville formation, not measured.

15, See. 17, T. 20 N., R. 12 E.; measured from center NE~ SE—
westward along stream.



feet

Bellie Bly formation ]
Covered, probably shale, with thin sandstone
beds, not measured.
Hogshooter formation :
Winterset limestone member
Limestone, dark brown, sandy, fossiliferous,
compoged largely of crinoidal debris, with
gorals, brachiopods common, weathers dark,
fossil fragments weather white. « o o o« » o o« o 1.5
Lost City limestone member
Limestone, gray to blue, massive, siliceous,
dense, fossiliferous, weathers gray to
erange=ye Llew Nl Gt e e s alee sk e ol
Coffeyville formation
Covered, probaebly same as unit below « o« o o o o o o 13
Shale, gray, thin to blocky. o« o> s o o o o a o o s @ 5
Underclay, gray-blue, with several thin streaks of
eoal and plant fragments., « ¢« « o ¢ o o o o o o 0.
COal o o o e o o ° © o ° o o o o o o ° L] L] o ° o o o O
Underelay (2) gray-blue, with many plant fragments . O
Shale, gray;-thin.te. bleekyiv. wisheieis,ctsian.tes « 11
Shele, gray to buff, sandy, weathers yellow, with
irongsbalngenlan s o o 8 le e al et el o el e T ol 1B

16. Sec. 22, T, 20 N., R, 12 E.; measured from county line in SE{
NEL SEL westward to top of hill and then southeastward to a
position near county line.

Coffeyville formation
Upper sandstone zone
Sandstone, buff to tan, medium-grained, massive, cross-
bedded, ripple-marked . « o o o o o o o o o o o T.0
Sandstone, tan, medium-grained, massive, resistant,
forms. Henehas Te it e lpe s D e g e RS
Sendstone, tan, fine-to medium-grained, thick to
massive, becoming more massive upward, with
ghale partingB.ise swebere o ¢ o s & s o o o o 28,0
Sandstone, buff to tan, fine-to medium-grained,
thin-bedded, ripple-marked, with shale
PAXLINGE vrw el Penanen ba o wa ke Sus o v o o T-9
Sandstone, buff to yellow, medium-grained, massive,
resistant, weathers to orange color, (Lower
m@s‘tbenchf@rmer)o.ooaoaoooooooo 1.2
Shale, gray, lignitic, with interbedded thin sand-
stones and s8iltstones « o o o o o o o 0 0 o o 12,0
Shale, gray to dark blue, lower part thin-bedded,
middle part blocky, upper part nocduler to blocky
with thin sandstone beds. « o o o s o a o o o « 66,0
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Township 21 North

17 See. 10, T, 21.N.,.R. 8 E.; from 1/8 mile north of center of
south section line northward to top of hill.

Vamoosa formation feet
Lower bed of Elgin sandstone member
Sandstone, buff to gray, contorted, cross=bedded,
waathers to rough, irregular surface, caps
hill . bop ereded. il . o e tdliiny Ghilie e e el 3600
Kanwaka shale member
Shele, dark olive, with thin sandstone beds., . . . 770
Wynons sandstone member
Shale, maroon, base covered. o o « o o o o o o o o 2k ,0

18. Sec. 2, T. 21 N., R. 9 E.; measured from stream near center N%
westward to s position near west section line.

Vamoosa fermation
Wynona sandstone member
Sandstone, buff, thick-to massive-bedded, poorly
exposed, not measured
Shale, maroon to gray, blocky, with thin, cream to
light gray siltstone and sandstone beds . . . 33,0
Cochahee sandstone member
Sandstone, buff, medium-grained, mediumabedded upper
part has been fractured into rectangular sl&bs
which litter underlying shale slope’'s « o o o 5.0
Shale, badly covered by sandstone debris . . . . » 31.0
Kihekl sandstone member
Sendstone, yellow, fine-to medium-grained, massive,
somewhat contorted. « o o o ¢ o o o o o o o o 35.0

19, Sec. 4 and Sec. 5, T, 21 N., R. 9 E.; measured from pipe line
in stream in NW% sec. 4, westward to top of outlying hill in NE%
sec. 5.

Vamoosa formation
Lower bed of Elgin sandstone member
Sandstone, yellow to orange, medium-grained,
contorted, cross-bedded, weathers into
large, irregular fragments with rough,
pitted surfaces, caps hill, badly eroded. . . . 6.0
Kanweke shale member
Shele, weathers to dark soll . o« o ¢« o s o o o o o » 50.0
Sandstone, dull yellow, iron stained, medium-
bedded, with numerous molds of smell pelecypods
resembling Nuculana’ BP0 e o 0 6 s o-la & e o ‘o o 300
Shale, gray, with thin silty zones . « o o « o o o o k4.5
Limestone, gray, arenaceous, with molds of small
pelecypods common, weathers rust. . o o o-o o o 1.0

"o
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Wynona sandstone member
Shale, gray, with caleareous nodules . « o« » o o o o TQ

Shele ; MBroORn s osas geibie o 8 o a o o a o ¢ u o 8 e T8
Siltstone, green, medium-bedded. « « o o o o o o o o 1.0
Sandstone, cream to yellow, calcareous . o o o o o o 0.5
Siltstone, light gray. « o ¢« s o o 0.0 o a o o o o o 1.0
Shale, marcon, caleareous in upper part, leached

green in Pplaces . . Guedeis wrenE i o o o s o o LT.0

20. Sec. 6, T. 21 Wo, Ro 9 E.; measured from stream in SE: NEL NWg
northwestward to a position near RW corner of secbion. '
Vamooss formation |

Upper bed of Elgin sandstone member
Sandstone, orange, fine-to medium-grained,
massive, contorted, westhers into irregular
blocks, top eroded, not measured
Kanwaks shale member
Shale, dark, poorly exposed. o« o « o o o o o o o o o 110.0
Lower bed of Elgin sandstone member :
Sandstone, buff to yellow, fine-to medium-grained,
thick-bedded, highly contorted, weathers into
large, irregular shaped blocks with deeply
pitted sUrfaces . oio o o o o s o s o e sie o 40
Shale, dark, slope covered with sandstone debris,
POOTLy €XpoBed. o o o o o o o o s o s o o o o o 49.0
gandstone, buff, medium-grained, thin-to medium-
bedded, upper surface bears many molds of
PelecyPodBe o o o o o o s o o o 0 o s s s s o o 240
Wynona sandstone member
Shale, maroon, poorly exposed, base covered, not
meagured *

21. Sec. 19 and sec. 30, To 21 N., R. 9 E.; measured from NE{ NWi
NE%-sec, 30 northwestward up hill along road.

Vamoosa formation
Kanwaks shale mewmber
Shale, dark, interbedded with thin siltstone and
sandstone, not measured : v
Shale, gray to olive, D1OGKY o o o o o o o o o o o o b5
Sendstone, cream, fine-grained, calcareous, hard,
with yellow iron stain, upper surface bears
molds of pelecypods o o« o o o o o o a o o s o o 1.0
Wynona sendstone member
Shale, olive, with red tinge, weathers yellow to gray,
econtaine ironstone concretions in upper part. . k.0
Sandstone, yellow to dark brown, calcareous, upper
part ferruginous, weathers rust . « o o o o o o
Shale, gray to olive . o o o o o o o 2 o 0o o o o o o

o\
o0
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feet

Sandstone, yellow, ripple-marked, lower part
medium-vedded, upper part thin-bedded, with
thinisiltstone zonesl i o « o6 o & %0 & 6.0 s H

Shale, olive, weathers gray. « « o o o« o o o o o o o 5

Shale, gray, with interbedded calcareous sandstone

) and silistone iy NG SRR o 6. 12

Shale; maroon, clayey. o o'« sieio o s lolialole o o o 5

Sandstone, buff to gray, hard to break,
caleareous, ferruginous o o« o ¢ o« o o o o o o o 2

Shale, dark maroon, with thin beds of cream colored

- SilEatone . Nl niene e e e sl s le e s w8 e 20

Upper ssndstone bed

Sandstone, buff to orange, fine-to coarse-grained,
magssive, cross-bedded, upper part is silty and
ripple-marked i e s 80 B o0 b 8 6 6 e @ls 9

Shale, maroon, with ironstone concretions. « « o o o 10,

Sendstone, buff, 831ty o o ¢ o o o s o o o o s o o o 2

Shale, maroon, with thin silty streaks . . « o « o o 16

Lower sandstone bed

Sandstone, buff, fine-to medium-grained, massive,
contorted, cross-bedded, weathers yellow,
base covered. « o o o s o o o 5 0 o o s o o o o 20.0

28, Sec. 20, T. 21 N., R. 9 E.3 measured from Mill Creek near center
SWE eastward slong road o crest of hill 1/4 mile north SE corner
of seetion.

Vamoosa formation
- Kanwaka shale
Shale, dark, with thin siltstone and sandstone beds,
POOrLy €XpoBed. o o o o o o o o o o s v o o 0o o &2(.0
Wynona sandstone member
Sandstone, buff, thin-bedded, interbedded with gray
shale and thin siltstone. o « o« « o ¢ o o o o o 1
Shale, dark olive, with calcareous nodules . o o o o 1
Shale; MAYOON. s « o s a s o o o s o o s u o0 6a o 1
Siltstone, cresm, fine-grained, hard . « o o o o o o
Shele;, MEXOON. « « o o o o s o o o o o o o o s o a o &
Toper zandstone bed
Sandstone, buff to light orange, massive, cross-
bedded, with clay pebble conglomerate in
lower part, weathers dark red « o o« o o o o o o 155
Shale, maroon, with silty zone in upper part . . . . 21.0
Lower sapdstone bed
sendstone, buff, massive, near base and top,
middle part contains shale and siltstone.
This bed marks the base of the Wynona
sandstone member. ¢ o o o o oo o o v a o s o o 2[00
Shale, marcon, poorly exposed. o o o« s o o o o o o o 5,0
Sandstone, buff, thin-to medium-bedded, ripple-
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marked, weathers red, interbedded with
maroon to olive shale « o « o o 6 o 4 e s 100
Shele, gray to olive; Blocky « o « o o o o o o o o o 2.0
Siltstone, cream, one bed. o o o o o 0 sl alve 180
Shale, gray to olive, blosky o o « » o YemiEdre e ¢ 3La5
Limestone, gray to brown, arenacecus, weathers
rust, deposits of white caleite in emall
solubtion cavities « o s s o o o o o o o o @ o o
Shale, dark, arenaceous, with iron staing. . « « o »
Sendstone , yellow, weathers rust o o« o« o o o o o o o
Siltstone, buff, thin-bedded . ¢ o o o o o o o o o o
Shale, olive green, blocky, weathers light greem . .
Shale; MaYrOONn. o s « o o o o o o o o o o o & o & o o
Sandstone, cream to buff, grades upward from
thin-to medium-bedded, silty: o« « ¢ o o o s o »
Shale, marcon to purple, blogky. « o o o s o o o o
Sandstone, cream to buff, fine-grained, cross-
bedded, with thin gilty zones o ¢« « o o o o o o
Kiheki sandstone menber
Covered, probably sandstone€. o ¢ o« o o o s s o o o o
Sandstone, buff, fine-grained, medium-bedded,
exposed in stream bed o o ¢ o« o o o o o o o o o
Sendstone , buff, fine-to medivm-grained, masslve,
botbom not exposed. « o o o o o 6 0 o o 0 o0 o 6.0

o o o

o o
o

° 3 o o e o
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23. Sec. 32, T. 21 N., R. 9 E.; measured from & position near road
level northward in the SEL WWi.

Vamoosa formation
Wynone sandstone member
Lower sandstone bed
Sendstone, buff, messive, forms bench, top

erodedas i, faeng enmie s e o 8 v e e e 9 els 0.9
Shale, MArOON. o o o o o o o o o o o o o 0 o o o © o 11.0
Sendstone, yellow, medium-grained, massive,

exceptionally ferruginous, especlally at base . 6.0
Covered, probably shele. o« o o o o o o o o o o o o o 66,0

Kiheki sandstone member
Sandstone, buff to yellow, massive, cross-bedded,
weathers with pitted surface. « o o o o o o o o 28,0

24, Sec. 5, To 21 N., R 10 E. and secs. 32 and 33, T. 22 N.,
R. 10 E.; measured from sandstone in Wildhorse Creek in NEf NE¢ NEf
sec. 5 up hill along winding road to SWi SWi SWi sec. 33, ‘

Barnsdall formaticon
Okesa sandstone menmber
Shale, marcon to gray, with thin beds of hard,
brittle, olive claystone, three massive
sandstone beds 2 to 3 feet thick occur near



89

ben of und b bae LR SO 8 Skt - DEREE e e s 36.0
Sandstone, buff, fine-to medium-grained, one

massive bed, resistant, with dark iron stain

gpoks, forms bengh., & « 0 5 o eleielie el olle V12,0
Sandstone, buff, fine-to medium-grained, massive,

eross-bedded, laminated, with interbedded gray

and marcon shale, "concretionary"” masses of

sandstone occur in the shale. o o o o o o o o o 18,0
Shale, ¢layey to arenaceous, with thin, laminated,

silty sandstone beds, yellow iron stains

(= 11Uy GRS R, A el U S ot e 3.0
Sandstone, cream to buff, fine-to medium-grained, '

massive, leminated, weathers red, especially

near top, with light gray shale in thin;

nonresistant, irregular beds... » o« o o o o o o 16.5

Wann formetion

Covered by alluvium, probably maroon shale, with thin

pandstone beds. « - ¢ o o & 5 9o s 0 o a4 e 0 o o 28.0

Clem Creek sandstone member

Sandstone, buff to ten, medium-grained, medium-to

messive, weathers grayish-yellow, base noct

eXPesed b7 s ¢ whe o el s el et s WS v o oo o 190

Sec. 18, To 21 N., K. 10 E.; measured center N} southwestward
along pipe line to western line of section.

Vamoosea formation
Kiheki sendstone member
Sandstone, yellow, badly eroded. o « s o o o o o o o 10.0
Shale, gray to maroon, poorly expos&d. o « o o o o o 28.5
Cheshawalla sandstone member
Sandstone, buff, fine-to medium-grained, massive,
reaisﬁant, Forma:peneh: . ket £ ot Sl s 10.0
Tallant formation
Shale, maroon, poorly exposed, probably includes some
thin sandstone beds ¢ o o o o o s ¢ 6 o o o o o &81.0
Sandstone, yellow, forme slight bench. « o« » o o o o 12.0
Shale, maroon, poorly exposed. o o o o o o o s o o o 11,0
Bigheart sandstone member
Sand.ﬁi"&On&, b‘m'.\lf‘, thi@k‘“b&ddﬁd.u Q ° o ° o o L] ° o ° o 505
Covered, probably shaly sandstone. o« o o « o o o o o 6.5
Sandstone, buff to red, medium-to coarse-grained,
massive, clay ball conglomerates near bese. . . 15.5
Barnsdall formatlon
Unnamed shale menber
Shale, bluish-gray, Bisaile. P o G T R R W 1 "SR -
Wil&harse dolomite lentil
Dolomite, dark blue, wavy-bedded in beds 2 to 3 inches
thick, contains Triticites 8Poo o ¢ ¢« ¢ ¢ o ¢« ¢ 1.0
Shale, bluishe-gray, fi Tssile, ﬁmh several thin,



26,

27

920

feet

caleareous zones less than 6 inches thick,
not weasured.

Sees 27 and See, 34, T, 21 W., R. 10 Eo, from alluvium in SW—
sec. 34 northwsstwerd along road to SEE see. 27,

Barnsdall formatlon
Okess ? sandstone member
Sandstone, buff, medium-to massive-bedded,
EOD. BrodEle o o allh s R S e b s e e ENG
Wann formstion
Sandstone, siltstone and shale, interbedded, poorly
BEPOBOA % dnro . ouE | et sgiom s dioke | dm vabalas o LD e
Sendstone ; buff, thin-to massive-bedded, grades
dowmward t@ maroon shale and thin siltstone . . 17.0
Sendstone, buff, thin-to medium-bedded, silty,
weathers orange o o o« s s o o s o © o o o o o o 3.0
Shale, clive to yellow, weathers cream o o o o« o o o LoD
Shele, maroon, clayey, contains few lenses of thin,
grayish-green, silty, shale . « o o« o s o o o « 22,0
Clem Creek sandstone member
Sendstone , buff to tan, thick-bedded, weathers
e N R L S R R TR
Shale maroon, weathers dark yellow . o o o o v o o o 5
Sandstone, orange to yellow, weathers red. o o o o o b,
Shale, marcon to gray, arsnacéous, weath&rs yellow,
ot . Well eXPOSRd i 0ui s wavwbrands wwstny 3 3 3 6
Sandstone, buff to orange, medium-grained, massive,
swm&what cross-bedded, ferruginous, weathers
orange to red, contains considerable maroon shale
18 MPDOL, DEEL. & wniitonss . oyid Lonpe s ¢ o o5 s vs b6
Shale, lower part gray to maroon, clayey, weathers
yellow, grades upward to soft, erumbly, yellow
4o, red, .gandy.shale . o < o o .0 s s ¢ & o. ¢ 3 & k5
"Washington Trv*ng“ ? sendstone
Sandstone, buff, fine-to medium-grained, massive,
PErTuginous o o o 0.2 o o o o 5 o 8.0 o v o s o 3.0
Shale, gray, blocky, with thin limy zones and
SENABEONe DEAB: | ol w o lieie e 8w e le e e e W0
Sandstone, brown, & single hard bed. o o« o o ¢ o o o 1.0
Shale, gray, fissile to blocky, with thin sandy
stresks, base covered by alluvium . « o « o« o « 6.0

Sec: 1, ‘. 21 N., R. 11 E.; from center N5 NEf northwestward to

-erest of hill.,

Wann formation
Sendstone, ten, massive, caps hill, top eroded,
not measured.,
Shale, poorly exposed, probably contains thin



28.

91

feet

SandEtone Beds uidl ¢ o v s e e o s e s 86 e s s 54,0
Sandstone, yellow, ecalcareous, resistant . . « » o o 0.5
Shale, gray, poorly exposed. o « « o o ¢ o o o o o o 25,0
Sandstone, buff, massive, cross-bedded; resistant,

weathers dull yellow, with thin shale partings. 7.0
Sandstone, interbedded with shale, essentially

goverediut iy, ssnlvione, Andtbaded Wousld o s @ 7100

Iola formation
Avant limestone mewmber
Limestone, dark gray, finely crystallime, massive=

to wavy-bedded, fossilifercus, weathers light

gray to yellow, and weathers into wavy slabse

1" o 6" thick, secondary deposits of white,

laminated calcite alchg jointss o o o o o o s o« 13.0

Muneie Creek shale member
Shale, dark, with thin zone of oval ironstone con=
eretions in lower part. o« « o ¢ o ¢ 0o o s o o o 53.0
Pacla limestone member
Limestone (exposure doubtful) bench with persimmon
growbh, el s BVl Te a s e e e el e e e s GRGE
Chanute formation
Shale, eXposure POOT o o o o o o o s o o o o o o o o 110
Cottage Grove sandstone member
Sandstone, buff to gray, calcareous, fine-to medium-
grained, laminated, bedding wavy, weathers dull

brown, forms bench with persimmon growth. . . . U,

Shale, dark gray, clayey, blocky, poorly exposed . . 19
Dewey formsation
Limestone, dark gray to brown, arenacegus,
fossiliferous, weathers yellow. « o« o o o o o o 3.0
. Shale, dark, poorly exposed, base marked by bench
with persimmon growth possibly indicating
lower limestone . o o o W %lei%e sieie o o & s o 22,0

Sec, 14, T. 21 N., R. 11 E.; from center E3 NEi SEf westward
to crest of hill.

Wenn formation
Sandstone, ten, fine-to medium-grained, massive,
resistant, caps hill, weathers to dark brown. . 3.0
Shale, lower part, gray, clayey, weathers olive,
upper part covered by sandstone debris, lime-
stone float observed 10 feet above bage . o « « T5.0
sandstone, tean, fine-grained, thin-to massive-
bedded, with ripple marks and fucolds « « « o « 8.5
Tola formation
Avant limestone meénmber
Timestone, bluish-gray, fossiliferous, littered
by sendstone rubble . . o o o o o 0 0 5 0 o o s 6.5



9z

feet

Muncie Creek shale member,
Paola limestone member and
Chanute formation
(ghale above Cottage Grove sandst@ne member )
Covered, steep slope, with persimmon growth on
slight bench:near:bage, micsln. anibinres Lrtant. TL.0
Cottage Grove sandstone mewber? |
Covered, probably sandstone, indicated by well
developed bench o o s s 5.0 o s 5 5 8% 9 & .9 V6.07
Covered, probably shale, indicated by steep slope., . 32.0
Devwey formation
Limestone, yellow to brown, medium-bedded,
fossiliferocus, weathers dirty yellow. o o o o 3
Shale, poorly exposed, dark gray, ealcareous . - o 30
Limestone, {(colloquial "Cowbarn"limestone) gray to
rust, medium-crystalline, fossiliferous,; weathers
white to brown. o s o 6 © s s 0ie o s 0 o o s o 3.0

29,  Seec. 15, To 21 Wo, B. 1l E.; measured from NEf NEL SEL north-
westward wp hill.,

Wann formation
Covered, provably shale, with thin sandstone beds,
not measured
Sandstone, tan, fine-to medium-grained, massive,
weathers to deep rust color, forms tree-
govered benehisusinetis ik o el s HalEIC o o o 2.0
Coverad, probebly shale, with thin sandstone beds, . 43,0
Limestone, bluish-gray, marly, fossiliferous, lower
£ feet thin-bedded and nonresistant, upper
foot more massive, resistant. . o « o » o o o @ 3.0
Shale, gray, clayey, weathers dark o - o« o o o o o o 14,0
Shale, gray, clayey, weathers light gray, @halky,
with interbedded thin sandstone beds. . . o « « 5.0
Sandstone, light cream to tan, fine-grained; massive,
eross=bedded, with mold of pelecypods conmmon
on:bedding surfaees iers Lu. vt dlade gty o8 o 8,0
Shale, arenaceous, not well exposed. o o o o« o o 0o o 2.5
‘Sandstone, buff to tan, fine-grained, cross-bedded,
fossiliferous, with molds of crinoid stems,
brachiopods, pelecypods, and gastropods common. 2.5
Shale, not well exposed: « oo s s ¢ s o o6 o s o o 4,0
Jola formation
Avant limestene member
Limestone, gray, massive, not measured, only topmost
foot exposed,

30, Sec. 28, T. 21 ¥., R. 11 E.; from stream near center of se@ti@n
northwastward up hill.
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feet

Tola formation
Avant limestone menber
Limestone, light gray, finely crystalline, lewer part
massive , upper part wavy-bedded, not as
fossiliferous as to the north, weathers bright
r‘a4s'toaoooaoooooao-ooo.oooooo 6.0
Muncie Creek shale menmber
Shale, not expoBed - « s o o o o b o 0 o o 4 s v s s 38.0
Paols limestone member:
Limestone (3), covered, presence indicated by bench
bearing persimmon tree€s . o« o o o o o o o o o s 2,02
Chanute formation
Shele, caleareous, light olive, clayey, blocky,
congiderable sandstone debris near top of
interval indicates sandstone bed (possible
Cottage Grove sandstone equivalent) . o« o o o « 33.0
Dewey formation ;
Limestone, pinkish brown, arenaceous, fossiliferous,
weathers bright yelloWwe o o o o o o ¢ o o o « o 1.0
Shale, dark, eXposure POOL - o o o s o o o o o o o o 309
Sandstone, tan to dark brown, caleareous, thick-
BRABR @I U e o w e s e e e e B
Shele, dark, €XpoOBUre POOT « o « o o o s o s s ¢ « o 6.0
Limestone, pink to brown, medium crystalline,
fossilifercus, with many Triticites sp.
becomes more arenaceous and darker upward . o o 3.0

31. Sec¢. 31, T. 21 Noy, R. 11 Eé from stream in SEf SEf NEL north-
westward along read to top of hill.

Wann fermation :
Sandstone ,; buff near base grading to red at top,
fine-to coarse-grained, massive, clay
pebble conglomerate in upper part . o « o o o o 1545
Shale, gray, blocky, with thin siltstones, upper
3 feet of unit weathers to a mottled gray and
redooooooooooooouooooooeolOos‘
Sendstone, buff to brown, calcareous, with many
molds of Priticites 8D. o o o o o o o o o o« o o Ok
Shale;gray‘gbl@@k}rooooaooaooooooooo 105
Sendstone, yellow to rust, calearecus, fossil-
' iferous, with molds of pelecypods and
brachiopods « o ¢ o ¢ o o o o o o o o o o o 9 o 1.0
Shale, gray, fissile in lower part, becoming blocky
towards top, contains few thin calcareous
sandstone and siltstone beds in lower part,
with ratioc of sand to shale inecreasing upward,
iron-stone concretions common near middle
@fmit o»oooo_ooooroo‘oro o\oooe_oolrsgo.o
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feet

Sandstone, buf'f to cream, fine-grained,
massive, displasys pronounced rectangular
Jednbihatiern o\ o o v idie e s s e e e e - BRO

Tola formation ‘ : ]
Avant limestone menmber

Limestone, gray, finely crystalline, thick-to
wavy-bedded, top exposed in stream 100 feet south
of roed, not measured

32, Sec. 33, and sec. 34, T, 2L Noy, R. 11 E.; measured from bridge
over Delaware Creek westward 150 yards and then southward to
top of small hill.,

Nellie Bly formstion
Upper sandstone zone
Sandstone, buff, fine-grained, badly eroded, not
nmeasgured
Shale, essentially covered by sandstone debris . . » 26
Sandstone, poorly exposed, forms bench in shale
o e S SIS I e R e Y
Shale, covered, gentle slope o o s o o o o o o o o o 1l
Sandstone, light buff to gray, massive, weathers
ASEROBPOUIREINGT 1 0 6 o der el s ey e e e 6
Shale, with thin sandstone beds, exposure poor . . . .
Sandstone, light buff, fine-to medium-grained,
thin-to medium-bedded, (probably base of
upper sandstone Z@ﬂ.&) ol 0 (50" re st eVt ol e e e e 300
Siltstone, interbedded with thin sandstone and
shale bed. Sequence is gray to buff, thin-
bedded, wavy-hedded, with ripple marks, becomes
more shaley WpWwaTd. o o « o o oo o o o o o o o 32,0
Sandstone, gray to buff, fine-to medium-grained,
' thin-to cross-bedded, lenticular, channels common,
with ripple marks and trails common, interbedded
with gray, lignitic shale . « ¢ o o o o o o o o 35.0

33. Sec. 30, F. 21 N., R. 12 E.; measured near center S Nwi.

Nellie Bly formation
Lower sandsbone zone
Sandstone, buff, fine-to medium-grained,
thisk-bedded, speckled with iron spots, forms
Elight Denbho o o 01 S d g 2 o l|IRROTHALOT - oM 0t araMistey 1Lal 1 el 3
Shale, gray, clayey, with thin silty zonmes . - . - . 28.
Hogshooter formation
Winterset limestone member
Limestone, brown arenaceous, wavy-bedded, thine
bedded, weathers into bright yellow, platy
fragments, fossiliferous. « « o o o o o o o o o 2.0
Coffeyville formation

.0
0



- feet
Sandstone, dark rust color, thin-to medium-bedded
micaceous, highly ferruginous, nonresistant,

we a“&;}l@ r S d—ark o 0 o o o o ° o o o L] o o o e * . L]

D>
Shale, gray, clayey, weathers yellow to olive. . . . 15.5

34, Sec. 30, To 2l N., R. 12 E.; measured from a position near NW
corner SE—~n@r*hward to top of hill.

Nellie Bly formation
Lower sandstone zone

Sandstene; top exrcded. « o o« o o s o 6 o 5 s e o e of 20
Shele ; dearkigray , salayeys sudtsmesinitsds WEopiee, e v 18,0
Sandstone, yellow, iron spots common, & single

regsistont bed - iviis o o o o s e o sle s 8 4 % s 1.0
Shale, poorly exposed. s o' o o o 6 o s o s:v s sie o L3¢5

Hogshooter formation
Winterset limestone member
. Limestone, gray to rust, fossiliferous, with
rounded phosphatic nodules, weathers yellow . » 2.0
Coffeyville formation
Shale, gray, blocky near base, grades upward to
eley, «81lty in lower Part & s seue s ie e aim e 39,0
Upper sandstone zone
Siltstone, buff, thin-to wavy-bedded, micaceous,
with thin .aghale pPartings. « o o s s o o s 6in s 648
Sendstone, brown, thin-to wavy-bedded, silty,
micaceous, grades upward to siltstone . « . « 3.0
Siltstone, buff, thin-to wavy-bedded, micaceous,
with thin shale pArbings. wone Smais ow eessdeds | 1360
Sandstone, buff, medium-bedded, silty, micaeeous,
rippleomarked L hoime. Siments e lanse ieia S dywe Biuifier ois 2.0
Shale, gray, blocky, breaks into small rectangular
fragments parallel to pronounced Jjointing,
iron stains on joint planes . « ¢« « o « o « o o 13.0

35. Seec. 36, T, 2L N., R, 12 E.; measured southward along paved road
up NW side of Turley Mountain, Tulsa County.

Nellie Bly formation
Lower sandstone zone

Sandstone, yellow, fine-to medium-grained, massive,
with thin silty shale partings, weathers brown.. 15.0

Shale, poorly exposed, weathers gray to yellow . . . 4.0

Sandstone, yellow, fine-to medium-grained, two
massive beds separated by shale parting,
weathers DPOWR S Lo e obvione crgasebaddog v o o 8

Shale, poorly exposed, weathers gray to yellow - . . 1T7.

Limestone, dark blue to rust brecciated appearance,
weathers yellow o o« o o o o o o o o o o o o o i

Shale, poorly exposed, weathers gray to yellow . . . 22,

o0 Wwo



36.

96

feet |

Hogshooter formation
Winterset limestone member
Limestone, gray to blue, massive, packed with
crinoidal debris, weathers to rust colored
granular mass, covered by debris from
massive sandstone beds above. o« ¢ o o o o o o e 3.0
Coffeyville formation
Shale, gray, blocky, not well exposed. - o o« o « o o 16,0
Sandstone and siltstone, interbedded, buff, thin’
and irregularly bedded., . o ¢ s o s & 6 0 e e s 1265
Upper sandstone zone -
Sandstone; buff, fine-to medium-grained, massive,
eross-bedded, resistant, weathers yellow, with
thin shale partings . . . « ols s o s o s 6 o s 22.0
Shale, gray to olive, blocky, with thin sandstone
beds, base not exposed. + + « & o o o o o o+ o o 1004

Township 22 North

Sec, 13, T. 22 Noy; R. 9 E.; measured from west end of bridge
crossing Boar Creek westward along Oklahoma State Highway 20,

Vamoosa formation
Kiheki sandstone member
Sandstone, buff, fine-to coarse-grained, thin-to
massivembedded some cross-bedding, ripple-
marked, weathers to light rust color, contains
e¢lay pebble conglomerate near base, top eroded. 10.0
Shale, marcon to greenish-gray, blocky to fissile, .
contains 3 to 4t thin, lenticular silty beds . . 23.0
Siltstone, cream to buff, thin-bedded. . ¢« o« « o « o 2.5
Shale, maroon to gray, blocky, lateral color
b= B B W ey s e e el s PP ol R R S i T et SR SRS T.0
Cheshawslla sandstone member
Sandstone, buff, fine-to medium-grained, massive,
especially near top, weathers light yellow to
purple, iron stains common near middle, some
thin shale partings present . « « o o« o ¢ o o« o 35,0
Tallant formation
Shale, poorly exposed: o « o o o o s o o o o o o o o 2.0
Sandstone, buff, medium-to cross-bedded, weathers

Al nyveldow o ol sl e e dpile e B Ceae e e ek e e 5.0
Sandstone, buff, thin-bedded « « ¢ ¢ =« o o o« o o o o 3.0
Covered, probably BHAL@ L ol il e e e el ooy 2340
Sandstone, light yellow, thick«to croawaedded

interbedded with maroon shale and thin siltstone 12.0

Shale, green to maroon, clayey, with hard, platy
Streaks o o o o o o L o o o o o o o o L L o o o 3 o O
__Bigheart sandstone member



37.

o7

feet

Sandstone, light eream to orange, massive, cross-
bedded, clay pebble conglomerate present near
base, weathers ~orange to light purple, base
ROL @XPOBOd « . 4 4 o 4 o v s 58 s a8 e e s s 1840

Sec. 14, T, 22 Noy R. 9 E.; measured along Oklahoma State Highway

20 1in the SEL,

Vamoosa formation
Cochahee sandstone member
Sandstone, buff, fine-to medium-grained, weathers
rust, spotted with brown iron stains, not
observed in situ, sandstone debris and bench
indicates its presence, not measured ;
Covered, probably shale. » o v s o ¢ s o o ¢ s o o s = 8.0
Shale, olive, blocky to fissile, weathers to
fissilePragmentgin Yo, JNSRNEL Wl aTRE, | 3.0
Shale, bluish-gray, blocky, weathers to light gray,
p@WdeWmaSSooouoooosuoouooooo 200
Sandstone, dark yellow to rust, calcareous, thin-
bedded dONBe oy i i g NS NG RT . . u e 0.5
Shale, bluishwgray, blocky to thin, weathers light
',gray’POWdery-ooooanoioocooooa 200
Shale, olive, blocky to fissile, weathers fissile. . 2.4
Shale, bluish-gray, blocky to thin, weathers light
Eray, POWACTY o o o s s o o s s o o o o s o o o 3.0
Limestone, dark gray, high iron content, badly
weathered, fossiliferous, with poorly preserved
fusulinids, Bryozoa, and crinoid stems,
weathers gray to Tust . +« s « ¢ 4 ¢ a6 ¢ o o '« 1.0
Shale, greenish-gray, blocky, fissile. o o« « « « » o« 8.5
Shale, poorly exposed, weathers gray to yellow,
with considerable thin silty sendstone. . . . » 8.0
Sandstone, light gray, medium-bedded, cross-bedded,
spotted with brown iron stain, silty streaks
common especially near center of unit . . .
Bhale, meroon, fissile . « o ¢« o ¢ ¢ o o o & & o
Siltstone, buff to light gray, extremely silty .
Shele, maroon, BLOcky: o o o s « o s o o o ¢ & o
Shale, olive; arenaceous . « « o o« o s o s s & o
Sandstone, buff, cross-bedded, silty, weathers
ligh‘tgray'ooooonucoa.otonsouu
Shale, maroon, thin to blocky, grades upward into
thin siltston®. « o o o o ¢« o ¢ ¢ ¢ ¢ 8 o0 o »
Shale, olive, fissile to blocky, « ¢ s o s o s ¢ o o
Kiheki sandstone member
Sandstone, buff, fine-to coarse~grained,. generally
magsive, somewhat cross-bedded, ripple-
marked, with thin silty zones . . o o o o o o

g
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feet

38. Seecs. 19 and 20, T. 22 N., R. 9 E.; measured from 1/4 mile
south NW cor. seec. 20 southwestward to top of hill in the NE—
sec., 19.

Vamoosa formation
Upper bed of Elgin sandstone member
Sandstone, buff to orange, fine-to medium-grained,
massive, highly contorted, weathers into
large rough blocks, top eroded, not measured
Kanwaks shale member
Shale, dark, poorly eXposed. « « o o o o o o s o o o 28.0
Sandstone, forms slight bench, thickness ineluded in
overlying and underlying shale.
Shale, dark, Poorly exposed. o « o o s o o o o o o o 880
Lower bed of Elgin sandstone member
Sandstone, buff to orange, fine-to medium-grained,
thick=bedded, contorted, weathers into large,
sdrregnlar DLOCREG 1ot ek ive L brodmeteddes o« s 56,0
Shade,; darkigray - Walame "« o o o & 4 s o6 0 8. e e e DDl
Wynona sandstone member
Shale, covered, debris indicates maroon shale
with thin silty zZenes . sis o o s & o o o o + 38.0
Sandstone, thin-bedded, with interbedded shale and
siltstone, base c@vered not measured

39. Sec. 20, T, 22 N., R. 9 E.; measured from stream in SEL SEf
northward.

Vamoosa formation
Wynona sandstone member
Upper sandstone bed
. Sandstone, covered, not measured
Shale, maroon, with thin siltstone and sandstone
beds, not well exposed. o « o« » o o o o o o o o 15
Sandstone, light gray, fine-grained, a single bed,
forms slight benche o« s o o o o s o o a o o o o 2.0
Siltstone, cream, thin-bedded, cross-bedded. . o . 3.0
Covered, probably shal&. o« o o« o o s e o o o o o o o 3.0
Lower sandstone bed
Sandstone, buff to yellow, cross-bedded. . o « « « « 5
Sandstone, buff, massive, base not exposed . « o « o 6

Lo. Sec., 22, T, 22 N., R. 9 E.; measured from stream 1/8 mile north
of ecenter of section northward to a position near ranch house,

Vamoosa formation
Cochahee sandstone member
sandstone, buff, fine-to medium-grained, lower part
highly contorted, upper part evenly bedded,
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feet

fractured inte long, rectangular blocks . « « « = 5.0
Shale, light gray, blocky: - « o« o o o o ¢ 0.5 o o o 22,0
Shale 9 dark ’ Qlayey ° ° o 69 o © o o o o o o o o o o 15 o O

Kiheki sandstone member
Sandstone, yellow, essentially fine-grained, cross-
bedded and contorted, especially near base,
gilty, base covered’' .’ . ', 0 W b RERETN s o 2 8540

b1, Sec. 36, T. 22 N., R. 9 E.; measured near the center SEi sec. 36.

Vamoosa formation
Cochahee sandstone member
Sandstone, buff, fine-grained, thick-bedded, banded,
ripple-marked, weathers to light orange, top

e (i BRI RN S e R o

Covered, probebly shale. « . o o o« o o o o o o o o o 32.0
Kiheki sandstone mewber

Sandstone, buff to orange, messive, cross-bedded . . 23.0
Covered, probably shaleé. « « o o« s« o o 6 o 0 o o s o 15.0
Sendstone, buff, massive, contorted. . « « o o« s o o 19.0
Shale, gray to maroon, with siltstone and thin

sandstone in upper few feet . « o« o ¢ « o o o o 29.0

Cheshawalls sandstone member
Sandstone, yellow, massive, not measured

ho, Seec. 18, T, 22 N., R. 10 E.; measured westward on Oklahoma State
Highway 20 from O.4 miles east of southwest cor. sec. 18.

Tallant formation

Sandstone, light yellow, fine-to coarse-grained,

thin-to massive-bedded, weathers orange to red,

upper part coarse, with thin, interbedded

siltatone and shales . .0 ¢ o0, ke sl ety 18
Shele, olive £O METGOM o « « s o s o o o s s's o 0 o 6
Sandstone, buff, fine~-grained, weathers orange,

lower part laminated, grades upward into

massive bed o o o o 6 s o o 4 a 0 6 o o @ o @ o 2
Shale, olive to yellow, thin-bedded, arenaceous. . . 3.

Bigheart sandstone member

Sandstone, yellow, fine-to medium-grained, massive,

VOOTHOTS GrENES « o o o s s o 4 o o ¢ 5 v o gis 25,5
Sandstone, yellow, fine-to medium-grained, laminated,

with meny dark iron stain spots, weathers orange U.5
Shale, olive, DLOGKY o ¢ o o s o o o 0 o s o a s o o 1.0
Shale, MAroON. o o o o« o o o o s o o o o o o a o & a 3.5
Sandstone, cream to buff, medium-bedded, weathers

4o bright rust GOLer. s s /s v 6 s e o o o ea B0
Shale, maroon, blocky to fissile, overlying sandstone ‘

_ has channeled into shale in places. o o o o o o 7.0
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Sandstone, cream to buff, thin-to cross-bedded,
with ripple marks « o« o cco s o o o o o 6 o o o 35
Barnsdall formation
Unnamed shale member
Shale, gray to maroon, fissile . - o ¢« s o o o s o o - 20
"Wildhorse dolomite l&ntil
Dolomite, light pinkish-gray to dark bluish-gray,
crystalline, thin-to massive-bedded, weathers
into dark platy fragments 0.2 to 0.5 feet
TRABW . nan ol S o s et S e U e ST IS
Shale, gray, not measured ;

L3, Seec. 21, T. 22 N., R. 10 E.; from alluvium along stream in NE~
westward to top of outlying hill.

Tallant formation : Y
Bigheart sandstone member A
Sendstone, badly eroded, not measured -
Barnsdall formation
Unnamed shale member
Wildhorse dolomite lentil
Dolomite, bluish-gray, medium crystalline, thin-to
massive, wavy-bedded, weathers dark . . . » . . 16.5
Shale, dark gray, fissile, with thin, fossiliferous,
caleareous zone near middle yielding corals,
crinoid stems, bryozoa, brachiopods, pelecy-
pods, cephalopods, and gastropods . « o o o .« - 80.0
Okesa sandstone member
Sandstone, buff, medium-bedded in lower part, thin-
bedded in upper part, interbedded with gray and
maroon shale, percentage of shale increases
MPWaEde i, Bheetie, Vi bewihie, Jingn s inlaen e 260
Sandstone, buff, a single massive bed, weathers dark,
base c@veredo & e o WA SUSESHE T dibsminge o 150

b, Secs. 23 and 24, T, 22 N., R, 10 E.; measured from stream near
center NW% sec., 24 westward along Oklahoma State Highway 20 to a
position near center sec. 23.

Barnsdall formation
Okesa sandstone member
Sandstone, light gray to yellow, medium-bedded,
eross-bedded, with interbedded olive and maroon
shale, exact base of member difficult to locate,
not measured
Wann formation
Shale, maroon, gray to olive, with several thin silty
and sandy zones generally less than a foot thick 22.0
Sandstone, yellow, a single bed, lower surface
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reveals fucoids and trails, upper surface

ripple-marked, with thin, off-white silty

Pilmion ripple marke: iw UGS G0 o o o0 Ok
Shale, covered, weathers light yellow: « o« o o o o o 2.0
Sandstone, yellow a single bed . « « o ¢ o o ¢ s o o 0.7
Shale, dark gray, weathers light yellow, with

several thin, silty sendstone beds. « » « « o o 16,0
Sendstone, dark brown, thin-to medium-bedded, with

many rust colored iron spots, shale partings

common near middle. o ¢ o o o o s o o o o 6 o o 2
Shale, olive, arenaceous, weathers yellow. o o o o o 2.
Sandstone , creamy buff, fine-to medium-grained,

one bed, weathers yellow. « o« o o o o o ettt o0
Shale, dark gray, iron stained, with thin silty

ZoneEt T IR, WIS < s e T W e g g

‘Clem Creek sandstone member

Sandstone, buff, fine-to medium-grained, massive,

lower part weathers rust, upper part weathers

light purple, resistant, forms prominent

o370 R DU S I el O, R R
Shale, gray to maroon, with thin sandstone beds,

lower part covered. « ¢ ofc o« ¢ o o o o o
Sandstone, buff, massive o« o« o o o o o o
Shale, gray to dark gray « « o o« o o o o
Sandstone, buff, medium-to thick-bedded.
Covered, probably shale. o « o o s & » o
Sandstone, olive t0 yelloWw « « o o o o o o o
Shale, gray-blue, lignitic, with iron stains
Limestone, yellow, extremely sandy, weathers into

o

o o

o
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°

thin, rough fragments . « « o o o o o o o o o o 3
Shale, lower part olive-green, grading upward to :

light gray, fissile, lignitie, iron stained,

fossil plant fragments common in the lignite. . 5.0

Sandstone, yellow to gray, thin-bedded, calcareous,

fI“iable' SR SR St ST TR R L SR e s it St Sl TR e U e ) 200
Sandstone, buff, thin-to massive-bedded, with rust

Spots o o o o o o ° o ¢ o o o o L o ° o o ° o ° 1300
Sandstone, buff, massive, with iron enriched zones . 5.0
Sandstone, yellow, a single, massive bed,

base covered. v s o s W o s v 6 00 4 e o s e 100

b5, Sec. 30, T. 22 N., R. 10 E.; measured from stream in NE{ NWi
southwest to top of hill.

Vamoosa formation
Kiheki sandstone member
Sandstone, light buff to yellow, fine-to medium-
grained, massive, cross-bedded, weathers orange,
contains thin siltstone and sghale beds. . + - . 23.0
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Shale, gray to marcon, fissile to bloeky - o« o o o o 17.0
Sandstone, yellow to orange, fine-to coarse-
grained, massive-to cross-bedded, lower
surface irregular, clay pebble conglomerate
in coarse sand matrix near base . . o o o o o o 10.0
Shale, maroon to greenish-gray, sandy in places,
‘ lower part covered. o o o o o s o o o s s o o o 0.0
Cheshawalla sandstone member ;
Sandstone, buff, fine-grained, covered, may be
considerably thicker than indicated . « o » o o 10.0

Tallant formation

Covered, probably 8hale. ¢ o o o o s o o o o o o o o 13.0
Sendstone, orange to yellow, massive, weathers

brighb.rust et to G s o Somsdlonreed o wetis e 1esd
Covered, probably B8hal€. « ¢ o o o o s ¢ o o o o o o 11.0

Bigheart sandstone mewnber : :

Sandstone, buff, medium-to massive-bedded,

considerable iron stain present,; weathers

PUBLY FOLLOWs. o o opnieidne o o o ¢ o ¢ o o o o 25.0

Barnsdall formation
Unnamed shale member

Covered, probably shale. o« o« s o 6 o s o o o o o o o 10,0
Wildhorse dolomite lentil
Dolomite, pinkish-gray to dark gray, finely
erystalline, weathers into characteristic
dark, wavy slabs, not measured

Sec. 22 and se¢. 27, T. 22 N., R. 11 E., megsured from 100 yards
north Oklahoma State Highway 20 in SE— sec. 27 northward to qE-
sec, 22.

Wann formation

Glem Creek sandstone member
Sandst@ne, gray to buff, medium-grained, massive,
with rust colored iron stained spots, weathers
into rectangular blocks, top eroded . . . « . o 19
Sandstone, badly eroded, nonresistant. . o o o o o o 5
Sendstone, light buff, massive-bedded, poorly
0 D R et AR D D R T o S S -
Covered, probably nonresistant sandstone . « « . . o 9,
Sandstone, buff, thick-bedded. o o o o o« o o o o o o 4
Sandstone and siltstone, interbedded, thinm'badded° Sl
Sandstone, bright yellow, fine-to medium<bedded,
thin-to medium-bedded, cross-bedded, high iron
content, with thin silty zones. « « « o o « o o 14,0
Shale werBy. v GLATeT - saisilon s gads Ll gnmss eiogpns  H.0
Covered, pr@bably SOEL8 s dans Voo maers o Gimessmay o . L3060
Sandstone, buff to dark brown, fine-to medium-
grained, medium-to massive-bedded, interbedded
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with thin} gray -shHale™i®, ', CPuisiigigs. o o o o 7.5
Sandstone, similar to unit above, packed with

molds of Triticites 8P. « o ¢ o o ¢ 0 o a o o o 0.5
Shale, dark gray, blocky, with thin stringers of

SandStONe . o« o o 0 o o o o Sy T BRsane . bl .o
Sandstone , buff, medium-grained, mediumabedded,

upper sur#a@e drregular . e sl Nl il el e 1.5
Sandstone and shale, interbedded, thin-beddsd. . . » 5.@
Shale, bluish-gray, blocky, with thin, caleareous;

SARAY - ZORSBH 4 b "o BGEETEN MERRETRCE, MORL §Veh FTLL0
Sandstone, buff to gray, medium-grained, medium-

bedded, ripple-marked, lenticular, thins %o

knife edge within 50 feet northward and south-

WAE ARG SIS el o Ta!l fer et dlnii e tiol Hot o L aite! iadii 6 145
Shale, gray, Dlocky. « o o o s o o a 5 o o o o s o o 9.5
Sandstone, dirty gray, ripple-marked . o o o o o o o 0.5
Shale, gray, blocky, with thin sandstone beds., . . . T
Sendstone and shale, interbedded o o o « o o o o o o 640
Shale, olive to dark gray, blocky. o « o o ¢ o o o o 2.2
Sandstone, light rust. . . . - o » LA SECIE RIS 1.0
Shale, dark gray, blocky, with Sm&&l ironstone

coneretions o« o < o 6 o oo o o o ok R P -
Sandstone, buff, with greenish tinge, fineato

.mediumwgrained iron stained, ripple-marked,

Pucoids and trails common « « ¢ o o o & o o o o @5
Shale, dark gray, clayey, poorly exposed . . o o o o 1T7.5
Sendstone, dirty buff, fine-to medium-grained, iron

ghatnedies T, SRTH I, SR T gbadly ST | g oEesinglty " a¥t, Q.5
Shale, dark gray, clayey, poorly exposed . o o o o o 3L.0

Tola formation ) ' j
Avant limestone member

Limestone, gray, finely crystalline, wavy-bedded,

weathers light gray, not measured

b7, Sec. 24, T. 22 N., R. 11 Eo, maasurad in road cut on Cklahoma
‘ State Highway 20 in NEu Nw>-SE— immediately west of Quapaw Creek. |

( Tola formstion
Avant limestone menber
Limestone, gray to pink, finely ecrystalline, m&a&iveg
fossiliferous, weathers in white wavy layers
0.2 fgat MRtel e, LI DAFToRG - SNRISEISING o & ¢ @ 1540
Muncie Creek shale menber
Shale, dark gray to black, blocky to fissile, with
small phosphatic nodules and thin zones of oval
ironstone concretions in lower part. Concre-
tions are dark brown, and commonly have calecite
 £41led shrinkage cracke . o o o o o o o o o o o 60,0 |
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49.

feet

Pagla limestone member
Sandstone, dark gray, extremely calcareous,
westhers dark Hrown « o o o o o 6 o o o o o o o 0eic B
Chanute formation i
Cottage Grove sandstone menber
Sandstone, gray to yellow, fine-grained, thin bedded,
gilty, misaceous, lignitie, not resistant . . . 14.0
Thayer coal member
Goadi Y oy S s e Mo S re s O e e e e Ooh‘

Sec. 29, T, 22 W., R, 11 E.; measured southward near weet se@u*@n
line from Cklshoms State Highway 20 to crest of hill.

Wann formation
Clem Creek sandstone member
Sandstone, orange to yellow, fine-to medium-grained,
massive, cross-bedded, resistant, weathers red,
forms bench, top eroded « o o o o s o 0 o o o o O
Covered, probably shale. « « o o o s o 0 o o ¢ o o o 27
Sendstone, yellow, calcareous, iron stained spots,
nonresistant, forms slope o » ¢ o o o o o o o o
» Sandstone, buff, iron stained spots, with several
wavy, thin caleareous zones which wesather
readily, thus resulting in wavy sppearancé. . . 3.0
, Sandstone, ~ream to buff, massive-bedded, rust spots
common , grades upward into unit 3, resistant;
Forms DBMEN o e vieis 0 o s o0 ss 8 e e 6.0
. Shale, lower part dark gray, with thin siltstone beds,
upper part covered, probably sams lithol ogy as
BOLOW o s o e o o7 8 Lo it e e, e e ek N e aigile 160.0

oo

e
o

Sec. 31, T. 22 No., Ro 12 E.; measured on east end of oublying hlll
in the south¢cen+ra1 part of the section.

Wann formation
Shale and sandstone, badly eroded, not measured
Tola formation
Avant limsstone mewber
Limestone, light pink to brown, fine to med v
crysfalline, magsive, fossiliferous, weathers
to light gray, platy fragments. o o o o o o o o 9.0
Muneie Creek shale menber :
Shale, dark, with oval ironstone concretions . . . . 63.0
Paocla limestone
Covered, probebly sandy limestone, presence
indicated by persimmon growth on slight beneh . 2,0%2]
Chanute formation
Covered, probably shaleé. « o o s o o o o o o o o o o
Cottage Grove sandstone member

O
(>
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Sandstone, dark brown, fine-grained,; lower
part massive, resgistant, forms bench,
upper part laminated, weathers uneven

Shale, dark, elayey, not well exposed. . .

Dewey formation '
Limestone, yellow, marly, fossiliferous. .
; Shale, calecareous, dark gray . o o o o o o
Nellie Bly formation
: Covered, slight bench indicates sandstone,
measured

feet
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