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THE GEOLOGY OF SEMINOLE COUNTY, OKLAHOMA
CHAPTER I

INTRODUCTION

Logation

Seminole County lies in the east central part of
Oklahoma, about 40 miles southeast of Oklahoma City and 65
miles southwest of Tulsa. Adjacent counties are Hughes on
the east, Pontotoc on the south, Pottawatomie on the west,
and Okfuskee on the north and northeast. The county is
bounded on the south by the Canadian River] on the north by
the North Canadian River. It includes approximately 620
square miles.

(See Figure 1, Index Map of Oklahoma, showing the
location of Seminole County.)

Accessibility
Three railroads, one federal highway and five hard-

surfaced state highways cross the county. The state also
maintains several all-weather gravelled roads, and the
county grades section line roads throughout most of the

county. Except in very wet weather, nearly all of these are

passable.
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The econony of the county is undergoing a change
from agriculture to ranching, and with it the land ownership
pattern is changing. lalf-section and quarter-section roads
have been abandoned, except in a few casesy in some parts of
the county, old roads have been fenced off so as to leave
sections in blocks of four. Along the Vamoosa formation out=-
erop, and adjacent to the major streams, very few roads have
ever been cut. lowever, it is usually possible to drive to
within two miles of any point in the county.

Of the three railroads, only one--the Chicago, Roeck
Island, and Pacific, crossing the county in a northwest-
southeast line, through Seminole and Wewoka--is a main line.
The other two are branch lines: the Oklahoma City, Ada and
Atoka, crossing the southwest corner of the county, and the

3t. Louis and S8an Francisco in the southeast corner.

Purpose

Field work in Seminole County was carried out as
part of the state-wide effort preliminary to revising the
Geolozic Map of Oklashoma (Miser, 1926). The main purpose
was to map accurately the formational contacts across the
county. In addition, this study was designed to:

1. Solve certain troublesome correlation problems
in the area, such as the subdivision of the rrancis forma-
tion according to northern Oklahoma terminology, the rela-

tionships between the Ada and Pawhuska formations, and the
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identity of the shale beds between the Belle City and Va=~
moosa formations.

2. Refine correlation of surface and subsurface
formations in the area.

3. Clarify facies relationships developed along the
strike of the strata.

4L+ Extend the accuracy with which the paleogeography

and geologic history of east central Oklahoma are known.

Methods

Field, laboratory and library work were undertaken
in connection with this study.

Field work was initiated in June, 1950, and concluded
in August, 1951, liost of it was done in the summers of those
two years. Field methods consisted of checking exposures,
measuring sections wiﬁh Brunton pocket transit and micro=-
altimeter, collecting fossils, describing lithologies, and,
in the case of very thin or otherwise poorly developed mem~
bers, walking outcrops. Two hundred and sixty measured sec-
tions were made in and near Seminole County. Of these, some
were intervals only, and were spaced, in a few places, as
closely as 200 or 300 feet., Others involved detailed descrip-
tion of the rocks traversed., Township plats, scaled at three
inches per mile, were used as field maps. |

Laboratory work included many diverse activities,

The township plats used for daily field work were constructed
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from air photographs. Culture and drainage were transferred
to the plats. In addition, the air photographs were used
for a rather detailed preliminary stratigraphic and geomor-~
phic study of the county. For this purpose, a two-power
magnifying lens stereoscope was employed. The information
80 gained was checked in the field by one or more of the
methods listed in the paragraph above. This preparatory
work obviated much walking of outcrops, and permitted most
of the fleld time to be assigned to other enterprises. Even=
tually the township plats, with stratigraphic data entered
thereon, were reduced photographically and retraced on to
the final base map.

Laboratory work also included the cleaning and iden-
tification of fossils, the study of thin-sections from rep-
resentative chert pebbles, the mechanical analysis of cer-
tain sandstones, the chemical analysis of certain limestones,
the collation of thickness data and construction of strati-
graphic cross-sections and isopach maps, the mathematical
interpretation of truncation data, and the down-dip exten~-
sion, by means of electric logs, of surface stratigraphy.

Library work was reserved, largely, until field work
was complete and the conclusions therefror had already been
entered in the field notebooks. Prior to field work, only
those papers which gave detalled stratigraphic locations,

thicknesses and descriptions were consulted. Research in
theory (i.e., the discussion of facies relationships in the
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lower Permian, by Dott (1930)) was not undertaken until after
the final map had been drafted and most of the report had
been written,

| The above summary of methods is, of necessity, rather
short, It does not mention occasional short term projects,
such as the study of subsurface strueture in a specific oil
field, in an effort to check surface structural interpreta-
tion. This omission was made because the unravelling of
structure was not one of the chief aims of this study.
Structural anomalies in Seminole County in many instances
consist of deviations, in position, by two or five or ten
fect; such data can be obtained, accurately, only by plane
table or similar methods. Time did not permit plane table

mapping of so large an area.

vio nve n

A good topographic map of the entire area is not
avallable. The United States Geolosical Survey at one time
published an advance sheet (Seminole Quadrangle, undated) of
much of the county, but this was never issued in corrected
form, and in any case was not sufficiently detailed for a
study of this nature. The Wewoka Quadrangle (1901), which
‘includes a narrow strip of eastern Seminole County, did not
overlap the area sufficiently to be useful.

Taff (1901) examined the strata of the Coalgate

Quadrangle, to the southeast, and there named three forma-
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tions (Wewoka, !loldenville and Seminole) which crop out in
Seminole County also. Could, Chern and Hutchison (1901)
studied the major units of rocks cropping out in east central
Oklahoma. firty (1915) identified the fossils in the fauna
of the Wewoka formation. A discussion of structural mater-
ials in the county was included in a state-wide report by
Could (1911). All of this work was done prior to the first
World War, and prior to the discovery of commercial oil in
the area. |

Snider (1917) desecribed Seminole County in a geogra-
phy of the state.

Jones (1922) examined the surface geolory of the e~
woka area.

lMorgan (1924 ) mapped the Stonewall Quadrangle, in-
cluding the southern part of Seminole County. This proved
to be the single most profitable source for deseriptions,
thicknesses and locations of exposures., With the exception
of one unit (the !1lltop), liorzan worked every formation in
the county.

Gould (1925) compiled an index to the stratigraphy
of the state; this included most of the section in Seminole
County, largely quoted from llorgan's previous work. Wilson
(1927) summarized the paleogeopraphy of the area.

The Geolozic Map of Oklahoma (!iiser, 1926) shows
very well much of the areal geology of the east central part

of the state.
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The geology of Semincle and adjacent counties was
reviewed by several authors (i.e., Levorsen, 1930) in a
three~volune summary published by the Oklahoma Geological
Survey in 1928 and 1930.

Green (193C, 1937) summed up the geology of the up-
per Pennsylvanian and lower Permian beds of the area. Sarles
(1943) studied the DeNay limestone, and Ries (1943) mapped
and collected fossils from the Sasakwa limestone. Oakes'
work in northeastern Oklahoma {Oakes, 1952) contributed much
to the writer's understanding of the regional plcture.

The Skeltons (1942) compiled a bibliography of the
oil fields of the state, including 30 pools in Seminole
Countye.

In more recent years, Jackson (19472) studied the
lower Pennsylvanian rocks in the subsurface beneath Seminole,
Okfuskee and Hughes counties; Ries (1951) mapped in detail
the stratigraphy of Okfuske: County; and Weaver (1952) worked
out the geology of Hughes County.



CHAPTER 1II

GEOGRAPHY AND HISTORY

Llimate

Eastern Oklahoma has a warm, humid, continental e¢li-
mate., Summers are long and hot, winters short and relatively
mild.

The mean prevailing wind is from the south; the an-
nual average velocity is 1l.1 niles per hour.} The mean an-
nual temperature is 61.8° F, The mean temperature for the
three summer months is 7¢,7° F., for the three winter months,
44.2% F, The average maximum is 94.0° F. (August), the aver~
age minimum 29,3° F. (January).

The average annual precipitation i1s 43.26 inches, dir
vided as follows:

Winter - 6.51
Spring - 17.15
Summer - 1l.062
Fall s 7.92

(Snowfall - L.2)
(See Table I.)

The average annual sunshine is 3,000 hours, or about 677 of

lyost of the data in this chapter were furnished by
the Tri-City Area Council, Wewoka,

9



TABLE I

METERCLOGICAL SUIMARY
TRI-CITY AREA

Year Jan Feb

Mar Apr May June July Aug Sept

Oct

hov Dec

Average llonthly Temperature from United States Weather Bureau

19#0 27.6 LZ-G
1941 K M

1942 35.5 43.9
1943 416 49.6
194 Ll.0 47.5
1945 41.0 43.0
1946 Ll.4  49.5
1947 L2.2 43.3
1948 35.5 41.2
1949 33.3 40.4
1950 40.3 4%.3
1951 40.7 A45.2

Average !onthlvy

1940 0.70 2.79
19,1 ¥ M
lghz U.Uh 1.10
1943 9.20 0.42
1944 241 3.62
l9h5 132 2
19456 L.106 2.64
1947 0.50 0,03
1948 0,26 3.28
1949 6450 L.75
1950 2.4‘ 3.3;
A9S1 —lo 79 35

56,2 62.4 70.2 77.L 80eh 8Cuh 73.6
51.£}- 6102 M 7705 "‘lclt 8106 72.&‘
h7.9 6‘6.& 71.0 l.U 8"-‘00 9209 7702
51,0 6l.4 70.1 79.2 &l.6 83.6 73.8
57y Gluly 68.2 75,7 8042 79.7 T34
59.9 ‘«5(’.2 ”‘9.3 ;5. ((.:'2.7 83.8 71.'.’
L7.6 63.8 70,0 77.8 TE.9 8L.8 78,3
590 69.0 69.8 7845 £1l.1 80.2 Thel
49.9 59.7 720l 759 Ghely 7i-5 69 3
5909 61.6 69-’ Téoﬁ 7700 7f-9 71 2

Precipitation from United 8tates Weathsr

0.05 6.29 3.3¢ 23.2L 5.91 4.65 3.3°
J': I". 3.‘}3 407"-& 1177 3.19 A.B"
0.53 9.03 5.76 9.30 2.15 4.30 3.60
3.00 2.49 10.39 3.42 1.34 0,03 4.91

2:07 2457 5437 2456 314 3.32 2.44
633 6475 2.65 11.37 6.13 1.60 10.15
2.9 Q.SO 2'66 &.9V 0.96 3.87 l 1

007€ Tele 096 U¢59 3063 O 4o55
B.DC 0.73 7.3ﬁ 120?7 1028 0.95 0.&’
BOOH 1.56 120r6 4021 1. 6 3.31 6 12
0.7 1026 10.60 3.23 1 - 3 21} 5.\;1

0. 67
0.56
2.02

0.11

Records

wr

4«oﬂ
52.2 46.0
5066 4340
Sztﬁ 390k
Ehet ~39~A
5502 3.
520:—-' “9-0
hﬁog bk-b
4948 k3
533 43.7
49.2 4C.3

Fecords

£.08 2.79
Mo 1,73
3.85 2,58
U233 427
h.21 2-1#
0.55 0.72
“.hB 0.
3.0 1%
0.65 10
0.28 0O,
0.50 0,03

o1
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the total possible., The normal.annual evaporation, from
Class "A" pans, is about 70 inches,
Summertime temperatures have been known to exceed
112° F,
Despite the erratic rainfall, the writer found that,
over a period of nearly two years, his field work was vir-

tually unimpeded by bad weather,

- Civies and Towns

The county seat is Wewoka, a town with a population,
in 1950, of 6,753. The largest town in the county is Semi-
nole, with 11,553 inhabitants. Villages and unincorporated
communities within the county include Bowlegs, Cromwell,
Hagzel, Konawa, Lima, New Lima, Sasakwa, Schoolton, Snomac
and Sylvian, with a total population of about 4,500, The
figure for the entire county is 40,655, of which about
17,000 are rural (about 27 persons per square mile).

The populatibn is about 5’ native white, 107 negro
and 5/ Indian.

Solls
The llanceville~Conway red-and-yellow podzolic soils

occur throughout most of Seminole County ("Soils and l'en,®
1937), This soil group is found, in its widest development,
in Arkansas, and is closely related to other soil groups

east and south of Oklahoma. The appearance in Seminole and
several adjacent counties is isolated to the east by a nar-

AR N
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row belt of planosols.? lot very many miles west of the
county, reddish prairie soils are found.

The alluvial plains and bottomlands cdo not fall in
the above classifications. They are, instead, deep, coarse-
textured sandy soils well adapted for many varieties of farn
crops. Farms here are smaller, but more profitable, than
those on the uplanda.

The Hanceville~Conway solls are, in general, not cul-
tivated, and the average standard of living on them is low.
The vegetation cover is largely black jack, post ocak and
higkory. Abocut two~thirds of the area is blanketed with
shallow, stony or gravelly soils; elsewhere, the soils are
fine sandy loams, and moderately productive. Where the
ground is sloping or hilly, the soils are thin and rocky.

Most of the land is typically timber or pasture,
perhaps one-fifth or less being cultivated. Corn yields 15
to 20 bushels per acre on the uplands, and cotton about one~
third of a bale.

Agriculture
Approxirately ©¢,000 farms are located in the Holden-
ville-Wewoka-Seminole area. The average acreage is about
140, and the annual gross income exceeds 520,000,000,
In 194¢ the prineipal crop was peanuts, with cotton

second. Peanut and pecan processing and packing plants are

2certain claypan solls,
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located in the county.
Over 200,000 chickens are raised regularly by com-
mercial broiler growers in the Wewoka area., Dairyins is also

important.

Industry
The chief source of income within the county is the

oil industry. Between 1925 and 1948, oil production in Sem~
inole County was 986,077,700 barrels. The production in 194¢
was 12,176,731 barrels. Refineries are located at Cromwell,
Sasakwa and Seminole. It has been estimated that one-third
of the employsble men in the county work in the oil industry
and related trades, More than ¢5 oil field service and sup-
ply houses are located in the city of Seminole. l!iost of the
acreage within the county is under lease,

Other industries produce boys' and girls' clothing,
liquid propane and butane, brick and tile, furniture, leathar
goods and dairy products.

Water Supply
The town of Wewoka operates Lake Wewoka, with 4,700

acre-feet of storage. The town of Seninole uses 10 deep
wells, eizht of which produce 100 gallons per minute each,
and eight 240 gallons per winute each, These vary in depth
from 550 to 750 feet; they produce from sandstones in the

Varmoosa formation.
Analysis of the Seminole municipal water gave the
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following data:

CaC03 34  ppm.

MgCO 15

1a280, 27

NapCO3 134

NaCl 20

NaN 2.5

Solids 292.5
History

Wewoka, one of the oldest towns in Oklahoma, was
founded in 176C in the heart of the Seminole Nation. The
founder was Elijah J. Brown, who had been appointed by the
federal government to bring Seminole Indians back from Kan-
sas where they had taken refuge at the end of the Civil War
because of split tribal allegiances. Brown established a
trading post and became the first postmaster.

In hia commission, the name of the town is given as
"We-Wo-Ka, Seminole Nation, State of Arkansas." The word
"We-Wo-Ka" means "barking water,"” presumably after a noisy
creek flowing on rocky bed nearby.

In its early days Wewoka was a remount depot for the
army. Both General Phil Sheridan and George Custer were
stationed theré.

The Seminole Nation selected Wewoka as the seat of
government, and built a corbination capitol and council
house. Law-violators convicted by the council were shot at

the foot of the "Execution tree" or flosged while tied to the

"Whipping tree."
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The Choctaw, Oklahoma and Gulf Railway came to Wewo-
ka in 1995, 7Two years later the townsite was legally estab-
lished within Indian territory, but no white man was allowed
to own property there until 1902. In lNovember of that year,
the townsite was opened to whites without restriction.
Chances on town lots were sold in many far-away lands, in-
¢luding Canada, England, South Africa and China. The draw-
ing took place in front of the store of the Wewoka Trading
Company, a territorial factor so powerful that it at one
time issued its own money. The latter was known among the
Serinoles as "choka sodka," and was redeemable in merchandise
at the store.

With statehood in 1507, Seminole County was formed
from parts of the Seminole and Creek nations, and Wewoka be-
came the county seat.

The growth of the town of Seminole dates from 1920,
its history paralleling that of the oil industry in the
county.

In the last decade, the major operators have been
pulling out of the area, and most drilling today is exten-
sion of known fields or semi-wildcatting by small independ-
ents, The early agricultural promise of the county has
faded as the light, sandy soil has been depleted, and there
18 now a swing from agriculture to cattle-ranching and

chicken~-raising. Many cultivated fields have been abandoned,
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in some cases to natural reseeding from near-by forest., Con-
comitantly, the county's population has declined, from over
50,000 in 1940, to 40,655 in 1950,




CHAPTER III

PHYSIOGRAPHY

Introduction

Seminole County is an area of low-to-moderate re-
lief, broken by an occasional high cuesta face or deeply~-cut
stream valley. A surprisingly large part of the county is
masked by terrace deposits; much of the rest is shale topo-
graphy, and therefore gently rolling.

Cuesta Belts

From the air, or on air photographs, the county
proves to have a very definite grain, based on stratigraphic
rather than structural control. The pattern seen from the
air may be divided into five shale or cuesta "belts" trend-
ing slightly east of north, as does the regional strike.

These are, travelling from east to west and there-
fore climbing in the stratigraphic section, as follows:

1, The Holdenville-Seninole~Coffeyville cuestas,
Developed on soft-to-medium-resistant sandstones interbedded
with shales, these cuestas are spaced at various widths up
to a maximum of about a mile and a half., They give the

country a pronounced grain along the strike.

17
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2. The Nellie Bly (or Upper Francis) shale belt.
Cuestas are present in this interval, but they are generally
not as well developed as in the two adjacent belts. Of those
present, the more pronounced belong to the upper part of the
section. Many of the thick shales of the typical Francis
occur in this part of the county, developed as wide, gently
rolling shale valleys. In the northern half of the county
the sandstones grade to or interfinger with siltstones; there
the cuesta pattern is locally distinct, locally subdued.
Conglomerates which occur occasionally in this belt may be
relatively resistant and appear as ledges, but more commonly
are soft and therefore quite unlike most of the other con~
glomerates of the county.

3. The Belle City-~Vamoosa cuestas., These two forma~
tions are, jointly, responsible for the most rugged topogra-
phy in the county. In the southern half, where the Belle City
limestones are relatively thick, the Vamoosa is rather thinj
in the northern half, the Vamoosa has thickened greatly, but
the Belle City has thinned to a few inches and disappeared.
Imnediately south of Wewoka Creek, the Belle City makes its
last appearance as a cuesta-former. In about the same area
the intervening shales are becoming much thickér: northward
they are expressed primarily as a shale valley, iore or less
continuous with that of the ‘lellie Bly. For these reasons
the Belle City-Vamoosa cuesta belt is hardly uniform north-
and-south. Throughout its length, however, it is the domi-
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nant physiographic feature, and provides the maximum relief
of the county, rising in the northern half to about 1,200
feet. Rugged, less thickly populated, and poorer from an
agricultural standpoint, the Belle City-Vamoosa belt can be
outlined, roughly, on a roadmap as the strip where fow sec~
tion lines are marked by rcads, and wnere the roads which do
exist were laid out on a topographic basis,

4. The Ada-Vanoss shale belt. As is the case with
Belt No. 2, above, these two formations contain several
ledges.sufficiently resistant to maks cuestas. The ridges
are oroken, however, and the general impression is that of a
high~level shale, protected primarily by the resistant, un=-
derlying Varmoosa. The Ada contains several sandstone, silt-
stone, limestone, and conglomerate members, but none of them
.forms prominent scarps., The Vanoss is more of a cuesta-maker
in the southern part of the county, and more of a shale-belt
in the northern part. The contrast with the two adjacent
belts is generally strong enough, howéﬁer, to be distinctive.

5. The Konawa cuestas. S8lightly less rugged than
the Vamoosa strip, the Konawa nevertheless stands clearly
above the adjacent formations. It is, at a few places,
marked by resistant chert conglomerates which dominate the
topography thoroughly, lacking only the thickness of the
Vamoosa to make it equal to the latter in relief., 1In the
northern part of the county, the Konawa belt, though high,

has lost mueh of its cuesta character. Ilere, too, agricul-
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ture has been developed to a greater extent than on the same

beds to the south,

Relief Statistics

Relief, measured within a square mile in any given
area, varies up to a maximum of more than 275 feet. Within
the shale belts it may be less than 50 feet, lMaximum relief
for the county (determined from United States Geological Sur-
vey quadrangles having a 50-foot contour interval) is approx-
imately 500 feet, An important fraction of the area appears
to be on hilltops at 1,000 to 1,050 feet,

More precise statistical values for Seminole County
relief were obtained from the Seminole advance sheet (United
States Geological Survey, undated), and the Stonewall Quad-
rangle (United States Geological Survey, 1901) and the Wewo-
ka Quadrangle (United States Geological Survey, 1901). This
required laying out a grid (spacing equal to one mile in
both directions) and reading the elevation at each inter~
section. The contour interval determined class intervals.
The total number of points taken was ©52, broken down into
separate counts for each of 3ix areas.

Taking values at the mid-points of the class inter-
vals, the county-wide distribution of elevations is as fol-

lows:
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Contour Cumulative Cumulative
interval percentages  percentages
midpoints  Percentages  downward upward
1125 0.1 0,1 100.0
1075 1.6 1.7 99.9
1025 10,1 11.8 9743
975 21,0 334 88,2
925 24,7 58,1 6646
875 27.1 £542 41l.9
825 11.‘9 97.0 Mo‘
775 2.9 Ge9 3.0
725 0.1 100,0 0.1

The medlan elevation 1s 890 feet, the mode "50 feet,

A plot of cumulative percentages on a bar-graph,
with the bars lying horizontally (see Fig. 2) brings out
clearly the fact that the ocounty is primarily a gently roll-~
ing plain, 900 or rore {eet above sea level, incised by oc-
casional streams down to about 750 feet above sea level.
(See third column in the table, above.)

Counts for the six sub~divisions of the county indi-
cate that the "rolling™ character of the erosion surface is
controlled by the underlying lithology. For a single litho-
logic unit (with the exception of the Belle City-Vamoosa
cuesta belt, which boasts the greatest relief) the predomi-
nance of a single elevation 1s even more striking.

lodes and medians across the various shale and cuesta
belts in the rnorthern hall of the county are as follows:

(West) - (East)

Mode 925 875 975 75
ledian 175 925 925 375

(values picked by inspection from the array.)
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Figure 2. Iiistogram, cumulative percentage curve,
and horizontal bar-graph showing the distribution of
ground elevations in Semincle County. 7The datva {rom which
these figures were plotted are given on Page 2l. The
horizontal bar-graph was constructed to show elevation
along the vertical ordinate, and hence to represent graph-
jcally the actual average relief of the county.
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This variation according to lithology is responsible for
nuch of the cpread of the county-wide curve. Were the lith-
ology more nearly similar, the present high ercsio. surface
would probably be & rolling plain with much less than the
200 to 200 feet of relief actually exhibited. The original
erosion surface undoubtedly was even more nearly featureless.
This is the Pawhuska rock plain, (8ee Fig. 3.)

In addition to its gently rolling character, its very
iow reliel, and its deep incision by oeccasional rodern
streams, the rock plain contains within Seminole County one
area which probably stood even higher, perhaps as an ero-~
sional remnant. This rise, located in sections 1, 2, 11 and
12 ol 7. 9 e, Re 7 E., is apparently controlled by structure
within the Vamcosa formation. It stands, today, 200 or more
feet above the surrounding rocic plain, and therefore pro-
bably had at least as much relief prior to the beginning of
dissection,.

Elimination of this high remnant, and the various deep
valleys, from the array brings the ore-tine relief on the

rock plain to a very low figure indeed.

Brainage

The main stream in or adjacent to the county 1s Can-
adian River, a superposed consequent let down from the Paw-
huska rock plain, The Canadlan flows noﬁ, as it did when on

she high surface, in a general easterly direction, crossing
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Figure 3. The Pawhuska rock plai:
in Seminole county, reconstructed by con-
touring a map showing only the highest hill-
top elevation in each square wmile. The
1igggly-shaied areas stand at or above
) - feet above sea level, the darkly
shaded areas at or zbove 1,100 feet above
;ea level. The contour interval is 50

set.
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the strike almost at right angles, and apparently ignoring
the structure or stratigraphy. This seemingly random pattern
is misleading, however, Hendricks (1937) has described how
a2 tributary of Little River tapped the Canadian, some 12
miles south of Holdenville, by working headward along a soft
shale within the Wewoka formation. The present channel of
the Canadian, as a result of this capture, parallels the
strike for a distance of six or seven miles,

Other indications of structural control have also
been noted.

The first order tributaries are Horth Canadian River,
Wewoka Creek, Little River and Salt Creek. These, like the
Canadian proper, seem to have been consequent on the high
erosion surface. Structural control, although not rare, is
of a highly localized nature.

Second order tributaries are chiefly subsequent
streams; thir& order tributaries include obsequents and re-
sequents., Fourth and higher order tributaries are largely
gullies or intermittent branches.

From the foregoing it might be inferred that the
overall drainage syster shows a trellis or rectangular pat-
tern, Although this 1s true in general, some of the drain-
age, especlally in the shale belts, has a modified dendritic
appearance; and fault (or fracture) control is observable on
many of the tributaries of first, second or third order,

Stream gradients were not measured in the [ield.
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They have been obtained from published topographic maps of
east central Oklahoma, partly outside of Seminole County.
The gradients thus determined’ are summarized, in feet per
mile, as follows:

River Max. JMin. Avg. Miles Measured
Washita 770 3.03 A4.00 L2.5

Wewoka Creek 6.67 2.50 3,30 35

Little River 1.#2 1.67 1.70 41

Salt Creek 12.50 f.3f 3.

N. Canadian 6425 1 60 2,82 7¢

Canadian 20,00 3,70 6.56 51

The maximum gradient of the Canadian was measured across (in
part) the Calvin sandstone, in the eastern part of Hughes
County. The most resistant terrane in Seminole County-~the
Delle City-Vamoosa cuesta belt--1s poorly developed at the
point of the Canadian River crossing. The river appurently
flows in a position north of Ada so located that minimum ine
fluence will be felt from either the Ada structural complex
or the Belle City-Vamoosa belt. Canadian River gradients
here range from 6.07 to .34 feet per mile. |

l'ost of the permanent streams of the county are
meandering, in one form or another. The Canadian River ex-
hibits no well-developed floodplain, but shows a rough mean-
der pattern which is now deeply entrenched. The radius of
curvature of the individual loops is of the orief of two to

three miles. The modern river channel averages about one

, 3Channel lengths measured with string and transferred
to a suitable scale.

—
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quarter of a mile in width, and the modern floodplain is
ordinarily less than a mile wide. Details of the original
meander belt must be inferred {rom high level terrace de-
posits; these indicate a possible width of about ten miles.
8ince meander belts are commonly 15 to 20 times as wide as
channels, the earlier channel may have been about one half
of a mile wide; that is, about twice the width of the modern
channel.

Incision has been too recent, apparently, for the
river to have done much toward carving out a new floodplain
wide enough for free swinging of the meander loops.

Ineised meanders which are well anchored or fixed,
yet occupied by an important modern stream, seem to be lim=-
ited to the Canadian River.

The North Canadian has a 200~-foot channel swinging
freely, although not complexly, across a floodplain a aile
or more wide. Inasmuch as the earlier meander belt is about
10 miles wide, the earlier channel may have been about halfl
of a mile wide. This is less than the width of the present
floodplain, indicating that lateral swinging of the channel
is responsible for the modern dinensions of the latter. The
modern channel secns to be about one-twelfth as wide as the
earlier channel,

The second and third order tributaries commonly show
complicated meander patterns (altered, in some cases, by

dredging operations).
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Little River, where it crosses the resistant Selle
City-Vamoosea cuesta belt, has developed=--and in part aban~
doned-~an impressive series of meander locps. (3ee Tige &)
These reveal, in elear detail, the earliar channel, but not
the floodplain., The old chermel is sbeut 1,500 feet wide,
-with an average radius of curvature of less than a wilet a
very tightly-weaving meander pattern indead, Aectual intere
seetion of one Lneised loop by another is not rarej and in
one case, the present Little Hiver flows through such a
DATTOWH . )

The modern channel, with a width of roughly 100 leet,
meoanders fairly Creely along the [lat, alluviated floor of
the old channel, It now flows perhaps 150 to 200 feet Le=
low the surfaca bolow which the m=sander pattern was ineised,

Pasaing from Ty 7 Hay Re 7 B, to Ts 6 Ny, Re 7 Es,
Little River changes character. The dimensions of the old
channel, given above, hold 4in a general way, except that the
valley has Eean alluviated wore deeply. The depth of in-
cision was probably greater here than upstreamj yet the re-
lief is lesa, the steep valley walls s¢ ncticeable upstream

having disappeared, This 18 due in part to a change in
bedrock lithology, but deep fill is also indicated,

The contrast betwean the two channels 18 quite atrik-
inge It is so great, indeed, that it calls for a speciflic
explanation not applicable te the other rivers of the region.

Bates {193%) comncluded from a general study of wean~-

B
et »

R
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Figure 4. The two channels of Little River where it
crosses the Belle City-Vamcosa cuesta belt., The dotted
lines outline the modern alluvium, which is confined to the
floor of an older channelj the meander pattern of the latter
is quite distinct, Sec. 1 is in T, 7 ., Re 6 E,
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ders and incised meanders that, for a stream having a chan-
nel width about that of Little River, the meander belt-chan-
nel width ratio should be 16:1 for floodplain meanders, and
41:1 for incised meanders (a factor of 2.56). This formula
is applied to Little River only with some hesitation, be-
cause the modern meander belt is delineated by the old chan-
nel walls., Nevertheless, the floodplain loops seem to be
migrating rather freely, and the formula may be of some
value, In the case of Little River, the factor seems to be
more nearly eight, "Auto~underfitness"--expected within the
limits of Bates' factor--is probably inadequate to explain
Little River's decrease in discharge.

Climate change, although probably effective through«
out much of Oklahoma, fails to account for the Little River
pattern because it appears on no other stream in the Semi-
nole County area. Climate change, instead, seems to have
been responsible for the oversize modern oxbows of Oklahoma
and adjacent states (ljelton, 1930). An excellent cxample
of this may be found on the Little River floodplain, north-
east of Sasakwa, and barely across the line in Hughes County
(secs 31, T. 6 e, Re & E.). (See Fig, 6.) This oxbow has
about twice the width of the modern channel, and is located
on the lowest (i.e., most recent) terrace level: the flood-
plain. It must be assigned to some origin other than that
used to aceount for the larger abandoned loops further up-

streamnm.
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Figure £, An oversize oxbow, and traces of a
larger former channel, on the Little River floodplain,
in sec. 31, T. 6 1., ﬁ. ' Ee, Hughes County.
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Stream piracy seems to be the most likely explanation
for Little River's oldest meander pattern. Search for a
possible point of capture was instituted, in the field, in
Pottawatomie County (immediately west of Seminole County),
and on l5-minute topographic sheets farther west. Lack of
adequate map coverage prevented careful study of this prob-
lem, but it is possible that North Canadian River at one
time flowed through the Little River channel, and has since
been diverted northward.

Whatever the point of capture, the date of capture
must be fairly late. The old channel of Little River had
cut to an elevation very close to that achieved by the mod-
ern Canadian River, and perhaps more than 100 feet below the
elevation of the elbow of capture where a Little River tribu-
tary tapped the Canadian. The beheading of Little River,
then, must be much later than Gerty time, For some signi-
ficant part of the Pleistocene, the two rivers must have

been more nearly the same size.
Further, the late Wisconsin or Regent fill which

has clogged the channsl of the Canadian appears to be con-
tinucus with Little River fill for an airline distance of
about 20 miles upstream from the confluence. It is probable
that Little River was beheaded duringz Wisconsin time, prior
to the deep alluviation of the valleys of east central Okla-

homa.
Only three other streams in or adjacent to Seminocle
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County appear to contain deep fill: the Canadian, the llorth
Canadian, and Wewoka Creek. It is estimated that this fill
is of the order of 50 feet deep, at the most &

The deep fill in the lower reaches of the Little
River channel is probably controlled directly by the Canadian,
to which Little River is tributary a few miles east of Seni-
nole County.

At least one of the streams in Seminole County (Salt
Creek) is aggrading at the present time. A small, recent
fan, built where the creek passes under the Oklahoma City,
Ada and Atoka Railroad bridge and debouches in time of flood
upoﬁ an older but protected part of the floodplain, attests
to this (sec. 13, Te 7 ll., Re 5 E.) (See Fig. 7).

The fan is a product of deposition since the rail-
road bridge was bullt; this period coincides with the de-~
velopment and consequent erosion of much agricultural land
along the Salt Creel watershed. Alluviation in this case
may reflect poor farming practices, rather than a long-term
trend in the behavior of the creek.

ihe oversize oxbow on the Little Niver floodplain

(described above) indicates that thig strean is cutting

bggrain (1937) and Blanchard (1951) estimate Washita
River fill at 35 to 40 feet, The Canadian, in that area,
should be about the same, O.Fs Evans has indicated, by per-
sonal communication, a similar depth lor the Canadian Till
in central Oklahoma. Iisk (1947) reported about 70 feet of
£111 at Ft. Smith, Ark.



Figure 7. Ag;radatio% of the Salt rer« 'lﬂﬁq
plain., The alluvial fan in sec. 13, T. e 5 Bey
is evidence that the unprotected rloodplain ti.e., south-
west of the railroad eu bankment) now stands appreciably

higher than the protected floodplain (northeast of the
embankment )s The swanpy character of the ground north-
west of the fan is agdditional evidence, The Salt Creek

floodplain has changed in this fashion since the rail-
road was built,
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downward very slightly at the present. Since it is con-
trolled alwost immediately by the Canadian, the latter may
be cutting slightly. Other evidence along the Canadian i
related to highway and railroad bridge eonstruction, and is

not sufficiently old to indicate any long~term trends,

Stream Terraces

High-level terraces are common in Seminole County,
but do not occur at easily recognized levels, as is the case
in other parts of Oklahoma and adjacent states., Hendricks
(1937) has described the Gerty sand~-about 150 feet above
the modern Canadian River water level--as such a terrace.

The Gerty 1is relatively easy to identify along much
of the Canadian River watercourse, but in Seminole County,
several complicating factors arise. One is the scarcity of
the gravels which are considered diagnostic. These may be
seen north of the river in southwestern Hughes County, or
south of the river in northwestern Pontotoc County. They
are not well-developed within the area of this study, how-
aver,

Another is the wide variation in clevatlion. Areas
which have been mapped as Gerty occur as high as 210 fest
above the modern river, and as low as 50 lest. Of nany
terrace elevations determined within the c¢ounty, lewer than
107 fell in the range, 140-160 feet,

A third complicating factor is the existehce of
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"draped® terraces (Ta 5 We, Ra 7 Eaj Te 5 Mo, Be 5 By )s
Tese are developed on slip-ofl slopes which have been
widened as tne river ingised its seanler loops. [ach of
these extends, without interruption or change in appearance,
from maximum elevations of approxinmately 200 feet, down to
the edge of the most recent floodplain or sandbar level.
The meander loop, in each such case, is anchored or fixed
(rather than migrating downstream); this, in connection with
what ﬁas apparently a rather steady rate of downcutting,
makes terrace designation precarious,

On Washita River, in the western half of the state,
distinet terrace levels may be recognized. Strain (1937)
and Blanchard (1951) have reported three distinct levels,
and perhaps a fourth. These are younger than the higher,
gravel-veneered erosion surface, but include the modern
Tloodiplain.

The second terrace stands at 30 to 35 feeﬁ above the
modern Washita (both Strain and Blanchard); the third ter-
race at 70 to 70 feet (near Chiclkashc; 9train only); and the
questionable "Smith Pit" terrace stands betwesn the other
two (Strair only).

The third terrace is early-middle Pleistccene, the
wdmith PLt™ irtermediste terrace 18 late Pleistocene (based
on fossils), and the second terrace, which was not reported
to contain any fossils, must be very late Pleistocene or

Neecent .
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Below the Arbuckle lf‘ountains, Washita liiver exhibits
sand terraccs up to about 50 feet above the river, and sand
and pgravel terraces at about 1080 feet above the river (Tisho~
minzo Folio, 1903). The low range of levels is probably
squivalent to the ™second” terrace of Strain and Blanchard;
the higher gravels may be the same as the "third" terrace

reported by Strain.
The Washita is not precisely comparable with the

Canadian, since they are controlled by two distinectly dif-
ferent local base-levels (the Washita flows into Red River).
With the relatively low total relief across central Okla-

hora, this difference should not be of great importance.
MeAnulty (194°), working on Trinity River some 70

riles southeast of Dallas, Texas, reported upland gravels,
three terrace levels, and the modern floodplain. The gravels
cceour at various elevations zbove the modern river; the
three terraces stand at about 60 to €5 feet, 25 feet and 20
feet. As 1s the case along the Washita, the intermediate
terrace exlsts in scatterel Iragments only. The three ter-
races are dated as post-Tazwell (i.e., post-Wisconsin 2},
?-Cary-ianksto intcrval, and ?-post-ilankato. Good Ilossil
evidence 1is given for the post-Tazwell datec only.

lieAnulty reported the upland gravels at various ele-
vations (but well abovz 75 feect); Strain gave instances at
100 and 110 {eetj; Blanchard considered them at least as high

as 100 fest, Similar gravels are contained in third terraece
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naterials (at 60 to 80 feet). lieade (1950) reported Aftonian
kfirst interglacial) vertebrate remains from terrace gravels
near Frederick, Oklahoma, 230 feet above Red River and 150
feet above liorth Fork.

The elevation differences between the several ter-
races would be expected to decrease upstream (as Strain re-
ported), and increase downstream {(as the author of the Tisho~
mingo folio seems to indicate). Seminole County is some O
miles down the slope of the upland surface from the locali-
ties where Strain and Blanchard worked; as a stream would
flow, the distance is considerably greater. It is to be ex~
pected, then, that differences in terrace level would be
greater in and near Seminole County than 1ln western Oklahoma.

The loweat well-known gravel*behring continuous or
nearly continuous terrace in the general area is the Certy
surface, reportedly about 150 feet above the modern river,
Although terrace deposits are found within the county along
Canadian River at all elevations from above 200 feet down
to the floodplain, not any of them form distinctly continuous
terrace levels., Two of the best levels may be found at
about 30 feet and 70 feet, respectively, and a third level
may be found at about 90 feet, in T. 5 ., ¢ 7 L. This
last-mentioned terrace contains pebbles, cobbles and even
boulders derived from the Uelle City limestone outcrop some
four or five miles to the west; no quartz pebbles were

found, however, as is typical in much of the Certy. llone of
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these three terraces can be traced more than a mile or two.

About 30 miles to the west, near Rosedale, on Can=~
adian River, O. F. Evans has pointed out to this writer a
well~developed terrace at 4O feet. In the same vicinity,
hilltop silts, ostensibly terrace remnants, may be found be-
tween 90 and 110 feet above the river. The Gerty sand has
not been traced westward into the Rosedales area, but hilltop
gravels (higher than the silts) may prove to be Gerty. The
Rosedale terrace is not continuous with any other terrace
downstream.

West of about 97 degrees (west longitude), excellent
terraces may be observed. East of that line, the terrace
pattern becomes exceedingly complex, This may reflect longer
periods of down-cutting, and shorter periods of relative
still-stand.

The North Canadian ia flanked by terraces at 35 to
LO feet, 65 to 75 feet, and 95 to 105 feet.

(See Table II for a summary of the various terrace

levels. )

£ n
Helton (1935) and Mam (1939) have deseribed the hill-
top surface in considerable detail., I!lam called it the Paw-
huska "rock plain," a term which !lelton defined as a sur-
face of dezradation, perched on resistant rock. The Paw-

huska rock plain has been mapped by liam, primarily from
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United States Ceological Survey topographic sheets. It
crosses Oklahoma in a north-south belt, lying between Okla-
homa City and Tulsa, sub-parallel to the regional strike,
and extending from immediately north of the !lunton Arch-Ar-
buckle Mountain complex to the Kansas line. Cireling through
southeastern Kansas and southwestern !iissouri, it re-enters
.Oklahoma along the Springfield plain, and continues as far
south as Tahlequah.

Ham constructed a number of projected profiles.

Those taken from the Seminole and adjacent quadrangles re-
veal accordant hilltops at 1,000 % 50 feet. Plotted dip
components along the same lines show that this is not a
stratigraphic surface. !/istograms of elevation distribution
also rev-al the presence of th: Pawhuska roek plain,

A cursory examination of the Seminole advance sheet
leads one to suspect the existence of such a feature, al-
though it is impossible to determine from the map (because
of the 50-foot contour interval) whether or not the surface
coincides with the regional dip of 90 feet per mile, or less.

flam, on the basis of admittedly dubious long-range
correlation, suggested a tentative age of early Pleistocene,
perhaps Yarmouth (second interglacial).

ljodern Arkansas River, the master stream for the
Pawhuska rock plain, now has a gradient of 2.5 feet per mile.
If this was the slope of the erosion surface, it has since

been warped upwafd along itc eastern edge by about 150 feet.
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Such an uplift, deduced by Ham from intrenched meanders and
other deep dissection, is just about enough to have tilted a
2,5 slope to a nearly horizontal position, across the 70
miles of intervening area.

Considering that the stream gradient figures reported
earlier in this chapter were taken in s restricted area com-
pared with the extent of the Pawhuska erosion surface, they
agree fairly well with an initial slope as indicated by Ham.

The following characteristics, taken from Ham's
study, hold true for the Pawhuska rock plain. in Seminole
County:

l. Smoothness.

2. lack of higher hills (one exception mentioned

above).

3+ Uniform degree of dissection.

b ‘Stream-facing scarps across various lithologies.

5. Gently-dipping sedimentary beds are truncated.

Points 3 and 4 need further discussion for Seminole
County. The degree of dissection, for example, is only rela-
tively unifbrm as far as drainage density and depth of cut-
ting are concerned. The different slope angles which have
developéd on the principal lithologies of the county stand

.in sharp contrast from one geomorphic belt to another. The
steepest slopes are found in the Delle City-Yambosa cuests
belt; here also may be found the blockiest limestones (with
a few minor exceptions), the thickest, blockiest conglomer—
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ates, and the largest median particle size within the county.
The gentlest slopes are found along "shale” belts where
block-weathering is practically non-existent, and where me=-
dian particle size falls in the silt or shale size range.

This difference in slope angle is reflected in ap-
precliable departures from absolute uniformity of degree of
dissection and local relief,

Weathering of Slopes

The steeper slopes of the BelleACity—Uamoosa cuesta
belt are accompanied by U-shaped or underfit valleys. These
commonly occur on the segond and third order tributaries;
underfit characteristics of first order tributaries have
been discussed earlier in this chapter. Stream piracy is
hardly a general explanation of this phenomenon (except in
a special case such as Little River); if adopted, it means
that almost every stream, branch and brook in the county has
been beheaded.

Certain streams may be underfit due to loss of water
as a result of underflow through the alluvium (Wright, 1942).
Field examination of the Seminole County streams does not
make this explanation seem plausible, except possibly in the
case of some of the larger, more deeply-alluviated valleys.
For the second and third order tributaries, it seems an un-
likely mechanism.

‘Hgghly seasonal rainfall may be responsible, in part,
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for the underfit streams. It is not thought to be of major
importance, however, since during the wet season, these
streams commonly do not attack the foot of the adjacent val-
ley wall. The valley wall either has retreated in the past
because of an agency no longer operating on it, or is now
retreating more or less independently of the activity of
the stream below, |

That the latter may be the case is indicated by much
of the gullying which cuts abandoned fields and pastures in
Seminole County. The gullies seem to be of two types:
those which have established a gradient lower than that of
the slope on which they developed, and are now cutting the
hill or ridge in twoj and those which maintain the original
slope, but cause it to retreat a foot or so. The latter
type of gully is now quite common in the county. It is, of
course, a manifestation of aceelerated erosion due to agri-
cultural and ranching activities. Nevertheless, it probably
represents typical ercsional activity within the county, if
discrepancies in elapsed time are>1gnored.

Gullies of the second type~<slope gullies--occur in
sets, are sub~parallel, and have the same general depth
throughout except for short distances at head and mouth.
After extending a good part of the length of the slope, they
bezin to widen, destroying the narrow "divides™ bLetween
them. A8 they grow wider; a stabilizing grass cover begin;

to~grow along the gully floor. The result of such a gully
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cycle is the parallel retreat, for a distance of two or
three feet, of the valley wall.

These walls, here and there marked by slope gullies
in various stages of development, generally have fairly even
gradients, convex upward at the top where they pass into the
divide surface, and concave upward at the base, where talus,
slump, soil creep and other evidences of the work of gravity
may be observed, These processes lend to many of the slopes
a modified sigmoid appearance, with long, relatively straight
central sectors.

The valley walls seem to be reasonably uniform in
slope within given lithologie boundaries.

Hence it is suggested that the "underfit" appear-
ance of many of the tributaries is due to a roughly parallel
retreat of the valley walls from the axial positions estab-
lished by the inecised streams.

This suggested mechanism 18 reminiscent of the Dis-
chung~und-laldernhanz of Penck (192#), the pediment of Kirk
bryan (1922), the pediplain of Howard (1942) and King (1949),
and the observations of many Anerican geologists who, like
Uryan and loward, have worked primarily in New llexico, Ari-
zona or adjacent states.

A form of pedimentation, apparently operatingz under
present Oklahoma climate conditions, has been observed Ly
this author in the Wichita lountains, A closely related

process for Seminole County does not seem unreasonable.
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Ihe Deep Channels
Fisk, in his monumental studies on the !iississippi

River (1947), describes the Wisconsin pluvial (or glacial)
channels cut below the level of the present river. These
are 400 to 450 feet deep at the modern coast line, about 215
feet at Nlatchez, and 70 feet at Fort Smith, Arkansas. The
two intervals between the three identified points show fill-
depth-decrease ratios of about eight inches per mile, and
three inches per mile, respectively. If Canadian River fill
along the south‘side of Seminole County is about 40 feet
thiek, the fill has been thinning westward from Little Roeck
at two or three inches per mile,

Such a correlation would establish the age of the
cutting of the present bed-rock talﬁeg as Wisconsin, or
early liecent., Fisk dates the llccent history of the | issis-
aippi as having taken place during the last 5,000 years, a
figure not far out of line when compared with current radio-
carbon figures.5

ene G [¢)
The late physiographic history of Seminole County
may be summed up in the following tentative schedule:
Late in the Tertlary or perhaps very early in the

Pleistocene, east central Oklahoua was a gently rolling

>The radio-carbon dates available at the time of
writing were those published in Sclerce (see Bibliography).
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plain, crossed by widely-meandering streams having zentle
gradients down to the east. A few erosional remrants, per-
haps centered over structure, were scattered across this
surface. Otherwise, the relief was a matter of some tens of
feet loeally, perhaps 100 feet or so over Seminole County.

The Pleistocene in Oklahoma was primarily z series
of pluvial (rather than glacial) intervals. During these
pluvial times, the vegetation probably became more luxuriant,
and the hillside sheet-wash load lighter. Under sueh con-
ditions, alded by inereased discharge and thersefore increased
competence and capacity, the streams flowing across the ero- '
slon surface should have become incised.

An alternation of wet and dry cyeles would, nor=-
mally, lead to alternate periods of cutting and filling,
each f£ill lacking somewhat of reaghing the surface crossed
by the river prior to the last previous cut. Ilence a set of
terraces would be developed in a more or less orderly step-
ped arrangement, with their relative degrec of development
dependent on the degree of climate change, and the vertical
intervals between them dependent on the effectiveness of

long~-term scour in the bedrock.
If the lebraskan (first glacial) pluvial had a cli-

mate not profoundly different from that of the Pliocense,
the old erosion surface mizht have existed essentially in-
tact throush Aftonian (first interglacial) time.

Terrace dates from the area include the following:
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Red River, 150-230 feet--Aftonian (/leade, 1950)
Washita River, 70-80 feet--early middle Pleistocene
(Strain, 1937). |
Washita River, 50 feet--late Pleistocene (Strain,

1937).

Trinity River, 50~55 feet--Wisconsin (Hc&nulty;
1948).

Canadian River, 150 feet--Pleistocene (Hendricks,
1937).

Cutting of the preéent bedrock talweg was accomplished dur-
ing Wisconain time, and construetion of the present flood-
plain mav be assigned to the Recent,

During the Recent, valley walls, especially in the
Belle City~Vamoosa cuesta belt, have been retreating, giving
the streams an underfit appearance. And at some instant--
perhaps in Wisconsin time--Little River loat much of its
water supply.

Stage of Development
The Seminole County area has been pictured as an in-
cised rock plain. In fact, the very term "roeck plain" car-
ries the notion of ineision. Despite frequent reference to
this picture, the area has not been referred to as being in
geomorphic youth,
The extremely low relief for such a large area has

permitted many unusual situations to develop. For example,
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at several points between the Canadian River and Little
River, a Canadian River terrace® (at 70 to 0 feet) stands
higher than the divide between the two streams. That is,
erosion has cut the divide down to a point lower than the
top of the terrace. The terrace is relatively undissected,
despite the fact that erosion in adjacent lithified shales
and sandstones has been proceeding vigorously.

When the terrace was deposited, the divide must have
stood significantly higher than water leveljy otherwise Little
River would have tapped the Canadian. It is difficult to
cohceive of an erosion cycle which would permit the elimi-
nation {at places) of the divide, while the terrace stood
relatively untouched.
| The Pawhuska rock plain has been incised deeply,
yet the region is neither mostly uplands, nor obviously
mostly slope, nor mostly lowlands, Lowlands do not occupy
an important part of the area, but it is not clear whether
uplands or slope dominate. And, although lowlands may exist
on as little as 10{ or 157 of the area, that is a surpris-
ing range of values for an area in youth.

Despite the fact that lowlands are less extensive
than uplands or slope, most of the permanent streams in and

adjacent to Seminole County? meander fairly freely.

T GThe eity of lormar is loested on this terrace.

7Exception: the Canadian River which has incised
meanders only, no true flood plain,.
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Glock (1932) has discussed the situation where re-
Juvenation does not provide adequate relief for full develop-
ment of the Davis eyecle of eroaion. In Glock's original
paper, rejuvenation was considered in terms of uplift; in
the east central part of Oklahoma, however, it may represent
an "equivalent uplift™ actually achieved by pluvial inecision
of the main streams. Whether rejuvenation is expressed in
terms of actual uplift or equivalent uplift, the results
are the same: if the newly-supplied potential relief is
less than about 350 to LOO feet, the region will proceed
through youth and then pass directly into old age. This
supposes a transition period which is neither youth, nor old
age, nor even maturity, but rather a mixture of the charac-~
teristics of youth and old ase. A regilon in the transition
stage might show both wide uplands and wide valley flats,
incised streams which are now meandering freely, and rela-

tively uncut uplands.,
It is possible that east central Oklahoma 1s in late

youth within CGlock's "avallable relief system.

For a more ¢omplete pilcture, however, due consider-
ation must be given to the fact that many of the hiilside
slopes seem to be graded, and are retreating at more-or-less
constant angles. The wide valley flats are in part due to .
the fact that all of the available relief is being utilized;
but once this is conceded, it still must be recogniged that
additional widening of the valley flats proceeds by a mecha-
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nism not specified in the Glock scheme,
With these reservations, the region may be described
as being in lat- youth. This does not imply, however, that
the Davis cycle is accepted as being wholly applicable to

the east central Oklahoma area.

Expogures

The presence of an old erosion surface suggests a
deep profile of weathering (but not necessarily a thick top
soil)., This has had two effects in Seminole and adjacent
counties. One is to make many outcrops somewhat more dif-
ficult to trace. The other is to make thicknesses difficult
to measure; because of the bevelled character of many of the
resistant ledges. The two or three feet of sandstone ap-
pearing along the ridge or crest of a cuesta may seem to be
the couplete ledge; however, the bed commonly thickens down
dip, with the thickening masked under soils or shales of the
backslope, until in the subsurface it appears several times
as thiek as when first secr,

Cecasionally it is posaible to note a difference be-
tween the dip and the angle of the backslope. This is not
all shale interval; muech of it may represent initial thick-
ness {(i.e., prior to bevelling) of the ledge. In many cases
the depth of weatherin: has made it impossible to determine
just how much of which may be present. In others, recent

highway construction or other excavation has made the pie-
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ture ¢lear. And a comparison of surface and subsurfzce data
often helps to bring out the true relative thickness of sand-
stone and shale.

Seminole County also has large areas masked by ter-
face materials. Most of this is fine to medium sand, some
of it fine sand or silt. Such terraces are wide along the
Canadian River and its first order tributaries (Salt Creek,
Little River, Wewoka Creek and North Canadian River). Trib-
utaries of higher order are occasionally accompanied by high=
level terrace deposits,

A significant part of the county is masked by "first
terrace® or floodplain deposits. In some places the flood-
plaiﬁ—terrace combination is three or four miles wide. In
view of the facts that nost of the beds do not have distin-
ctive lithologies, that fosslls are rare and seldom diagnos-
tie, and that thinning or truncation or structure may cause
down-strike variations exceeding the average dip, a four-
mile gap is a serious omission.

Generally it has been found possible to bridge gaps
of this type on the basis of stratigraphic interval up or
down from a known horigon; this has required measurement of
an unusually large nunber of detalled sections, In at least
éne case, correlation across terrace deposits has proved
unsatisfactory.

Of extremely high wvalue in this connection have been

the air photographs, made avallable through the courtesy of
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the Oklahoma Geologleal Survey.” OUn these appear much in-
formation not easily discernible in the course of ordinary
field work., I'or example, in T. 5 V., Re 7 E., and in the
lowest tisr of sections in T. 6 ., Re 7 E., the Dellay lime-
stone is masked for much of a three-mile stretch. The Dellay
is, in this region, only two or three inches thick, and often
soft or vuggy. It does not show through the overlying ter-
race deposits.

Morgan (1924) left the DeNay where it first passed
under the terrace m:terial, picking it up again along the
line between sections 9 and 10, To 5 s, Re 7 E. Here he
mapped it for a few hundred feet across a hillside from
which the alluvium had been stripped. The DeNay at this
point, unlike where it had last been seen,

1. Oceurred in several distinct layers, with shale
partings between them,

2. Was laminated,

3. Had a light greénish—white color,

L. Was richly fossiliferous but not with the DelNay
suite, '

S5« Was soft even in unweathered specimens, and

“The pictures used, sold through the Production and
arketing Administration of the Department of Agriculture,
Washington, D, C., are identified by the cod= letters UQL,
strips 1 throuzh 5., These were flown in 193%, llore recent

ictures have been flown, with markedly superior results
ut these were not available at the time much of the tield
work was being done,
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6. Was silty rather than limy,

It is possible, of course, that the Dellay hal chauged
character, although llorgan said nothing of such a change.
This author determined to start anew fyrom the Deilay exposure,
and work southward. This necessitated a great deal of photo
work, since outerops were not visible for a distance of
nearly three miles, |

In this area, the DeNay can be fouud, generally, 60
to 65 feet below the lowest sandstone in the Franeis forma-~
tion (l.e., No. 1), This, in turn, is a few feet below the
ioe 2¢ The Delay was traced into the northeast corner of
gecs 3, Te 5 o, ke 7 Lo At this point, the intervals up to
the No., 1 and llc. 2 were confirmed by field measurement.
These levels were picked up on the air photographs and traced
southward. It was reecognlized that these levels, out on the
alluvium, might turn out to be terrace levéls, but this was
a risk which had to be taken. Further, the levels soon be-
came indistinct, and tracing on the photos became largely a

matter of projecting an outerop which was not there.
Projection was carried south across sec. 3, at which

point the photograph positions were checked in the field.
There was no evidence along the section line that the photo
points were either right or wrong, so they were continued
south aecross sec. 10. Both lines emerged f{rom the terrace
materdals at the edge of a river-facing ¢liff which standas

more than 100 feet high. 3ince both levels were near the
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top of the cliff, it was thought likely that the DeNay might

be exposed there.
A check in the field confirmed this expectation: al-

though only an inch or so thick, the DeNay was a typical
dull bluish-gray limestone, weathered to a dirty mustafd
yellow on the surface, with few fossils but occasional cal-
cite-lined vugs. Further, it was at the correct interval
below the Ho. 1 sandstone, higher on the cliff., (See Fig.
¢ to make these relationships clear.)

It must be emphasized that at no point in the two-
mile distance did so much as a plece of DeNay "float"™ appear.

Nor was there any good terrace level "break®™ to follow.

The same problem could have been solved, probably,
with plane table and alidade, but not in the time necessary
to make the projection on the photographs.

In many other barts of the county, photo work was of
very high value. On beds easy to follow, it eliminated a
great deal of ledge~walking, thus speedins the field work
materially; and on beds difficult to follow, it made possible
a more accurate map than could have been compiled from field

data alone.
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Figure &, Correct and incorrect positions of the
DeNay limestone in T. 5 l,, Re 7 E. li'ost of the area is
blanketed with terrace sands and silts., Extension of the
Dellay southward from the outerop was made easy by the use
o” air photographs.
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CHAPTER IV
SURFACE STRATIGRAPHY

n on

Surface strata in Seminole County are of Pennsylvan-
ian, early Permian and Plio-~Pleistocene age,

The Plio-Pleistocene sediments are, largely, low to
high level unconsolidated river terrace deposits consisting
of sand or sandy elay. Terrace levels are not always clearly
defined, and thicknesses are generally unknown but not great.
The lowest terraces, inecluding the modern floodplains, are
composed of very late Pleistocene to Recent alluvium, No
effort has been made in the course of this study to subdi-
vide, correlate, measure or date terrace materials,

Permian sediments are exposed in a narrow strip
along the west boundary of the county, and a somewhat wider
area in the northwest corner., All of the Permlan deposits
within the county are included in a single formation=-~the
Konawa=--and its various facies. The Konawa is basal Permian
by definition,

Pennsylvanian strata within the county represent
three series: the Des lloines (about 350 feet thick; older
rocks of Des lioines age may be found in ughes County, to

5¢
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the east), IMissouri (750 to 1,000 feet thick), and Virgil
(700 to 1,100 feet thick). Pennsylvanian formations, with
a few exceptions, thin and coarsen southward toward the Hun-
ton Arch-Arbuckle Mountain complex. The latter was inter-
mittently active throughbut the time interval represented by
Seminole County rocks, and the interrelationships between
the two are both intimate and obvious.

The two main unconformities within the county occur
at the base of and near the middle of the Virgil series.
Other unconformities are minor; most of these involve mem=-
bers rather than formations. The Des Moines-iiissouri con-
tact is, to all appearances, conformable; the more important
boundary at the top of the Pennsylvanian shows only local
evidences of unconformity, if any at all.

It is not possible to make many sweeping and rigor?
ous statements regarding the differences between the several
series. There are noteworthy lithologies, to be sure, and
certain regular changes, but these commonly do not coincide
closely with series or even system boundaries. In general,
however, the following points may be noted:

l. The southern part of the county is marked by

limestone conglomerates, which thicken and coarsen southward.

The source may be found in areas of modern exposures of the
Ordovician, throughout the llunton Arch-Arbuckle lountain
complex. Thaae conglomerates are found in all four series

exposed in the county, but their maximum development took
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place in niddle Virgil time.

2+ Some of the southward thinning in the county is
probably due to non-deposition, but the most spectacular
thinninz toward the south is the result of erosiocn, in the
same area as indicated in item Wo. 1, above,

3. The arkose line of Morgan (1924) has bee: used,
previously, to mark the base of the Pontotoc terrane (an
assemblage of formations, including the Vanoss of uppermost
Pennsylvanian ace, and the Konawa). In the central and
northern parts of Seminole county, the arkose line is use-
less or actually misleading; in the subsurface, arkose has
been reported from many horigons below the Vanoss (Patter-
son, 1932; lcore, 1953).

Le ulticolored pastel shales are generally restric-
ted to the upper Virgil (Ada and Vanoss formations).

5« Dark chert conglomerates are prominent only in
the lower Permian (including strata exposed in Pottawatomie
County, to the west). Pale chert conglomerates, on the
other hand, are found throughout the section.

¢ Permian, Virgil and upperwmost !‘issourl sediments
are, at most places, barren of macro-iossils. Cood collee-
tions may be obtained from Des .‘oines and lower to middle
/issouri strata, but even in these instances most of the
species are probably facles forms. Paleontologic correla-
tion is, therefore, not very helpful.

7. The emphasis on special lithologies, as above,
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may well obscure the fact that most of the rocks exposed in
the county are shale. Shales make up about 52/ of the sec~
tion, and sandstones and conglomerates about 13/. The re-
maining 57 ineludes siltstones and limestones. In the
southern part of the county the sandstones and conglomerates
are somewhat more important, perhaps exceeding 15% of the
total; in the northern part, the shales may be as much as
90% of the entire section. This northward gradation from
coarse clastics, to fine, is thought to be highly signifi-
cant,

8+ The limestoncs are rare and thin. The linear
length of exposure of a limestone bed is rarely more than a
few miles, and commonly only a few hundred feet. Many of |
the so-called limestones prove, by laboratory analysis, to
be well over 50% insoluble residues.

9. With one exception (the Hilltop formation),
distinctive red or maroon ghales lie above the base of the
Virgil,.

10. Appreciably thick and continuous black or very
dark gray shales are restricted to the middle of the /iissouri

series.

11, Biotite flake sandstones have been mapped from
the middle Virgil, as much as several hundred feet below the
arkose line which is supposed to mark the base of the Varnoss.
Hecause of the susceptibility of biotite to weatheringz, such
ssndstones were not expected=-nor were they found-=exeept in
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the extreme southern part of the county. It is thought
that the arkose and the biotite were derived from the same
source area, to the south.
12, lost of the pale cherts had an organic origin.
Eleven formations were mapped, in whole or in part,

across the county.
Penz vanian

Des lioines Series
" Only two formations, both of upper Des loines age,

erop out in Seminole County. Of these, only the lioldenville
(uppermost Des Moines) is fully exposed. The Wewoka forma-
tion lies largely in lughes CQunﬁy, to the east, and appears
only in part in the extreme southeastern corner of Seminole
County. The sequence of Des lMoines beds within the county
is approximately 350 feet thick.

The entire Des ifoines series is 2,500 to 3,000 feet
thick and in the subsurface rests unconformably on Atoka
rocks.v The upper contact, at the bacsc of the Seminole for-
mation, does not show any convineing evidence of unconform-

ity within the county.

kg £ ion.

First reference: J. A. Taff, 1901.
liomenclator: J. A. Taff, 1901,

Type locality: UNone specified, The town of Wewoka,
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after which the formation was named, is about seven miles
from the nearest outcrop of the formation.
Original description: Taff (1901) first described
the Wewoka formation as follows!

Above the Wetumka shale there is a succession of
massive and, for the most part, friable sandstones and
shales, seven in number, in alternating beds 40 to 130
feet thick. These beds together are about 700 feet
thick and are named the Wewoka formation, from the town
of the same name in the Wewoka quadrangle to the north.
The separate massive beds composing the formation are
of sufficient thickness to be mapped, but on account of
the obscurity of the contact lines, due to the friable
nature of the beds, it is not poas{ble to accurately
distinguish them.

The lowest of the four sandstone divisions of the
Wewoka formation is thinner, though generally harder,
than the succeeding ones. At its base there are local
indurated beds of sandy chert conglomerate., These con-
glomerates are most prominent near the western border of
the quadrangle where they form bluffs faeing Boggy Creek
valley. This group of sandstones and conglomerates be~
comes thinner eastward and northward, so that its out-
crop is hardly perceptible on the border of the Canadian
River valley.

' Above this sandstone and conglomerate there is fos-
siliferous friable blue clay shales for 120 feet, ending
locally in thin white fossiliferous limestone. This
shale is exposed in many deep gulches bordering the Can=~
adian River on the south, and outcrops in the rolling
prairie land between Allen and Leader. Especially good
exposures may be seen in the deep ravines in the I, E,

* of See. 23, To 5 V., R £ E.,, where abundant fossil
shells weather out free and occur in calcareous clay
concretions.

The suceeedinz sandstone member is about 110 feet
thick. It caps the hizh land near the western border of
the quadrangle, south of the Canadian River and forms
high bluffs surmounting the escarpments, facing eastward
upon the north side of the river. Its beds are nzssive
and friable, breaking down readily into loose sand and
weathering into rounded ledges.

Above this sandstone, and near the middle of the
formation, there is a soft fossiliferous blue clay shale
nearly 136 feet thick. This shale is remarkable for the
abundant and perfectly preserved fossil shells which it
contains, Its full seetien is exposed on the lemphis
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and Choctaw Railroad, 2 miles north of the mouth of
Little River. Above this thick shale there is a sand-
stone 60 feet thick, which is succeeded by 45 feet of
shale, llext above comes the highest sandstone member
of the formation, which is estimated to be about 100
feet in thickness, The uppermost beds of this sandstone
are shaly and culminate in a shelly sandy limestone.

The uppermost strata of the Wewoka formation are con-
cealed for the most part in the valley of Little Tiver,
across the northwest corner of the quadrangle.

On account of the friable nature of the sandstone,
fine loose sand derived from it is spread over the whole
surface of the formation north of the Canadian River, ag
well as over the western parts of its outerop south of
that stream. The soil is a loose sandy loam and the
country is covered by heavy forest.

Other descriptions: lorgan (1924) studied the Wewo=
ka formation farther west, where he found it to be as follo#s:

Several sections measured in the Stonewall quadran~-
gle show a total average thickness of 400 feet for the
Wewoka. The top and bottom of the formation are marked
by definite sandstone ledges that were mapped without
difficulty. The basal sandstone, as well as several
other members, locally grades into chert conglomerate.
The most extensive development of such conglomerate in
the basal member of the formation occurs at the top of
the escarpment in the northern part of Sec. 18, T. 3 .,
R. 7 E. little over a mile northeastward a thick
chert conglomerate also caps the high ﬁoint that pro-
jects southward from section 4, into the northern part
of section 9. This deposit represents a local develop-
ment in what is normally a sandstone that occurs about
90 feet above the bottom »f the formation. !lany other
sandstones in the formation alse carry small quantities
of chert conglomerate, but by far the greatest develop-
ment of this type of clastic material is in the two mem-
bers that occur at the base and approximately 90 feet
above the base c¢f the forv.ation, respectively.

In the upper part of the formaticn there are several
very characteristic beds among which there is a thin
limestone that is rich in specimens of %ggf&igg. lear
the center of the formation in Sec. 5, Ta Ne, Re & E.,
several cross-bedded sandstones were observed.

The top of the sandstone bed, which marks the top of
the formatron, locally grades into limestone. This de-
velopment is quite common from the southwestern part of
Te 4 Ne, Re 7 E., northeastward to the edze of the quad-
rangle. In the vieinity of the fault in the northern
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part of T, 3 W,, B. 6 E,, no lime was observed at the
top of this bed, but southward, beyond the fault, it
again appears. A limestone also occurs at the top of
the sandstone which is thought to represent the top of
the Wewoka in the Franks graben.

In the northern part of T. 3 Y,, Rs 6 E., limestone
conglomerates are quite common in the upper part of the
Wewoka formation. That these conglomerates were derived
from the Arbuckle Mountains is indicated by the contained
fragments, many of which ¢losely resemble the Hunton and
Viola limestones,

Just east of the center of Sec. 32, T. 5 i, R. 8 E,,
southwest of Allen and beyond the limits of the Stone-
wall rangle, there is a conglomerate that is very
unusual, It differs from the sediments below the Pon-
totoc terrane in that it carries pebbles of igneous
material. The bed could be traced for only a few hun-
dred yards. The igneous material centained is darker
and more fine-grained than the average arkosic material
which is so common in the Pontotoe heds and it seems im-

robable that the two were derived from the same source.

he nature of the igneous material in the Pontotoc strata
and the fossiliferous limestone fragments associated
with it elearly indicates that it was derived from the
Arbuckle Mountains. The source of the igneous pebbles

in the Wewoka occurrence, however, is unknown. The peb-
bles are mostly small and well rounded and may have been
brought in from a distant region.

Ries (1951) mapped the Wewoka formation in Okfuskee
County. His description follows:

The Wewoka formation consists of a succession of
thick shales with friable sandstones and a few local
limestones, In all, 17 units were mapped, 13 of which
were traced across the entire county. Generally speak-
ing, these 17 units may be found out-cropping in four
distinct escarpmentS. « o+ o

The uppermost Wewoka sandstone is the most massive
of all the Wewoka sandstones and can be traced across
the entire county. The sandstone is soft, friablez
fine-grained, and reddish~brown in color. It is 42z feet
thick in the southeastern part of Seec, 27, T. 1l ., EH.
10 E, The sandstone thins northward. « « «

The Wewoka formation has a composite thickness rang-
ing from 700 feet in the southern part of the county to
738 feet along the northern boundary,

Weaver (1952) examined the Wewoka formation in Hughes



66
County. !le wrote the following descriptiont

In Hughes County the Wewoka formation consists of
four massive to thin-bedded sandstone units with thick,
interbedded and intertonguing shales. The average
thickness of the formation is 680 feet., Though these
sandstone units may be traced completely across the
county, many of the individual sandstone beds in each
unit are discontinuous, often intertonguing with the
overlying or underlying shale gzones. Typically the base
of each sandstone unit appears to be continuous along
its outcrog. However, closer examination shows that
often the lower sandstone units wedge out northwerd and
that the overlying bed immediately thickens and replaces
it in the same approximate horizon. . . »

South of Atwood in the southeast corner of sec. 34,
Ts 6 M., Ra 9 E,, a heavy chert conglomerate occurs in
the lower sandstone unit. The chert gravels average
one-fourth inch in diameter and are sub-rounded. The
largest chert fragments found were slightly more than
one~half inch 4in their longest dimensions. Coarse to
fine-grained sandstone and silty, gray-brown clay served
as the matrixs + « o

The uppermost Sandstone unit of the Wewoka formation
supports a high scarp which trends northeastward across

- the county Jjust east of Spaulding and lloldenville and
west of Yeager. The sandstone averages 60 feet in thick-
ness and varies little from south to north across the
county, It is usually massive but may be medium to
thin~-bedded near its lower and uﬁper boundaries, It is
medium to ver{ fine-grained, light brown, and contains
numerous argillaceous siltstone lenses at irregular in-
tervals. A highly-leached, red-brown, sandy limestone
about two feet thick occurs near the top of the sand-
gtone unit in sec. 15, To 9 ., Rs 9 E,, &nd 1s exposed
in a roadcut 500 feet east of the southwest corner of
that section. Other thin limestones occur irregularly
at or just above the top of this upper sandstone, and
the question often arose as to whether some of these
limestones should be included in the Wewoka formation
or the overlying !loldenville formation,

A dense, blue-gray, fossiliferous limestone occurs
just above the uppermost sandstone of the Wewoka 100
feet east of the southwest corner of sec. 29, T. © I,
R. 9 E. This limestone is believed to be equivalent to
the limestone that is exposed immediately west of llolden-
ville in a roadcut in the extreme southeast corner of
sece 13, Te 7 Ve, Re & E. The latter limestone is
traceabie to the south and is definitely in the lower
part of the Holdenville formation.
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Distribution: In Seminole County, the Wewoka forma~
tion crops out in the agutheast corner in a strip about five
miles long (north and south) and a mile wide. Throughout
much of its extent it is masked by floodplain and terrace
deposits. Actual exposures total somewhat less than two
square miles.

Outside of the county, the formation extends in a
broad belt from the Ahlosc fault, southeast of Ada, north-
eastward to the Arkansas River in Tulsa County. Southwest
of the Ahloso fault, a thin band of uppermost Wewoka is ex-
posed for more than three miles. It also crops out in the

Franks graben, south of Ada (lMorgan, 1924).

Character and thickness: Only two members are pre-
sent within the county, the No. 4 sandstone (which here
marks the top of the formation), and the shale immediately
beneath it. DBecause two thirds, or more, of the outcrop
area is masked by terrace materials, correlation of indivi-
dual beds, or even detailed measurements, are extremely dif-
ficult. Where the No. 4 sandstone is well expoéed, it is
composed of shales interbedded with thin layers or laminae
of siltstone or very fine sandstone. The colors of the sand-
stones include brown, buff and tan. The interbedded shales,
as well as the thick underlyins shales, are commonly green

when fresh,
Because of its development as many thin beds, the
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Nos 4 sandastone does not provide sharp topozraphic relief.
Nevertheless, because of its overall thickness (the entire
zone varies up to about 60 feet thick), it supports a high
and fairly distinective cuesta. The continuity of this fea-
ture is impaired, however, by strong faulting, plus the work
of Little River, Canadian River and several tributaries to
each.

The siltstones near the top of the No. 4 sandstone
are commonly greenish and limy. Fossil collections were
made from this part of the member. Thin limestone lenses,
of relatively local extent, occur near the top of the No. 4
sandstone, and in the overlying Holdenville shale.

Stratigraphic relations: The base of the Wewoka
formation is not exposed in Seminole County. In Hughes Coun=-
ty, to the east, it 1s conformable above the Wetumka shale.
The upper contact is exposed, in Seminole County, for a dis=-
tance of perhaps less than one mile. In this distance,
there is no evidence for anything but a conformable relation=-

shipe.

Paleontolozy: Girty (1915) described and figured
the fauna of the Wewoka formation. I!lorgan (1924) listed 107
species from the Wewoka formation in the Stonewall quadrangle.
Ries (1951) listed 103 species from the Wewoka of Okfuskee
County, and Weaver (1952) identified 95 species from !'ughes
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County.

Only 17 species were collected from the small out-
crop of Wewoka in Seminole County. Of these, most were col-
lected from the shale immediately below the No. 4 sandstone.
(See Table III for the fauna of the Wewoka formation,)

Age and correlation: Southward, the Wewoka forma-
tion is continuous until it is cut out by faulting, south of
Ada. No equivalents are known immediately beyond the faults.

Northward, the Wewoka formation has been traced to
the Arkansas River, beyond which its equivalents are (from
bottom to top) the Labette shale, the Oologah formation,
the Nowata shale and the Lenapah limestone (Oakes, 1952).

Wewoka equivalents in the Ardmore basin ineclude
those Deese formation beds between the Roeky Point and Will-
iams members, and perhaps those between the Williams and
Vatsy members (Alexander, 1952). The former inter#al is
about 900 feet, the latter about 250, These two intervals
do not include the uppermost 600 feet of Deese, which in
this report is considered as equivalent to the iloldenville
formation.

Only the Holdenville formation, within the Des lioines

series, overlies thec Wewoka.

First reference! dJ. A. Taff, 1901,



70

TABLE III
FAUNULES OF THE WEWOKA FORMATION

Localities:
3023 3042 3043

Incertae sedis

Conularia crustula White X

Bryozoa

lepidodendroides Meek x

Brachiopoda
Chonetes granulifer Owen x

Ch
Chogegi?e; a cfs flemingi (Norwood &
Piatteg ( . )

eiot zgigi g ~bigu;g§; MeChesney b4
Souposita s lall

oconvexa (Shumard)
crassa (iieek & llayden) g x

igtvoc os1 Dunbar & Condra X
Ds_portlockianus iNorwood & Pratten)
Jeospirifer gunbgri King -3
ludirostra ro (Marcou)

Vareinifera sp enaens orwood & Pratten)

ileso] meSolobus vars ggg%niggg (Girty) x
He mesolobus var. iggggﬁggg Girty)

ke mesolobus var. Dunbar & Condra

® MM
MM

L

HHHK KKK

b

]

Pelecypoda
ventricosa Hall x

Gastropoda
%ﬂhm*nw grayvillense (Norwood & x

atten

Cephalopeda
s knoxense (l!ieChesney) x

Nomenclator: J. A. Taff, 1901,
Type locality: Holdenville, in Hughes County, Okla-
homa,

Original deseription: Taff (1901) described the
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Holdenville formation from outcrops in the Coalgate quad-
rangle:?

This shale, 250 feet in thickness, rests upon the
Wewoka formation, and its crop in this quadrangle is
limited to a smail triangular area in the northwestern
corner. The surface of the formation becomes broader
northward in the more level country around Holdenville,

3 miles north of the border of the quadrangle.

The formation is composed of friable blue clay shale,
with local thin beds of shelly limestone and shaly cal-
careous sandstone in the upper part. The sandstone
ledges outerop in terraces around the slopes of hills
bordering the north side of Little River. The thin lime-
stone occurs about 35 feet below the top of the forma~
tion, and its outerop is usually covered by the sand-
stone and conglomerate debris from the overlying forma-
tion. In its usual exposure 1 to 2 feet only o ahal{
limestone may be seen, At other places a bed of shel
breccia loosely cemented is found, representing the thin
hard plates of the shelly rock. The shales are rarely
exposed, The smooth grass-covered prairie soil, however,
even in the steep slopes, bears evidence of the friable
shale beneath.

Other deseriptions: Morgan (1924) examined the more
extensive Holdenville outerops in the Stonewall quadrangle,
and named two members:

The Holdenville formation consists largely of shale,
but also contains numerous sandatone beds and two map~
pable limestone members. Some of the sandstones locally
develog into massive chert conglomerates that are litho-
logically identical with the conglomerate at the base of
the Seminole in the type area of that formation.

In the northeastern part of the quadrangle the liol-
denville is approximately 235 feet thick, It thins
southward, however, and at its southern extremity, where
it is overlapped by the Seminole, does not exceed 100

feet,
SASAKWA LIMESTONE /EMBER

The upper of tiie two limestones occurs 35 feet below
the top of the formation. Its outcrop passes through
the town of Sasakwa and the member is named after that
town. « « « Southwestward from the crossing on the Can-
adian River the member can be traced without mueh diffi-
culty to the southern part of sec. 9, T. 3 ll., I, 6 E.,
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at which place it grades into a limey shale and from
there westward was not identified with certainty. The
thickness of this bed is quite variable, At the north-
east corner of the quadrangle it is about two feet; Just
south of Sasakwa it is at least 15 feet, but from there
southward gradually thins to a thickness of about one
foot. The latter average thickness is maintained to the
point at which the bed could no longer be mapped. The
Sasakwa limestone is fossiliferous throughout, but car-
ries its largest fauna in the northern part of the quad-

rangle,
HOMER LIMESTONE !MEMBER

This limestone lies below the Sasakwa limestone and
is also best developed in the northeastern part of the
quadrangle., The bed shows a pronounced change from north
to south, but at the foot of the bluff in the south cen-
tral part of sec. 25, Te 4 N., R, 6 E,, the stratum
shows a combination of the characteristics common to it,
both to the north and south. This point is one-hsalf
mile west of liomer school and the name of the school is
therefore applied to the bed,

In the northeastern gart of the quadrangle the Homer
limestone is approximately three feet thick. It occurs
70 feet below the Sasakwa limestone and there constitutes
a reef of Chaetstes. The color of the limestone in this
area is dark gray or almost blacks The reef-like char-
acter of the stratum is maintained southward to the vi-
¢inity of ‘Homer school where the quantity of
begins to diminish and a few spegimens of u ap-
pear. In thia loeality the interval between the Homer
and the Sasakwa uwembers has decreased to about 40 feet.

e o« « The limestone is never light in color, but with
the advent of the great numbers of Egg*};gg, toward the
south, it becomes even darker than it is toward the
north. The bed is well exposed in the little stream
valley just south of the railroad crossing in the south-
ern part of sec. 10, Ts 3 s, Re 6 Eo o « « At the rail-
road crossing just mentioned the interval between the :
Homer and Sasakwa limestones is only 17 feet.

Between these two beds, throughout all the northern
portion of the Holdenville outcrop, there are a number
of sandstones, One or several of these quite often de=-
velozs into a massive chert conglomerate that sometimes
attains a thickness of 30 feet.

Ries (1951) desecribed the /loldenville as it occurs
in Okfuskee County?

The Holdenville formation consists of a succession
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TABLE VI--Continued
Localitiest
© oo o 2
-]
(e T o0 T o T -0 T
o s tubs (Girty) x
seudorthoce knoxense (licChesney) X x =
Trilebita
paryula (Girty) x

Two rather general lithologic changes may be noted
within the series. One consists of a coarsening of clastic
ledges soutuward toward the !lunton Arch; certaln lenses pro-
vide exceptions to this generalization., The other, best ob-
served in the middle and northern parts of the county, and

in the subsurface, is a coarsening upward,

Seminole formation.

First reference: J. A, Tafll, 1901.

Nomenclator: J. A. Taff, 1901,

Type locality: Sewminole Indian lation, now Seminole

County, Oklahoma.

Original deseription: Taff (1901) first described
the Seminole formation from an outcrop north and wesat of the
Coalgate Quadranglet

About 50 feet of the lower part of the Seminole con-

glomerate is exposed in a small area in the northwestern
corner of the Coalgate Quadrangle. This part of the

-

L



73

of shales, sandstones, and a few local limestones. GCen-
erally speaking, the shales are very thick and the sand-
stones are thin. The limestones vary up to 2 feet in
thickness,

The shales are yellowish-brown to grayish-green in
color. At many places they contain small coneretions.
These shales carry a prolific fauna in places.

The sandstones have an erratic nature. They thicken
and thin in short distances, and in many places, they
are friagble and poorly deveioped, making surface mapping
diffieult,

The limestones are thin, fossiliferous, and on
weathering, the surface becomes a yellow brown in color
due to the high iron content. « «

Two Holdenville sandstones were mapped across the
county, The lowermost of these . . . lies 15 to 60 feet
above the top of the Wewoka formation, This variation
is due to a thickening of the underlying shale to the
south. » « « This sandstone varies in thickness from
2 feet to 12 feete « o

The upper Holdenville sandstone is more uniform in
thickness and lateral extent. In the northern part of
the county this sandstone is well developed and forms
large escarpments. In the southern portion, the sand-
stone 1s more friable and therefore forms lower escarp-
ments. « + » The sandstone varies from 3 to 12 feet in
thickness. Generally speaking, this sandstone thickens
southward,

The thickness of the Holdenville formation varies
from 280 feet in the southern part of the county to 200
feet in the extreme northern part.

Weaver (1952) gave the following desecription of the

Holdenville formation in Hughes County:

Across most of Hughes County the Holdenville forma-
tion consists of blue-gray, fossiliferous shale which is
divided into ggper and lower units by one or more sand-
stone beds, e Homer and Sasakwa limestones which are
well developed in the lower and upper parts of the forma-
tion respectively in Seminole County to the west thin
rapidly northward after entering Hughes County and are
absent north of the vicinity of Spaulding. The forma-
tion has an average thiekness of 250 feet across the
county.

The lower shale unit averages 100 feet thick and con-
tains two limestones, the liomer, and an unname. lime-
stone, The liomer occurs 26 feet below the base of the
middle sandstone unit in the northeast corner of sec. 9,
Te 6 Noy Re © Es There it is 2.7 feet thick, massive,
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blue-gray, coarsely erystalline and weathers into red-
brown slabs. The Homer thins to less than 3 inches in
the southeast corner of the northwest corner of sec. 10,
Te 6 s, R, 8 E,, and could not be traced northward from
this area. One mile north of Spaulding in the extreme
southwest corner of sec. 35, To 7 N., R. 8 E., a dense,
medium=~crystalline, fossiliferous limestone occurs 100
feet below the base of the middle sandstone unit and Just
above the upper sandstone unit of the Wewoka formation,
This limestone does not resemble the Homer limestone to
the southe ¢ o & o

A sandstone lens occurs near the base of the lower
loldenville shale unit in the vicinity of Holdenville. .
« « This sandstone rises rapidly in the section north
of Holdenville and possibly merges with the lower sand-
stone of the middle Holdenville sandstone unit. « « »

The middle sandstone unit of the Holdenville is mas-
sive to thin=-bedded, often calcareous, and forms a high
scarp in the south part of its outcrop across the county.
Irregularly occurring limestone lenses are common, It is
about 59 feet thick in the area west of.Sgaulding and
contains a shale bed about 12 feet thick 8 feet below
its top. To the north of Deep Creek this middle sand-
stone splits into three sandstone bodies with two inter-
vening sandy shale zones. « « «

The upper shale unit is composed of soft, gray, waxy,
fossiliferous shales and averages 80 feet thick. It con-
tains the Sasakwa limestone 35 feet below its top « « &
about 3 miles south and west of Spaulding.

The Sasakwa limestone is typiecally medium-crystalline,
blue~§ray and highly fossiliferous, Its average thick-
ness in its limited outerop ir 'lughes County is 0.7 foot,
It weathers into thin slabs of yellow-gray color.

Distribution: The Holdenville formation crops out
in & strip about one mile wide in the southeast corner of
Semincle County. The formation underlies an area ol about
10 square miles, but over half of it is masked by alluvium
and stream terrace deposits.

The southernmost outcrops of the Holdenville occur
southwest of Ada, in Pontotoc County, where it is overlapped

by the Seminole formation, and to the south of Ada, in the
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Franks graben {lorgan, 1924). To the northeast, the Holden-
ville has been traced into Tulsa County, where it is trun-
cated by the Seminole formation. North of Tulsa County
lloldenville outliers have been found. In Kansas Holdenville
remnants beneath the Seminole have been mapped as the Memor-

ial shale (Oakes, 1953).

Character and thickness: In Seminole County, the
Holdenville formation consists largely of three shale units,
separated by two limestone members. The upper, the Sasakwa
limestone, is light gray to chalky white, fine-grained, hard,
and richly fossiliferous, Its weathered surface looks much
like that of the Snomac limestone member of the Ada formation,
or the upper Belle City limestone.' The Sasakwa member is 30
or more feet below the top of the formation, and a few inches
to about 15 feet thick. It is generally thin~bedded.

The maximum thickness of the Sasakwa may be found in
the southwest quarter of sec. 36, T. 6 !l,, R, 7 E. llere the
limestone is exposed in an abandoned quarry, in a railroad
cut, and along hillsides and creek banks. The quarry is a
well-known fossil=-gollecting site. The Sasakwa is also ex~-
posed in the village of that name, but from here northward
it thins rapidly. It caps an occasional hill, and is found
plentifully in "float" along steep hillsides ove ~looking
Little River and several of its tributaries. The bleached
white limestone fragments in the soil make the outcrop easy
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to follow, In sec. 8, To 6 N., R. 8 E., the member is lo-
cally typical, locally darker and softer, furnishing an abun-
dant supply of weathered-out fossils in gullies and road-

side ditches,
The lower member, the Homer, 1s a thin Chgetetes

limestone with a black or dark gray color, or a dark brown
sandy pelecypod~bearing limestone two to 10 feet thick. The
Chaetetes facies occurs south of Little River, and south of
the Canadian River where it i1s replaced by a Fusullna facies.
North of Little River, the Homer is a very dark, dirty brown
sandy limestone up to 10 feet thick. Coarse secondary cal-
cite erystals make up much of this facies. Where the growth
of calecite has not been pronounced, light brown silt and
sandstone stringers are found. The excellence of fossil_
preservation also varies with the amount of segcondary re-
placement; where crystal growth has been great, fossil struc-
ture is largely destroyed, but the general outlines can be
seen on weathered surfaces. Although this pelecypod~bearing
facies is commonly both massive and resistant, it is exposed
well down on the face of the Holdenville cuesta, rather than
at the top.

The Homer lies 70 to 130 feet above the base of the

formation.
Coth limestone members thin northeastward into 'ughes
County, where they vanish, the !omer into a shale section,

and the Sasakwsa against a coarse chert conglomerate, In the
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shale interval between the two limestones may be found local
sandstone and éhert conglomerate lenses. These reach a com=-
bined thickness, locally, of 33 feet. Brown siltstones,
light brown sandstones, and pockets of chert conglomerate
occur in these lenses. The matrix for the conglomerates is,
occasionally, a dark hematite red.

Southward from Seminole County, as the interval be-
tween the two limestone members decreases, the zone of
coarse clastic lenses thins and vanishes. Northeastward in
Hughes County, the zone splits into three distinet sandstone
ledges, the uppermost of which has been traced into Okfuskee
County (Rles, 1951). The most massive development, however,
is in Seminole County and adjacent parts of Hughes County.
Here the sandstone lens, the overlying Sasakwa and under-
lying lomer, support a cuesta having 200 to 250 feet of
relief,

The shales are gray to green, and commonly barren bf
fossils, |

The true thickness of the Holdenville is uncertain.
In the Sasakwa area, iMorgan (1924) found about 235 feet. In
Okfuskee County, Ries (1951) reported a thickness varying
from 200 feet in the north to 280 feet in the south. Iliis
electric log cross section, however, shows a scaled thick-
ness of 150 to 210 feet. In Hughes County, Weaver (1952)

measured 240 to 250 feet of Holdenville, but shows 1i5 to
200 feet on his electric log cross section. The apparent
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discrepancy between surface and subsurface values is roughly

40 feet,
Electric log studies in Seminole County yielded

thicknesses, with a few exceptions, between 135 and 180 feet.
Surface measurements in Seminocle County are not reliable be-
cause of partial maéking by terrace materials, and the pro-
bab;e presence of a concealed fault system under the ter-
races. A composite section, compiled from several frag-
mentary measured sections, iay be interpreted as giving a
total thickness of 260 feet or more. In no case can this
figure be reduced appreciably below 210 feet. This latter
value leaves an average discrepancy -of about 40 feet.

It is possible that the present outcrop occurs along
a line of marked eastward thickening in the Hollenville for-
mation, perhaps partly as a result of pre-Seminole erosion.

A careful study of measurements taken from llorgan,
Weaver and the field notes compiled for this report,. indi-
cates that the maximum southern thickness of the Holdenville
oceurs in ranges 5, 6 and 7 north, and that the formation
thins, from this area, both to the north and to the south
(see Table IV). Subsurface studies show that thinning also
takes place in a westward direction., The northward thinning
is replaced, in Okfuskee County, by thickening. The west-
ward thinning is perhaps less than five feet per mile, The
southward thinning is of the same order of magnitude. In

-the last mentioned instance, over nearly all of the outcrop,
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TABLE IV

CHANGES IN THICKNESS Il THE HOLDENVILLE FORMATION
AND Il SOME OF ITS MEMBERS IN PONTQOTOC, SEMINOLE
AND WEST CENTRAL HUGHES COUNTIES

(Seminole formation)

350 @ 35+ & 351 & 321 b 350 C
—
L4t L5
B T L o e o A e e Colrse™
17 L0 70 {30 33! 60" clastics
14 261
Homer
501 ? 120 70'-130' 73t
Bouth and southwest North and northeast
Briorgan, 192%. bThis report. CWeaver, 1952

this thinning is by loss of section in the lower and middle
thirds of the formatlon} the Sasakwa member stays at a rela-
tively constant interval below the top of the formation,

and little or no section is lost from above until the last

mile or two of exposure.

Stratigraphic relations: Both upper and lower con-
tacts are exposed for only short distances in Seminole '
County. The lower contact seems to be entirely conformable.

The upper contact, however, may be one of unconform-
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ity. In the northeast part of sec. £, Tse 6 lle, Re © E., in
Hughes County, a coarse chert conglomerate lens extends about
30 feet up into the overlylng Seminole formation, and 50 or
more feet down into the lioldenville, The Sasakwa limestone
member éisappears, northward, at about the southern limit of
this lens. It is possible that the Sasakwa here abuts
"against a Seminole formation channel which was later filled
with chert pebbles and sand.

In Pontotoe county, the Holdenville is truncated
abruptly by the Seminole formation. In northern Oklahoma
and southern Kansas, loldenville (i.e., lemorial) shale out-
liers are preserved beneath the Seminole formation.

Elsewhere, however, the two formations seem to be
conformable. Ries (1951), in Okfuskee County, and Weaver

1952), in ilughes County, report no specific evidence for
unconformity.

Paleontology: I‘organ (1924) listed 57 species from
the lloldenville formation, Ries (1951) identified 9% spe~
cies, and Weaver (1952) £7 species. Fifty~seven specics
were collected from the lioldenville outcrop deseribed in
this report. Ilost of these were obtained from the Sasakwa
linestone member, and the rest largely from local fossili-
ferous pockets within the lloldenville shales. The !lomer
limestone member is fossiliferous, but most of the specimens

are unrecognizable peleeypods. (See Table V for the f{auna
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of the Sasakwa member, and Table VI for the fauna of the
lioldenville shales.)

Age and correlation: The lioldenville shale is con=~
tinuousz northeastward into Tulsa County, where it is trun-
cated by the overlying Seminole formation. Beyond Tulsa
County, lioldenville shale remnants are found below the Semi-
nole. In Kansas remnants of Holdenville have been mapped as
lfemorial shale (Oakes, 1953).

South of Ada, the iloldenville is overlapped by the
Seminole formation on the west side of the Lawrence uplift,
and occurs in an isolated outerop in the Franks graben (llore
gan, 1924)e llo known equivalents are found farther south
on the Hunton Arch or in the Arbuckle Mountains,

In the Ardmore basin, the uppermost 600 feet in the
Deese formation are considered to be correlative with the
lloldenville forration (Alexander, 1952). An additional in-
terval of 250 feet, here tentatively assigned to Wewoka
time, way actually have been deposited contemporaneously
with part of the Holdenville., The Natsy limestone marks
the base of the upper unit of C00 feet, and the Williams
menber marks the base of the 250-foot unit,

The Holdenville is the youngest formation within the

Des !‘oines series.

lissouri Seriecs

The !issouri series is repreéented in Seminole
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TABLE V
FAUNULES OF T/E SASAKWA MEMBER OF THE !/OLDENVILLL FORMATION

Localities:

3027
03
091
a9

3101

Coelenterata

Astrodiscus sp.
Lophophyllidium Jeffords
L. cf. gpinosum Jeffords :

- Le wewokanuu Jeffords

LR

Incertae sedis
Conularia crustuls White x

Jryozca

égiﬁgggg prosseri Deede X %
8P X
Bhopbopora lepidodendrojdes I'eck x

Drachiopoda
Shonetes granulifer Owen
Chionetinella fleringzi (Worwood ! Pratten)
Cleiothyridina orbicularis (lMcChesney)
Coiposita subtilita (iall)
L. trilobata Dunbar %« Condra
Crurithyris planoconvexs ;Shuward) X x
Dielasng Lovidens (Morton
jlustedia mormoni (Marcou) x
Juresania nebirascensis Owen
Lindstrorella patula (Girty)
Lissochonetes peinitzlianus var,
Dunbar % Condra x
larginifera sps X
e _murdicating Durbar & Condra x
« splendens (lorwood % Pratten)
. wabashensis (llorwood * Pratten)
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..esolobus mesolobus var. deciplen
e mesolobus lioderma Dunbar & Cond:
Neospirifer dunbari King
Phricodothyris perplexa (lcChesney)
runctospirifer kentuckiensis (Shumard)
legulifering grmata (Girty

iwellerella opagensis (Swallow)
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TABLE V-=Continued

Localities:
S8 88 ¢
0O © 0 &
(10 W o W 2.0 W o0 VR S
Pelecypoda
Astarte congengr;cg Conrad x
Myalina slo Sayre (Hall) x
suculopsis w tr a X
Septimyaling perattenuata (ieek & Hayden) x
Gastropoda
Glabrocingulum grayvillense (Norwood !
Prattew) x
ﬁggkggni;a gbgiggggnggg Girty x x
iWhito x
euroto Spironema VMeek & Vorthen x
Cephalopoda
cf. (Girty) x
(Mcchesney) X X
Trileobita
Ditomopyge parvula (Girty) X

County by five formations; in ascending order these are:
the Seminole, the Coffeyville, the llellie Bly, the Delle
City and the {illtop. The series thickens from about 750
feet, in the southern part of the county, to 1,400 feet in
the northwestern corner. The maxismum surface thickness for
the series is slightly less than 1,000 feet,

Evidence for the unconformity at the base must be
sought in adjacent counties, The unconfornity at the top
ol the series, however, is one of the two major erosion

breaks within the Paleozoic section in Semincle County.
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TABLE VI
FAUNULES OF THE HOLDENVILLE SHALES

Localities:
T EE
O 0 0 O O
3 T 0 WY, 5.0 WOE 2 WY 5.0 ¥
Coelenterata
Cleistopora sp. X x
h d (lieChesney) x
L. wewokanum Jeffords
Stereostylus cf's pelaeus Jeffords x

Incertae sedis

grugtulg White x x

Drachiopoda

Qs.m..h n granulifer Owen

ina Spe

G thyridina (1ieChesney )
Crurithyris planoconvexa (Shumard)

Juresania Spe
Lindstromella patula (Girty) x

darginifera splendens (Norwood © Pratten)
iesolobus mesolobus (lorwood © Pratt.en)

. wesolobus var. lioderma Dunbar & Condra x
Heospirifer dunbari Xing x
Streptornynehus affinis Cirty '3

Pelecypoda
As ;gartgllg congen atri Conrad

HKRK KW
b

¥OKM

lucula anodontoides Meek )
jugulana be riata iSteveno) x
iuculopsis ventricosa (Hall) x
Gastropoda
Euphemites vittatus (licChesney)
Glab grayvillense (Norwood !
Pratten) x
EHEEELQQBQEHQ (Conrad) x
e 0X
Worthe ta Conrad >
Cephalopoda
i.etacoceras sinuogum Girty x

: \\
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TABLE VI--Continued

Localities:
B h’\ () H -3
o d &
L2 W o0 T 1o WY - 2 W < oY
tubg (Girty) x
; Emgzgggg (licChesney) X x x
D.i&@mgmula(simy) x

Two rather general lithologic changes may be noted
within the series. One consists of a coarsening of clastic
ledpes southward toward the !lunton Arch; certaln lenses pro-
vide exceptions to this pgeneralization., The other, best cob-
gerved in the middle and northiern parts of the county, and

in the subsurface, is a coarsening upward.

Semlnole formation.

Mirst relerence: J. A, Tafl, 1901.

Nomenelator: J. A. Taff, 1901.

Type locality: Seninole Indian MNation, now Seminole

County, Oklahoma.,

Original deseription: Taff (1901) first described
the Seminole formation from an outcrop north and west of the
Coalgate Quadrangle!

About 50 feet of the lower part of the Seminole con-
glgmerate 1s exposed in a small area in the northwestern
corner of the Coalgate uuddlqw-le. This part of the

S D—
y  — T\
’
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formation is composed of laminated or stratified sub-an-
ular chert, with & sprinkling of quartz j=bbles from 3
nches in diameter to small grains in a cement of fine
brown and usually ferruginous sand., The coarse conglom-
erate in the beds at the base is loosely cemented and on
weathered surfaces breaks down into rounded boulders and
loose ~avel. Forty to 50 feet from the base the con-

' glomerate grades into brown sandstone which continues
upward about 100 feet to the top of the formation. The
Seminole formation crogs in a rugged hilly country north-
gestward in the Seminole liation making rough timbered

ands,

Other deseriptions: lorgan (1924) extended the Semi-
nole formation into the Stonewall Quadrangle, to the south-
west?

The Seminole outcrop extends from the northeast cor-
ner of the Stonewall quadrangle southwestward to the
vieinity of the town of Fitshugh in the north-central
part of Te 3 Nu, Re 5 E. East and north of Fitzhugh the
Seminole is overlapped by the Ada formation which nor-
mall; occurs about 800 feet higher in the section. . . .

he presence of Seminole strata in the Franks graben
is not clearly established. On the basis of evidence
which indicates the outcrop there of the underlying Hol-
denville and the overlying Francis formation, however,
it seeus probable that it is there represented in some
Eart of the interval between the upper Wewoka and the
ower Francis lormation. ,

Althouzh defined by Taff the upper limit of the Semi-
nole was not napped by himes « « »

By definition then, the Seminole of the type area
has a thickness of ™about™ 150 feet. Since no definite
bed is naned as marking the top of the formation there
can be no question as to the original measurement and
the definition must be taken literally.

In measuring upward and westward from the bottom of
the 50 foot chert member, that occurs at the base of the
type section, it was found that in the extreme north-
eastern part of the Stonewall quadrangle is a thin line-
ctone that 1s separated {row the base of the Seninole by
an interval which in that area averages 150 feet, This
is & definite and persistent limestone and in the pres-
ent work its base is taken as the top of the Seminole,
This is the Dellay linestone,

~ Ries (1951) described the Seminole formation in Ok-



fuskee County as [lollows:

The Seminole formation contains a succession of thick
shales with sandstones, a conglomerate, and a thin local
limestone,

The Seminole conglomerate lies at the base of the
Seminole formation, above the Holdenville formation.
This bed was traced across the entire county. It varies
in thickness from 4 feet in Sec. 30, T. 11 N., R. 9 E,,
to 21 feet in Sec. 3¢, T. 13 N., Rs 10 E, In the south-
ern part of the county, this unit consists mostly of a
mediur to coarse~grained yellowish-brown sandstone. 1In
the southeastern corner of Sec. 3, T. 11 Il,, Rs 10 E.,
there is an extremely abrupt chanze. At this point, this
bed is a coarse conglomerate with chert fragments as
large as two inches in dlameter. The conglomerate is
about 17 feet thick at this point, The thickness of the
bed and the size of these chert particles becomes pro-
gressively smaller northward, and in Sec. 13, T. 10 N.,
e 10 E., no chert particles were observed and this unit
apain consisted of a coarse to medium-grained sandstone.

Overlying this basal Seminole member is a yellowish-
brown shale which 1s 50 to 0 feet thick. It is very
fossiliferous in places.

Above this shale is a bed of sandstone which was
wapped {rom the north-central part of Sec. 35, T. 11 N,,
Re 9 E‘, to about Sec. 33, Te 2 ”-, Re 10 E. This sand-
stone changes lithology and becomes a sandy limestone in
the area between the northeastern corner of Sec. 19, T.
11 %,, R. 10 E. and Secs &4, T¢ 11 ,, R. 10 E. This
mexber is 1 to 5 feet thick, and is overlain by 30 to 45
feet of yellow shale.

Above this shale is sandstone which has been traced
from the southeastern corner of Sec. 3, T. 12 ll., R. 10
E. to the northwestern corner of Sec. é, T. 12 N., R.

10 E. to the northwestern corner of Sec. 3, T. 10 ., R.
9 E.. South of this point the sandstone is friable and
poorly developed., It reafgeara again in the south-cen-
tral part of Sec. 20, T. ley Ha 9 By, and extends to
the south-central part of Sec, 31, 7, 10 V., R. 9 E.

he above sandstone is overlain by 100 to 140 feet
of grayish-green to yellowish-brown fossiliferous shale.
In the area south of Sec. 23, T, 11 ¥,, R. 9 E., shale
equivalent to the Checkerboard limestone, about 5 feet
thick, and the basal shale member of the Coffeyville
formation, about 12 feet thick, are mapped with this
r;,e:.;bor. N

Weaver (1952) mapped the Seminole formation in lHughes

County, !is description follows:



The Seminole formation in Hughes County consists of
three conglomeratic sandstone units, each with an over-
lying sandy to silty gray shale, Each of the sandstone
units contains fine, gray~white chert flakes throughout
its outcrops in the county, but chert conglomerates are
present in the sandstones only south and west of the
northerr part of Te 7 e, Re © Es+ This is the approxi-
mate northern limit in Hughes County of the occurrence
of coarse to fine chert conglomerates so common farther
to the south. . :

The [ormation averages 300 feet thick in its outcrop
across Hughes County.

The lower sandstone unit is about 49 feet thick,
massive, and highly conglomeratic in the center of the
south line of sece 3, Ts O lls, Re & E« The chert frag-
ments composing the conglomerate are sub~rounded, gray-
white to brown, and average one-fourth inch in diameter,
Fragments up to two inches were found, however, To the
north and south of this immediate area the coarse sands
and gravel of the conglomerates grade to medium to fine-
grained sandstone and siltstone. The occurrence of these
conglomerates is not continuous alonf the strike of the
bed, and the conglomerates are usually coarsest and
thickest in the middle part ol their exposure in the
sandstone unit with which they are associated. North of
Deep Creek this lower sandstone unit splits into two
sandstone bodies. A silty gray shale averaging 30 feet
in thicknes:s separates these two sandstones as they out-
crop across the central part of Te 7 Ns, Re © E, and the
southeast part of T. © s, Re " Es The upper unit re-
wains about 10 feet thick across this area, but the
lower unit thins rapidly north of the south half of sec.
11, 7. 7 Ne, Ra & E,, where it is 4 feet thick and
highly congloneratic. In the eastern half of sec. 23,
Te # Moy Re ? E., this lower sandstone has thinned to ©
feet and is silty and thin-bedded. As interpreted by
this writer, this sandstone wedges out immediately to
the north, and the sandstone occupying its position in
the section to the north of Wewoka Creek is the overlying
sandstone unit. This sandstone averages 30 “eet in
thickness and is continuous northward to Okfuskee County.

- A sandy shale zone which averages 80 feet in thick~
ness overlies this lower sandstone unit,

. The overlying sandstone unit is massive, highly con-
glomeratic, and averages 20 feet thick in its southern-
most 2xposure in the county in the western half of sec.
5, T« 6 Ny, Re & E« It thickens slightly to the north
in tlie eastern half of sec., 15, T. 7 N., R. & E, and
then thins northward and appears to wedge out immediately
under, or to be cut out by, the upper Seminole sandstone
unit in the vicinity of the western half of sec. 14, T.

/_.r“ _— k
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Ne, Re © Es Correlations are difficult in this area
because of the wide belt of alluvial and terrace deposits
of Wewoka Creek.

The upper sandstone unit of the Seminole is only 7
feet thicﬁ in the extreme northeastern part of T. = N,
Re E., in eastcentral Seminole County. It thickens to
the north as it passes into llughes County and is 13 feet
thick in an exposure in the center of the north line of
seces 4, Te 7 Ne, Re ¢ E, lere the unit is thin~bedded,
fine-grained and contains thin sandy shale lenses. The
gandstone reaches a maximum thickness of 60 feet in sec.
30, Te 9 No, Re ¢ E., where a 23-foot silty shale zone
occurs 7 feet above the base of the unit.

As define! by Morgan from its exposures to the south~
.west in southern Seminole and northern Pontotoc counties,
the top of the Seminole formation is considered to be at
the base of the DeNay limestone. This limestone occurs
11 feet above the upper sandstone unit in the extreme
northeastern part of T. 6 ll., Re ¢ E., in east-central
Seminole Couniy. There the upper zone of the Beminole
formation consists of 11 feet of gray, sandy to silty
shale, The Dellay was traced northeastward into the
northwestern corner of sec. 20, T. 7 N., Re & E., !fughes
County. There it is approximately 22 feet above the
upper sandstone unit of tlie Seminole formation. The De-
lay could not be traced north of this area, though Sarles
earlier had mapped the limestone into the center of sec.
17, Te 7 Ko, R. & E. The limestone mapped by Sarles in
this locality as "DeNay™ is a sandy limestone which is
associated with the top of the upper Scnminole sandstone
unit. It is well below the hLorizon of the De'ar and
does not resenble it litholozically.

forth ol the last occurrence of the DeNay limestone,
the base of the lower sandstone of the overlying Coffey=~
ville fornation was mapped as the base of the Coffey~
ville. Thus, all of the shale zone lying between the
top of the upper Sevinole sandstone unit arnd the base
of the lower Coffeyville sandstone unit is mapped northe-
ward with the Seminole formation. This shale zone aver~
ages 05 feet thick in its outercp across the northwest
part of To 7 N., Rs & E, but thins northward and is only
about 24 feet thick on the north county line. « . .«

Distributiont The Seminole formation crops out in

y

a

o

:orip one te two wiles wide in the southeast and east cen-
tral parts of Seninole County. U[Lecause of an east-west off-

set in the county line, the ocut¢rop i1s not continuous within
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the county. The formation occurs over an area of about six
square miles in the southeast part of the county, and over
an area of four to [ive square miles east and southeast of
Wewoka. For a distance of more than three miles between
these two areas, the outcrop is entirely within Hughes
County, to the east.

The southernmost appearance of the Seminole forration
is at the point of overlap by the Ada, about 10 niles south-
west of the City of Ada (Morgan, 1924). From there the Sevi-
nole can be tr&ced northward into Kansas (Oakes, 1953). An
isolated outcrop of Seminole is found in the Franks przben

in Pontotoc County (llorgan, 1924).

Character and thickness: In Seminole County, the
Seminole formation consists of six units~=-three sandstone
and three shale--plus conglomerate lenses. In the southern
part of the county, there are two }esistant ledges; east of
Wewoka, along the llughes County line, there are three, with
the basal member locally splitting into two distinet sand-
stones, The uppermost (llo. 3) sandstone is, at a few places,
vellow, limy and crinoidal, and therefore easily mistalken
for the Dellay member of the Coffeyville formation above (i.e.,
Sarles, 1943). Yellow limestone lenses also occur in the
upper Seminole shales.

In general, the resistant members are yellow to buff,

locally contorted, siltstones and fine sandstones, The

/=



91

Pigure 9. The cuestas of the Semn~
inole formation are clear-cut in the south-
eastern part of Seminocle County. This
gicture was taken, looking north, from the

illtop in the center of sec. 30, Ts O W,
Re 7 E« The highest cuesta--the one in the
middle of the horizon--is held up by the
Seminole lo., 1 sandstone, To the right,
and immediately below the largest cloud, is
a series of hills supported in part by the
lomer member of the loldenville formation,
The lower hille along the horizon in the
left part of the picture are developed on
the Seminole No. 2 and No. 3 sandstones,

"N
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shales are green to gray green, and sparingly fossiliferous.
A few thick lenses of coarse chert conglomerate convey the
impression that the formation 1s coarser-grained than it
actually is.

The Seminole formation thickens from about 120 feet,
west of Sasakwa, to a maximum of 375 feet southeast of Wewo-
ka. From there it thins northward to about 200 feet at the
lughes-Okfuskee county line (Weaver, 1952). Ries (1951)
reported 250 to 350 feet of thickness in Okfuskee County.

In the middle part of T, 6 Il,, where Taff, and later, lor-
ran measured the Seminole, it is indeed close to 150 fset
thick,

The lower (No. 1) sandstone, the middle (No. 2) sand-
stone, and the intervening shale comprise a unit having a
relatively uniform thickness of 100 to 110 feet; of this,
about 70 feet is in the shale section, The upper (lio. 3)
sandstone truncates consecutively, going southward, a middle
shale (maxinum thickness, ‘0 feet), the lo. 2 sandstone, and
half of the lower shale,

The problem of determining the thiclkness of the upper
shale unit is complicated by the [act that the overlylng
Dellay member of the Coffeyville formation is not everywhere
present. From the standpoint of the field geologist working
in Seminole and lughes counties only, the lozical place to
map the top of the Seminole formation is at the base of the

first sandstone above the DeNay limestone, In the light of

AN
/ —— WP \



93
the exploratory suggestion, made by Oakes and Jewett (1943),
that the Checkerboard formation to the north nay occupy the
sane stratigraphic position’ as the DeNay, this redefinition
has not been attempted. lence the thickness of the upper
shale unit changes abruptly at the point where the DeNay
vanishes., The maximum thickness of this shale is 125 feet
(Te 7 N.); the minimum, 11 feet (T. & N.),

In addition to the truncation within the formation,
and the erratic behavior of the upper shale, the Seminole
has at its base, along the Seminole-Hughes county line, what
appears to be a channel. This unit extends from about 50
feet below, to about 30 feet above, the Seminole-~Holdenville
contact. It is most likely the same basal member, "about
50 feet™ thick, which led Taff to apply the term Yconglomer~
ate™ to the formation,

Near Wewoka, this lowest resistant meubsr thickens
locally and scparates into two distinct ledges, one of
which seems to pass downward and vanish into the ‘ioldenville
shales (Weaver, 1952). ‘

The S8eminole is, primarily, a sequence of alternating
gsandstones and shales, with the latter making up about 70°
of the section. The shales are gray-green on freshly-washed
surfaces, and commonly barren in Seminole County, although
a few fossils were found in them,

The coarse clastics are yellow to brown, thin-bedded

and flaggy, {ine sandstones to silistones. t places they

y—
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are cross-bedded. Pale buff chert flakes are commonj lo-
cally the chert particles are larcze enough to be pebbles,
especially in lenses such as the channel nentioned above.
Perhaps the most spectacular charactcristic of the
Serinole formation is the developnent of "contortions" within
the sandstones (see Figs. 10, 11, 12)., These also occur in
the Coffeyville, Neilie Bly, Vamoosa and Ada sandstones
higher in the section.
In each case the dip of the bed does not vary appre~
ciably from the regional dip; the contortion is apparently
a plastic-flow phenomenon which took place prior to the
tilting of the bed to its present dip of approximately one
degrees, In many of the contortions, individual laminae or
coarser layers stand vertically or are even overturned.
The radius of curvature of such features is on the order of
a few inches to a few feet,

A set of photographs, mailed to W, O. Thoupson, educed
the following comments (Thompson, 1951):

As you may know, we have a formation here locally en=-
titled, "The Crinkled Sandstone iember of the Lykins
Formation,® This formation extends {or approximately
fifty miles on the east side of the Front Range and most
outcrops show contortion similar to that shown in your
photographs, except that most of the coutortions are ac-
companied by intraformational breccige « + «

I have managed to convince myself that these sgtruc-
tures are pensecontemporaneous struectures, « In the
Journal of Sedimentary Petrology, Volume 20, Mo, 2, page
111, you will find some contorted beach strata. I happer
to have seen these particular outecrops, and I believe

the man knows what he is talking about, We have & llas-
ter's thesis on the oripgin of the Crinkled Linestone,

e
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Figure 10, Deach~type "contortion"
in the basal Ada sandstone, northwest quar-
ter of the northeast quarter of sec. 14, T.
7 f\Io, Re 6 Eo



Figure 1l. Close-up of beach-tyie
"contartion" in the Lusal Ada sandstone,
wrthwest quarter of the northecast guarter
of sec. 11&3 Te 7 ley Re E.
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and the author, Chuck Iglehart, under my direction,
reached the conclusion that nearly all of the structure
is developed as a result of minor sliding along the pri-
mary dip of sediments slippery enough to pernit such
sliding early in their history. 7The examples you sent
ne ap§ear to be in the same general categorye. . « «

didn't intend to convey the idea that contorted
structures are limited to Leach sands; I merely wanted
to call your attention to the fact that I found some in
sands which later were diagnosed as beach sands. Actu~-
ally, I think most of the structures I liave seen are in
limestones or siltstones,

This writer has worked on the Lykins formation, in
Colorado, during two field seasons, In addition to the in-
traformational breccia found in the crinkled members there,
the contortions did not seem to be developed to the same
extent as those found in Seminole County. The pictures
sent to Thompson (see Figs. 10, 11, 12) may not be represen-
tative, however, inasmuch as the best contortions are devel-~
oped in uniformly~cerented sandstones, hence show no ridges
due to differential weathering, and do not photograph well.
The appearance of the crinkled menbers of the Lykins sug-
zests sliding plus some buckling; the involved convolutions
in the Seminole formation sandstones are uore nearly the re-
sult of some kind of a churning process.

The literature on "erinkling” and "contortions®" is
extensive, OSome of the mechanisms which have been suggested
to account for these features are turbidity currents (Natland
and Kuenen, 1951), reecrystallization (Shrock, 1948), sub-
aqueous slump or gliding (Pettijohn, 1949), drag of grounded

icebergs (Pettijohn, 1949), hydration (Pettijohn, 19L7),
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and differential sinking without sliding (Emery, 1950). The
environment of deposition has been deseribed as deep sea
(Natland and Kuenen, 1951), delta-like accurulations of geo-
synclines (Pettijohn, 1949), open beach (Emery, 1950), "elino"
(Rieh, 1951), and others (i.e., perislacial soils).

The contortions in the flve above-nentioned heds are
here assigned to an open beach or off-shore bar environrent,
This is based on several considerstions., First, the grain
size involved is conmonly in the medium sand to silt range.
Sacond, many of the contorted sandstones are hasal members,
uniconformably overlying lower truncated beds, and therefore
repreaenting overlap. Third, cross-bedding and ripple-mark-
ing are relatively common, Fourth, the southern shore, dur-
ing Vissouri and Virgil tinme, crossed Seminole County many
tines, and probably at no time was more than ten or twenty
miles distant, Fifth, the contorted sedinentes are associated
with, or actually are, beach or continental deposits bearing
land plant remains, Sixth, the initial dips were very low,
perhaps only a few minutes, and hence no deep-water environ-
ment seems to be indicated. Sevanth, no specific evidence
for a deep-water environment has been adduced,

An additional problem in n@pping and describing the
Semincle formation is that of tracing the cverlying DeNay
meniber of the Coffeyville formation, As indicated pre-
viously, the DeNay vanishes northward into a thick shale

gsection, in T. 7 N, in Hughes County. Along its outerop in
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Seminole County, it varies in its position in the section by
more than 50 feet within short distances (i.e., three miles
or so). This makes stratigraphic interval, alons, unreliable
in any effort to extend the DeNay., Furthermore, the Seminole
shales immediately below the Dellay, and even the upper (No.
3) Seminole sandstone, contain yellow, crinoidal, limy len-
ses which can be mistaken for the Dellay., And, finally, in
the areas whorz the lenses are present, considerable fault-
ing 1s also present, with outcrops often isclated on fault
slices only a few hundred feet wide.

- To solve this problem, measured intervuls in “he
Seminecle and Coffeyville formations were taken at nore than
a dozen places (see Plate VII)., The results show that the
Dellay, when considered ir relation to the lowest Coffeyville
sandstone, climbs steadily in the section toward the north,
finally disappearing in what may well be a sandy, leached
phase of the Seminole-Coffeyville shale sequence.

The bed which Sarles (1943) mistook [or Dellay is
actually a lens in the Seminole, some 60 faet below the pro-
Jected Dellay horizon, #0 or 90 feet below the lowest Coffey-
ville sandstone, a&nd immediately above the uppermost Seminole

gandstone,

East of Wewoka (in T, 2 N,), the No, 1 sandstone in
+he Seminole formation oceurs as two separate ledgea; the
lower is a yellow to brown siltstone and sandstone, grading

westward into a chert f{lake conglomerate or very coarse chert
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flake sandstone, and the upper is buff siltstone and sand-
stone, Both are locally soft, and occasionally difficult to
trace. The shale interval between them is 42 feet, thinning
westward.to about 35 feet in one mile. The entire No, 1
unit is here & feet thick and is overlain by about 125 feet
of shale,

The No., 2 sandstone is yeliow to brown, thin-bedded,
flaggy and silty; it is 10 feet thick. The overlying shale
has a thickness varying from 10 feet (sec. 15, T, & N., R. €
E.,) to 60 feet (sec. 34, T. & No, Re £ E,)e The No. 3 sand-
stone is locally contorted, thin-bedded, cross-bedded, yellow
to buff siltstone and fine sandstone, about 21 feet thick,

The Seminole shales are gray-green.

Stratigraphic relations: Evidence for an unconformity
at the base of the Seminole formation has been cited above.
The evidence within S8eminole County is not conclusive.

Ries (1951) recognized no unconformity in Okfuskee
County. Although the present writer interprets a lens in
Hughes County as a channel at the base of the Seminole, Wea-
ver (1952) did not so interpret it, The best evidence is
found sout!: of Ada and north of Tulsa, where the Seminole
overlaps the underlying Holdenville and Lenapah formations.

The most obvious unconformity in the Seminole section
in Seminole County 1s found at the base of the upper (No. 3)

sandstone,'which truncates more than half of the underlying

A\
N
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portions of the formation. The angle of truncation is about
10 minutes,

The upper contact poses a difficult problem. In Ok~
fuskee County, the Seminole is overlain by the Checkerboard
limestone. In Seminole and Pontotoc counties, the overlying
bed is the DeNay member of the Coffeyville formation. In
Hughes County, the upper contact is at the base of a Coffey~
ville sandstone which extends northward above the Checker-
board and southward above the DeNay. From these relation-
ships can be inferred the idea that the DeNay=-Checkerboard
horizon has been truncated across Hughes County; hence there
is an unconformity present., Ries (1951), working in Okfus-
kee County, described the Checkerboard as passing southward
into a thick shale section, with no evidence of unconformity
at the point of disappearance. And in Seminole and Hughes
counties, the Dellay vanishes northward in the niddle of a
shale sequence, with no indication of truncation., This
writer would prefer to think of the termination of the Dellay
as due to non-deposition or leaching or both, If the Semi-
nole formation is limited as defined by Taff (1901) and Mor-

gan (1924), the upper contact appears to be conformable.

Paleontology: IMorgan (1924) listed 19 specles from
the Seminole formation in the Stonewall Quadrangle; of these,
10 were described as "rare,” and six as "abundant.," Ries

(19/1) reported the Seminole formation in Okfuskee County
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to be ™very fossiliferous.®™ His list contains 52 species.
In Hughes County, Weaver (1952) found 42 species.

The Seminole formation yielded 13 species in Seminole
County. One, an ichthyodorulite, was collected at Station
3102, The other 12, collected at Station 3032, are listed

below:
Coelenterata
iﬁ&mzm%m Spe
o Spinosun Jeffords
Bryozoa :
RBhombopora lepidedendroides Meek
Brachiopoda
Crurithyris plaprgconvexa (Shumard)
llustedia mormoni (Marcou)

1y

indstromella patula (CGirty)
Linoproductus oklahomae Dunbar & Condra
Heospirifer dunbari King

Pelecypoda
or terminale Hall -

éﬁéﬁiﬁ anodontoides (Veek)

Gastropoda

Glabroeinrulum gravvillense (Norwood & Pratten)

Crinoidea
Columnales and other fragments,

Age and correlation: The Seminole formation extends
continuously northward through Tulsa County and thence into
Kansas, UNorth of Tulsa, the Seminole loses section from the
lower part of the formation by onlap, so that only the higher
beds are represented (Oakes, 1953).

8South of Ada, the Semincle is overlapped by the Ada

formation near Fitzhugh, and oceurs in an isolated outerop
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within the Franks graben (Morgan, 1924)., Serinole formation
equivalents in the Ardmore basin include about 500 feet of
Hoxbar baeds below the Crinerville nember (Alexander, 1952),
The Serinole i1s the lowest lormation in the Missouri

series of east central Oklahoma,

First reference: George llorgan, 1924.

lomenclator: George Morgan, 1924.

Type locality: The town of Francis, in northeastern
Pontotoc County, and "all that portion of the outerop which
extends for a distance of three miles north, and for a simi-

lar distance south, of Canadian River® (Morgan, 1924).

The Franeis formation is shown on the Geologic Map
of Oklahoma (Mdser, 1920) as extending northward across Semi-
neole County and into Okfuskee County. llear the town of Oke-
mah, the name "Francis® is dropped, and other terminology
(Coffeyville, Nellie Bly) is adopted.

In the course of 7ield work carried on by TNies (1951)
and Weaver (1952), and in the preparation of this report,
the northern names were carried south te Canadian River.

The interval designated by Morgan as "Franeis™ is, therefore,
herein described under the headings "Coffeyville" and "lel-

lie Bly."

/_ff_@’
)
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Coffeyville formation.

First reference! S8chrader and Haworth, 1905.

Nomenclators: Schrader and Haworth, 1906,

Type locality: Near Coffeyville, Kans.

Original deseription: Schrader and Haworth (1906)
gave the following original deseription:

The name Coffeyville formation, after the town of
Coffeyville, is here adopted for the portion of the geo-
logic section included between the base of the Drum and
the top of the Parsons (Lenapah).

Other descriptions: Morgan (1924) did not subdivide
the Franeis formation according tc the terminology here used,
but his description is sufficiently clear to permit quota-
tion ol that part which applies to the Coffeyville:

In the type area and northward the Francls formation
has a thickness of 500 feet. In the vicinity of Ada and
southward only the lower part of the formation is ex~
pgsed, the upper part being overlapped by the Ada forma-
tione

At the base, but within the Francis formation, is
the DeNay limestone member, the lowest part of which
marks the top of the Seminole formation, Above this
limestone is an interval of about 30 feet that is repre-
sented by dark blue and black shales, These grade up-
ward into sandstones which on the creek bluff northwest
of Sasakwa have a thickness of nearly 20 feet., This is
the sandstone that outcrops in the railroad cut below
the viaduet in the northeastern part of Franeis and is
also correlated with the sandstone ledge in the road cut
just north of the brick plant and railroad crossing near
the southeast corner of Ada, Above the sandstone member
is a series of thick, dark and sometimes calcareous
ghales., The average thickness of this part of the for-
mation is 250 feet., In the northern part of the type
area it is slightly more than this, but in the southern
part it seems to be slightly less, West of Sasakwa the
surface of this deposit extends to beyond the residence
of the former Governor Brown of the Seminole Natien,
Most of the town of Francis is located on these shales
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and they are typically developed around the water tower
there. Shales of this member are utilized by the brick

lant at Ada. As is clearly shown in the pit at the
atter place, the lower part of the shale 1s much darker
and is more calcareous than the upper part. One of the
most characteristic features of the shale series is the
abundant limestone concretions which it contains, These
vary in size from less than an inch in diameter up to as
much as a foot, When freshly broken the central mass
consists of a dense, dark blue limestone, on weathering,
however, the color Becomea yellow or yeliouiah-brown.
The concretions are often very fossiliferous., Other con-
cretions collected from the shales were of the cone-in-
cone type.

Morgan (1924) also described the DeNay member in greater
details

From the northeastern corner of the area, southwest-
ward to a point several miles beyond Ada, this limestone
has an intermittent outcrop that was mapped without dif-
fic\lltyg o o

In secse 5 Te 4 Uy, Re 7 Es, this limestone is typi-
cally developed on the side of an eastward facing bluff,
The name of the member 1s after DeNay school that is lo-
cated about one-fourth mile east of this point,

The Dellay limestone has an average thickness of a
little wore than one foot. In the region north of Can-
adian River the bed is rather dense and breaks out in
elongated blocks. In the road about cne~half mile east
of Francis the bed is slightly crinoidal. Crincid stems
become more abundant in the stratum toward the southwest
and in the region south of Ada it is often almost en~
tirely composed of these organisms, In the northeastern
part of T, 3 N., Re 5 Es, the erinoids become less abun-
dant and the limestone develops a bright yellow color.
The latter characteristic wmust be used with diseretion,
however, because there are in the area several beds of
this color.

Riies (1951) mapped the Coffeyville in Okfuskee County,
and described it as follows:
The Coffeyville formation consists of a succession
of three shales and two sandstones., The shales are,
generally speaking, thick, whereas the sandstones are

thin, The shales are yeliowish—brown to grayish-green
in color, They contain small coneretions at many places,
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The shales carry a prolific fauna in places., The sand=-
stones are well indurated and very resistant to erosion.
They form long dip slopes and have steep escarpments.
The sandstones are generally yellowish-brown in color.

The basal Coffeyville shale lies directly above the
Checkerboard limestone, It varies in thickness from 5
to 20 feet, It is yellowish-brown in color and is fos-
siliferous. « « « South of Sec. 23, T. 11 N., R 9 E.,
where the underlying Checkerboard limestone grades into
shale, this member is mapped with the Seminole formation.

Overlying this shale is the basal Coffeyville sand-
stone, It is a well-indurated, 2 to 20 foot yellowish-
brown sandstone, It was mapped across the entire county.
llorth of 8ec. &, Te 12 4., Re 10 E,, it is directly over=-
lain by the upper Coffeyville sandstone. Both are found
in a single escarprment. Farther north they unite to form
a single sandstone. South of Sec. ¢, T. 12 N,, R, 10 E.,
the lower Coffeyville sandstone forms long dip slopes,
and in Sees., 11, 12, 13, and 14, T, 11 W,, Re 9 E., the
dip slope is over 2 miles long. This sandstone contains
% ubiquitous Linoproductus prattenienus fauna near its

ase,

Overlying this lower Coffeyville sandstone is a yel-
lowish~brown shale. This shale is extrenely fossilifer-
ous in the westera part of Sec., 31, T. 12 N,, H. 10 E.

It is thickest in the southern part of the county where

it is 30 feet thick. It becomes progressively thinner

ggrthward and finally disappears in Sec. 4, T 12 N., R.
S

The upper Coffeyville sandstone overlies the afore-
mentioned shale. It is 10 to 30 [eet thicks It extends
northeastward from the south-~central part of Sec. 35, T.
10 N., Re & Eo, to Sec. C" Te 12 Nc’ Ra 10 Eo, where it
and the lower Coffeyville unite to form a single sand-
stone.

A 135 foot shale overlies this upper Coffeyville
sandstone., It 1s lossiliferous, soft and yellowish-brown
in color. It is overlain by the logshooter limestone
north of Sec. 35, T. 12 s, Rs 9 Es« To the south, this
shale is overlain by the basal beds of the Nellie Bly.
South of Sec. 35, Te 12 N., Re 9 E., this shale as map-
ped, includes shale equivaient of the Hogshooter forma-
tion, about 2 feet thick, and the basal shale member of
the Nellie Bly formation, about 5 feet thick.

From Hughes County Weaver (1952) described the Coffey-

ville as follows:

Only the lower 100 feet of the Coffeyville formation
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is exposed in Hughes County. As mapped across most of
its outecrop, the formation consists of two sandstone
units with thick overlying shales, Total thickness of
the formation is about 250 feet, In the extreme south=-
western part of its exposure in the county the DelNay
limestone is present and is mapped as the base o the
formation. It is a medium-crystalline, fossiliferous
limestone which averages one foot thick in its limited
exposure in /lughes County. Typlcally, it weathers into
orange-brown slabs about eight inches thick and presents
an irregular surface where crinoid stems and other fos-
sils stand out in bold relief, . « &

The lower sandstone unit of the Coffeyvill: averares
35 feet thick across its outecrop in Hughes County. It
is, however, widely variable from one area to another,
It is composed chiefly of fine-grained, thin-bedded,
light brown friable sandstone beds, and forms an easily
traceable scarp across the northwestern part of T, 7 W.,
Re © E, and the eastern part of T. 9 Na, Re © Eu o« » &

Above this lower sandstone unit is a thick shale zone
which is but briefly exposed in the eastern half of T.

9 Ne, Re ! E. There the shale is about 90 feet thick,
gray-brown, and contains numerous thin siltstone beds
near its top and base,

Only the niddle and lower parts of the succeeding
Coffeyville sandstone are exposed in llughes County. The
lower 41 feet of this sandstone is exposed in the extreme
northwestern part of the county where it is comnposed of
{ine-grained to silty, cream-rray Lo brown sandstone., A
silty, gray shale zone 17 feet thick occurs about 12
feet above the base of the unit in the southeast corner
of secs 11, Te U He, Re & E, Though not present in
llurhes County, Ries reported the overlylnz shale zone of
the Coffayvilie to be about 135 feet thick,

Distribution: The Coffeyville formation ecrops out
in a north-south etrip, nearly 30 miles long and one to two
miles wide, elose to the east boundary of 3eminole County.
Much of the outcrop area is masked by floodplain and terrace
deposits of Wewoka Creek, Little River and Canadlan River,
but exposures are generally good on the divides between the

main streams.
The Coffeyville has not been traced southward {rom
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Seminole County., Morgan (192L4) states that southwest of Ada,
the Ada formation overlaps that part of the Franeis which is
here interpreted as being Coffeyville equivalent, Rocks of

Coffeyville age are, apparently, found in the Franks graben.

Character and thickness: The Coffeyville formation
in Seminole County is nade up of six lithologic units: the
Dellay limestone member, a shale, a middle (No. 1) sandstone,
a2 shale, an upper (o, 2) sandstone, and a shale., In the
southern part of the county the two sandstones are suflli-
ciently close tosether, locally, to be wistaken for one;
Morgan (1924) ircluded them in a single sandstone zone.
Linestone, siltstone and chert conglomerate lenses are [ound
in the upper sandstone member, and occasicially in the
shalza, The latter are generally dark.

The base of the formation is marked, in the south-
ern part of Seminole County, by the DeNay limestone, a dense
but vuggy, mustard yellow to brown, fossiliferous limestone
a few inches to a few feet thick. West of Sasakwa the DeNay
member is about &5 feet below the lo. 1 sandstone; from
there northward it rises in the section until, in western
Hughes County, it vanishes in shale 20 to 30 feet below the
sandstone. WNorthward for a distance of 15 miles, the mid-
dle (No. 1) sandstone is considered to mark the base of the
formation., WNear the Hughes-~Okfuskee~Seminole County corner

the Checkerboard limestone formation appears, much in the
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sane manner as the DeNay disappeared. The Checkerboard does
not, however, extend as far south as Seminole County.

Throughout most of its outcrop within Seminole County
the Cofleyville formation is between 150 and 200 feet thick.
The maximum thickness obtained was 2060 feet.

As was the case with the Seminole formation, the
natter of thickness is complicated by the behavior of the
DeNay member. Were this limestone and its overlyingz shale
included in the Seminole, the thickness of the entire Coffey~
ville would be reduced by 20 to (5 feet in the southern part
of the county.

The DeNay member is one of the easiest beds to lo-
cate and identifly in the county. Its color makes 1t dis-
tinctive among the more continuous limestones, although
several lirestone lenses are also yellow. The lomer and
Sasakwa limestones below and the Delle City linestone above,
together with the Dellay, form (in the southern part of the
county) a distinctive sequence of key horizons, [{rom which
other stratigraphic identifications are easily i:ade.

ot many of the Dellay outcrops are both typical and
easily accessible. West ol Sasakwa (secs, 34 and 35, T,

Ne, Re 7 E.) the Dellay can be found in roadside ditches 1
several locations; it is, however, only a {ew inches thick,
soft and crumbly. From here south it is largely masked by
high level terrace deposits., West of Kight (secs., 12 and 13,

Te 6 Ney R, 7 E.) the Dellay 1s exposed in ditches along both
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county and private roads; again it is relatively soft, al-
though considerably thicker than farther south, Perhaps

the best Dellay exposures may be found between the highway
and the county line in seecs. 19, 30 and 31, T. 7 N., R. 7 E.
lere it varies in thickness up to [ive or six feet, has a
typical color, is extremely hard, and yields a characteristic
fauna which is difficult to collect. On steep hillsides the
linestone is responsible for a definite slope break; else-
where it is found as brownish slavs scattered through the
deep grass a Tew feet from the actual line of outcrop (see
Figz. 13). 1In this area, the exposure is not continuous be-
cause of the rather complex system of faults,

Where hard and more than a few inches thick, the
fresh surface of the Dellay is often a dull blue-gray; where
soft and thin, the typical limonite yellow color continues
completely througzh the bed. ‘

The shale between the Dellay and the middle (Mo, 1)
sandstone of the Coffeyville is similar to the Seminole for-
mation shales already described. In T. ¢ ¥, this shale is
mapped with the latter formation. From the middle of T. 7
No, where the Déﬁay disappears, southward, the shale interval
varies in thickness from about 20 feet to a maximum of 68

feet.
The middle (No. 1) Coffeyville ledge is at places a

fine sandstone, at places a siltstone. Although typically
buff and highly eross-bedded, it is commonly thin-bedded and
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flagey, locally massive, and in some instances interbedded
with layers of shale less than a foot thick. In the ezast

central part of the county this ledge appears, in road-cut
exposures, to be soft and friable, yet it upholds = fairly
hizh cuesta with a long back slope. 7The thickness of the

ledse varies from a maximum of about 20 feet, in T, 7 .,

to a minimum of seven feet.

The overlying shale, similar to the gray-green shales
of the Seminole formation, has a maximur thickness of 130
feet (T. # N.) and a minimur thickness of almost zero. An
occasional thin sandstone lens, less than half a mile long,
occurs in this part of the section. HNorth of Middle Creek
church (sec. 2, T. © N., Rs 7 E.) the shale is cut out by
what may be a channel deposit. Where the shale is present,
it and its immediately adjacent sandstone meunbers sonetimes
reach a nininum thickness of about 25 feet,

The upper (do. 2) ledge is also either z siltstone
or sandstone, but, unlike the lo. 1, contains a number of
lenses conposed of either chert conglomerate or linestone.
The minimum thickness obtained by field measurement was three
feet; the maximum 27. Where sandy, this unit 1s massive and
buff, and contains pockets of secondary limestone and oc-
casional clay rlake conglomerates. Locally the massive sand-
stones are highly contorted. Other colers found on this
ledge are brown and yellow. Thin streaks of red are due to

the presence of thin red shales,
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i e 13, 8labs of hard, yellow,
fosailiferoun Deliay limestone occ , he
282 near the cutcrop in the northeast

corner ol sec. 31, T. ey Re .
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In the cut where the county road climbs from the
valley floor to the cuesta top (east central part of sec. 1ll,
Te & Ne, Re 7 E.) where Dunbar School and Middle Creek Church
are located, the lNo., 2 ledge contairs a yellow, fossiliferous
linestone which has been misidentified as DelNay., Sarles
(1943) called this lens the "Wew"™ limestone, and placed it
correctly in tha’section. In this general area, both the lo,
1 and No. 2 ledges are exposed on the same cuesta face.

In the southern part of T. 7 N., the upper (No. 2)
ledge 1s locally developed as a coarse sandstone and chert
pebble conglomerate; this feature, somewhat less than half
a mile wide (north and south), is here interpreted as a chan-
nel which cuts out the underlyling shale and extends [or an
unknown depth inte the Yo. 1 sandstone.

Blue erystalline limestone lenses, chert pebbles,
clay llakes, and scattered chert flakes mark the upper (No.
2) sandstone in the southern part of T. 2 W, Here the ledge
is about 14 feet thick, although only about half of this is
conmonly resistant enough to appear on weathered or washed
slopes. The limestone lenses are only a [ew hundred feet
long, at the most,

Northeast of Wewcka (northern part of T. & N.) the
No., 2 sandstone is brownish-gray, very fine grained, and
massively bedded or cross-bedded. Dark brown siltstones and
thin shales and small lenses of hard gray limestone may be

found here., The member is at least 27 feet thick, but the

AN
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lower part is a flaggy, thin-bedded and soft buff siltstone
which does not appear in many pood exposures, Generally
this softer unit seems to cap the cuestas formed by the up-
per sandstone,

The uppermost shale (overlyingz the above~mentioned
ledge) marks the first departure {rom the sequence of pale
gray-green shales found throughout the lloldenville, Seninole
and lower and middle Coffeyville formations. This topmost
Coffeyville shale is a thick, dark, calcareous and highly
fossiliferous unit, marking the advent of an entirely new
and distinctive clay-accunulation environment. Although lo-
cally it 1s as thin as 20 feet, it probably averages 100
feet or more in thickness, and in the central part of T. 9
N., approaches 200 feet, In the northern part of this shale
outcrop, within Seminole County, a sequence of silt ledges
appears in the lower part of the section, In the southern
part éf the county (T, ¢ N.,), the upper Coffeyville shale
eon?ains thin limestone lenses, and thick lenses of either
eoarse chert cenglomerate, coarss limestone conglomerate, or

siltstone,

Most eignificant of these lenses is that of lime-
stoﬁe congldmeraﬁe, exposed arcund the Seminole governor's
mansion (in the west central part of sec. 34, Te & Ne, Re 7
E.) about two and a half miles west of Sasakwa. This ledge
is overlain by the Nellie Oly No. 1 sandstone,

Underneath the sandstone is a resistant unit, two to
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10 feet thick, composed of limestone pebbles and cobbles.
The conglorerate is lenticular and cross-bedded. Gray or
white on the weathered surface, it is at places markedly
vellow on a fresh surface., Fossil fragments, including re-
cognizable pieces of Neospirifer dunbari King, are fairly
commons The pebbles and cobbles include yellow or green
clay plates, soft dark yellow siltstone chunks up to 5 in-
ches in diameter, and limestone pieces up'to § inches in
diaweter, The mean grain size, however, is probably close
to one quarter inch,

The lens i1s about two miles wide, north and south.
Although it differs (i.e., limestone fragments instead of
chert) fron the congzlomerates found lower in the section in
Seminole County, and neither varliety of lens in this part of
the section is continuous to the source, it is nevertheless
concluded that both lithologies were derived {rom the same
source, and th;t that source lay irn the Hunton Arch-Arbuckle
Mountain complex to the south., Support for this interpreta-
tion is adduced structurally, lithologically, and otherwise,

in several parts of this report.

Along the highway between Sasakwa and the old man-
sion one may examine a typical section, roughly 110 feet
thick, of the black, dark gray and dark green shales of the
upper Coffeyville, Near the base, these shales are flaggy
and quite black., HNear the top, this shale unit yields a
highly varied faunal suite.
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Northward across the county, the dark shale occurs
underneath a wide, grassy or cultivated valley between Cof~-
feyville cuestas to the sast and Nellie Bly formation cuestas

to the west,

Stratigraphic relations: Weaver (1952), Oakes (1953),
and probably many others, have aptly remarked that if all
possible evidence for unconformity is accepted in east cen-
tral Oklahoma, an erosion interval can be found at the base
ol nearly every sandstone. This is true for the various
menbers of the Coffeyville formation. For the purposes of
this report, however, a stricter usage of the term "uncon-
Tormity™ will be adhered to. In line with this practice,
the top and botton contacts of the Cofleyvillc are considered

to be conformable within Seminole County.

Paleontology: Morgan (1924) did not subdivide his
Francis formation into Coffeyville and Nellie Bly units,
However, he did state that he obtained 50 species from the
Ada brick plant, and the latter is thought to be operating
in the uppermost Coffeyville shale., Forty-nine other species
are listed from the Francis formation.

Ries {1951) identified 66 species from the Coffey-
ville formation in Okfuskee County. Weaver (1952) collected
54 species from the Coffeyville of Hughes County., In Semi~
nole County, the Coffeyville yielded €O species, of which

12 were found in the DeNay.
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The largest single collection of Dellay fossils, ob-

tained at Station 3094, contained the following?

ryozo¢
Bhowbopora lepidodendroides leek
Drachiopoda
Shonetinella var. ﬁ;ags;§ggiggg Dunbar & Condra
Crurithyr gg onv (Shumard
fTustedia Marcou)

LgﬂplnLJera Spe

Neospirifer sp.

Phricodotnyris perplexa (McChesney)
Punctospirifer kentuckiensis (Shumard)

Trilobita
Ditomopyge parvula (Girty)

Crinoidea
Columnals and other Iragments

The collection made at Station 3097 included:

Brachiopoda '
rithyr (Shumard)
4 ) var., decipiens (Cirty)
Crinoidea

Columnals
The following forms were [ound at Station 3100:

Coelenterata

Astrodiscus sp.

Brachiopoda

Necspirifer dunbarl King

The Delay fauna is notable chiefly because the same
forms are alse found, with four exceptions, in the Sasakwa
limestone, (For the fauna of the Coffeyville formation ex=-

clusive of the Dellay member, see Table VII.)

Age and correlation: The Coffeyville formation can
be traced northward inte Kansas (Oakes, 1940), To the south
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it is overlapped by the Ada formation near Fitzhugh, south-
west of the town of Ada, and occurs questionably in the
Franks graben (Morgan, 1924).

Francis equivalents in the Ardmore basin consist of
f00 feet of lloxbar strata between the Crinerville and Ana-
darche members (Alexander, 1952). The lower part of that

interval is correlative with the Coffeyville formation.

Nellie Bly formation.
First reference: Charles I, Gould, 1925.

Nemenclator: D, W. Ohern, 1914.
Type locality: Along Vellie Dly Creek, in Washington
County, Oklahona.

Original deseription: Gould (1925) published the
first description of the llellie Bly formation:

Alternating shales and hard, gray sandstones, the
latter ranging in thickness from a few inches to several
feet, from 15 feet on the Kansas line to 200 feet in
southeastern Osage County, Middle formation of the Drum
group. Rests on the llogshooter limestone and is over-
lain by the Dewey limestone.

Other descriptions: Oakes (1940) described the Nel-
lie Bly in Osage and Washington counties as follows:

Except in the area where the top was removed by pre-
Chanute erosion, the Nellie Bly formation ranges from £0
feet thick, in T. 28 N., Rse 1 and 15 E., to 120 feet
thick in T. 23 N., Re 13 E. The lower part consists of
clay shale, with thin, silty sandstone beds appearing in
the south part of the area, The clay shale grades up-
ward into sandy shale with thin, silty sandstone beds,
and at the top are prominent ledges ol sandstone, some
of which are relatively coarse-grained and trae-ﬁearing,

‘:' :-z;;'r\\
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TABLE VII

FAUHULES OF TIHE COFFEYVILLE FORMATION
(exelusive of the Delay member)

Localities:

B O
<

\
5 o &
[0 S w o WY o}

3037
3043

Coslenterata

L

Lophophyllidiug %nwo Jeffords
» Wewokanur Jeffords

R
LR

lryozoa

WW x X x
Brachiopoda

Okﬂn

oloic

honetes g gnu;iger Owen
gnetine;lg flewingi (lNorwood % Pratten) x x x
;elcthxr;Q na orbicularis (McChesney)
Composity s .
. ggpt*lita (Hall) x

© e
W

ER

trilobata Dunbar % Condra
byia crassa (Meek & Hayden) %

E I

L
]

i
19

erbyoides re rgsc@;s;s Dunbar & Condra

plattsmouthensis Dunbar & CoAdra

Moo

Dictyoclostus ai e{; anus Dunbar & Condra
nue I

pgrt ockl orwood ! Pratten) x
{Owen)

synmetrica WcCheauey)

b

R

L;ncgtrome_;g patula (Girty) x

Linoproductus ?

L
5

De
insinuatus Girty) x

8

Marginifera E%Elgggggg Dunbar & Condra
. splendens Norwood % Pratten) x

Neospirifer dunbari King x x

ella striatocostata (Cox)

2rhiculeoidea misgourien (Shumard)

Schuchertel EEEEEEn% McChesney )
wgiiereiié osagensis (Swallow)

texanus (Meek x

Moeged M MM

Peleecypoda

A_msv L ,L_ goncentrica Conrad

A. vera

du

Nuculopsis ventricosa (!ell)

Hall
ulans bellistriata (Stevens)

O % M
% MMM

///"i::M. NG
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TABLE VII--Continued

Localities:
o~ o 0N I~ N
[ a R o0 0 O
o0 & 00
M N Y N
Gastropoda
Auphiscapha gcatilloides (Conrad) x
Dellerophon crassus var. ngugk?ggg Girty X *
Suphemites vittatus (licChesney x

Glabrocingulwn grayvillense (Norwood &

Pratten) X x =

Pharkidonotus percarinatus (Conrad) I

Strobeus sp. x Xx

Trepospira depressa (Cox) x X

Worthenia tabulata Conrad B.% >
Cephalopoda

et ras gornutum Girty X m

He perelegans Girty X

Pseudorthoceras knoxense (lcChesney) x x
Crinoidea

Columnals X X X x

and

especially in Tps. 27 and 2% N,, R. 14 E.
Ries (1951) mapped the Wellie Ely in Okfuskee County,
deseribed it as follows:

The Nellie Bly formation consists of a succession of
sandstones and shales. One thin limestone was observed,
In all, © sandstones and 7 shales were mappeds. Generally
speaking, the sandstones of the Nellie Bly are thick and
well developed., A few of the thicker sandstones are,
however, friable and therefore do not form pronounced
escarpments, The shales are generally thin and are yel-
lowish=brown in c¢olor. Small concretions are found in

. places, There is a marked decrease in the abundance and

distribution of the fauna as compared with the fauna of
the underlying beds.

The basal member of the Nellie BEly formation is a
thin shale., This shale is yellowish-brown in color.
It contains very few fossils, It varies in thickness

p h: -
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from O to 16 feet. BSouth of Sec., 35, Ts 12 N., Re 9 E,
where the underlying Hogshooter lormation is not mappabie,
this shale is mapped with the Coffeyville formation.

Overlying the lowermost shale of the Nellie Bly is
a light brown sandstone. This nmundstone has been traced
acrogs the entire county. It varies in thickness from
L to 12 feet., The base of this sandstone lies from 0
to 16 feet above the top of the Hogshooter formation.
This sandstone contained few fossils,

A greenish-yellow to yellowish-brown shale overlies
the above sandstone. This shale varies from 70 to 90
feet in thickness. This shale ¢ontains very few fossils.

Above the aforementioned shale is a thin sandstone.
It is light brown in color but weathers to a dark brown.
This sandstone was traced across the entire countg.

The base of this sandstone is 1ll1 feet zbove the base
of the llogshooter formation. It varies in thickness
from 3 to 10 feet. In the north, it forms low-lying
scarps, and in the south, it may be found in the middle
of an escarpment formed by an overlying sandstone. Few
{ossils were observed in this sandstone.

Overlying the above sandstone is a thick shale.

This shalé is yellowish-brown in color. It varies in
thickness from 60 to 90 feet. This shale contains few
f'ossils,

The above-lying sandstone is very massive. It is
light brown in color but becomes a deep red on weather=-
ing. This sandstone formed high escarpuents across the
county. In a few places, the sandstone was friable and
formed only low lying ridges. The base of this sand~
stone is about 196 feet above the base of the Hogshooter
formation. This sandstone varies in thickness from 1@
to B0 feets: « » »

Overlying this sandstone is a yellowish-brown shale.
This shale varies in thickness from 20 to £0 feet. Few
{ossils were oliserved,

A thin sandstone overlies the aforementioned shale.
This sandstone is a light-brown in color. On weathering,
it becones a reddish~orange. Although this sandstone
was mapped across the entire county, it seldom forme
high escarpments., The base of this sandstone is 296
feet above the base of the logshooter formation. Only
a few fossile were observed in this sandstone,

Overlying this sandstone is a yellowish-brown shale,
This shale varies in thickness from 30 to 90 feet., It
is fossiliferous in places., .

A thin sandstone overlies the above sliale, This
sandstone is light-brown in color. It weatiers to &
deep brown. The base of this sandstone is 306 feet above
the base of the llozshooter fornation. It varies in

K\ .
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thickness from 3 to 15 feet. It is generally found in
the escarpment which is capped by the more massive sand-
stone above, llo fossils were observed in this sandstone.

Overlying the above sandstone is a thin shale. This
shale is yellowish-brown in color and contains few fos-
sils, It varies in thickness {rom 5 to 25 feet.

A massive sandstone overlies the aforementioned
shale, This sandstone is light-brown in color. On
weathering, the sandstone becomes a rust-brown. The
base of this sandstone is 406 feet above the base of the
liogshooter formation. It varies in thickness from 20 to
50 feet. The sandstone generally forms high escarpments
throughout the county. It contains few fossils, Of
special interest is a thin 0 inch to 2 foot limestone
which occurs at the base of this sandstone, This lime~
stone 1s persistent and can be found at most places,

The uppermost member of the llellie Bly formation is
a greenish-yellow shale. This shale overlies the afore-
mentioned sandstone. It is overlain by the Dewey lime=-
stone, This shale varies in thickness from 60 to 90
feet, It contains some fossils,

The Yellie Bly varies in thickness from 450 to 475
feet.

Morgan (1924) described the upper Francis formation,
now known as the Neilie Bly, in Pontotoc and adjacent count=-
ies within the Stonewall gquadrangle:

Above the shale series is a thickness of almost 100
feet within which coarse brown sandstones and chert con-
glomerates predominate., Only occasional fossils were
found in this member. Although much higher in the geo-
logic column some of these conglomerates greatly reseuble
the conglormerates at the base of the Seminole in the type
area of that formation. For that matter, however, they
also closely resemble the conglomerates of the Wewoka,
Holdenville, and Vamoosa formations, and were it not for
the presence of arkose in the Pontotoc strata, hand speci-
meng of Francis conglomerate could probably not be dis-
tinguished from similar specimens of the chert conglom-
erates in that terrane. All the very similar chert con-
glomerates in the Pennsylvanian section must have had a
gimilar source, The writer is in agreement with Taff's
suggestion that this source was the Ouachita area.

The upper part of the Francis formation is a shale
that is about 100 feet thick., This part carries a few
thin sandstones and one rather persistent conglomeratic
limestone. The limestone is often very fossiliferous

4(/,-_—ji:j—‘1$>\
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and is typically exposed in the road about 100 yards
west of the school house in the southeast corner of sec.
19, Ty 6 Ny, Re 7 By In the vicinity of Ada this shale
and a part of the underlying sandstone member is over-
lapped by the Ada formation.
Distribution: The llellie Ily formation crosses Semi-
nole County in a north~south belt one to four miles wide,
The average width of outcrop is approximately two miles., Ex=
posures in this area are generally good except where sand-
stone or siltstone members are too friable to permit the
development of well-capped cuestas,
Southward in Pontotoc County, the lNellie Bly is
truncated by the Ada formation in and near the city of Ada
(Morgan, 1924). The Nellie Bly can be traced northward on

the surface at least as far as the Kansas line (Oakes, 1940).

Character and thickness: The llellie Bly formation,
as exposed in Seminole County, consists of shale, sandstone,
siltstone, chert conglomerate, limestone and limestone con-
glomerate. Only a single ledge, the basal (No. 1) sand-
stone, is continuoﬁs across the county. The sandstones are
commonly massive but soft, buff to brown in color, cross-
bedded and ripple-marked (ripple index, about 10). S8ilt-
stones and very fine sandstones are common both in exposed
ledges and in covered intervals, The chert conglomerates
oceur as soft lenses in soft sandstones (see Pig. 14), rather

than as ridge or cuesta-makers, OCross-bedding, lensing,

channeling and rapid facies changes are commons



125

The 100-{oot interval above the basal (lo. 1) sand-
stone member is generally a black or very dark gray shale.
This can be traced grezst distances in the subsurface on
electric logs. It is easily distinguishable, by virtue of
the thick overlying coarse clastic section, from the shale
intervals of the Coffeyville formation. This coarser sec-
tion, largely unbroken by shale, is 200 to 300 feet thick,
and contains nearly all of the conglomerate and limestone
lenses in the formation.

In the southern part of the county are found linme-
stone lenses--some of them very pure--and coarse limestone
conglomerates. The limestones increase in number and thicke-
ness toward the top of the formation, where some of them
rival, for short distances, the overlying Belle City lorma~-
tion. In the subsurface, the two are often confused. On
the surface, the best limestones are developed in T, 6 N,

The Nellie Bly has a thickness of 300 to 400 feet.
Within Seminole County, the maximum thickness occurs in T.
6 N, the minimum in T, 9 Ny The formation thins southward
into Pontotoe County, and thickens northward into Okfuskee
Coﬁnty.

Unlike the formatione already discussed, the HNellie
Bly is not constituted of a regular sequence of relatively
thin alternating shales and coarser clastics., The basal

(No., 1) sandstone and the overlying dark shale are easily

distinguished in the fieldj the rest of the section, how-
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Figure 1l4. Soft chert conglomer-
ates of the Nellie Bly formation, in the
southeast part of sec. 0, Te 9 N., R. E.
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ever, does not lend itself to easy fileld analysis.

In Ty 10 N., 12 of the 13 members established by
Ries (1951) are readily recognizedj t - thirteenth has been
mapped, by both Ries and this writer, in the upper shales
of the underlying Coffeyville formation. The 12 members
which are retained as distinet units include six sandstones,
four of which wedge or shale out in the same township., A
fifth sandstone vanishes in T, 9 . Only cne of the origi-~
nal s8ix sandstones (specifically, the basal member) can be
carried, by ordinary field methods, as much as half way
across Seminole County. It was traced southward to Canadian
River,

With the disappearance of five of the six ledges
found in Okfuskee County, the identity of the intervening
shales becomes questionable, lMeanwhile, new sandstone led=-
ges have appeared, and the formation as seen in central
Seminole County presents quite a different aspect from the
one reported by Ries in Okfuskee County.

The following tentative correlation between the two
counties is offered:

Seminole County Okfugkee County

( Shale
Sandstone
Shale
Sandstone
( Shale
Sandstone
3 Shale
Sandstone

Upper, coarse
clastic zone
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Seminole County Qkfuskee County
Lower, calcareous Shale

shaie Sandstone

zZone Shale
Ho.'l sandstone Sandstone
Cofleyville Shale (in ufper
Coffeyville)

~ In Pontotoc County, to the south, the upper Nellie
Bly includes a sequence of alternating shales and limestones.
Morgan (1924) described this "upper shale™ unit as being
about 100 feet thick. In tne, southern part of Seminole
County (i.e., T. € N,), it is between 150 and 200 feet thick,
and contains at least eight well~developed lenses of either
limestone or lime§tone conglonerate.

The Nellig Dly sandstone zone of central Seminole
County appears to be a cross-bedded, contorted, lenticular,
channeled facies intermediate in position between the nore
evenly bedded section in Okfuskee County to the north, and
the thinner, perhaps lagoonal sequence in Pontotoc County
to the south.

The lYellie Ely shales are usually gray or green,
weathering to a brown or reddish brown color. Locally, how-
ever, they are blue, red or purple. Fossils are generally
rare, although a few good collecting sites were found.

The basal Nellie Bly (No. 1) ledge is, variously,
chert conglomerate, sandstone or siltstone, up to about 20

feet in thickness. The coarsest phase occurs in the northern
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half of T. £ N., where a chert pebble conglomerate--perhaps
a channel deposit-~is dcveloped. This bed 1ay be seen in
the vieinity ol the Middle Creek Church, in sec. 2, T. & W.,
He 7 Es« Occasional streaks of limestone, one to three inches
thick, are found in the sandstone phase, which is thin to
massive and at places contorted., The basal sandstone is
buff to yellow. |

The Nellie Rly sandstone zone contains many [eatures
indicative of a shore or near-shore environment. Extreme
variations in lithelogy and poor lateral continulty are com-
mon, along with the lensing, channeling and cross-bedding
already mentioned., Penecontemporaneous contortion (see page
O4) is especially typical of the sandstones and siltstones,
"Bar® structure~=-cross-bedding in which the dip directions,
for individual layers, are at 1:0%-is found in the northern
half of the county. Chert conglomerates make up, by volume,
only a small proportion of the total in the sandstone zone;
where present, they are very coarse, and probably are chan-
nel={illings. Individual cobbles with diameters as great
as four inches have been found; two inches is, in most cases,

the maximum diameter,

Celors in the sandstone gone include buff, brown,
grayish-brown, white or pale green, the latter especlally in
siltstones, Sand grains and chert flakes are generally an-
gular and clear, at places frosted.

Ripple marks occur in larger numbers in the Nellie
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Bly than in any other formation in the county., Both oseil-
lation and water-current ripple profiles were observedj in
each case, the ripple index was approximately nine or 10.
Oscillation ripple marks trended roughly N, 20 W,, and N. 40
BEe to Wl 50 E. Asymmetrical ripple marks were developed as
a result of currents flowing, locally, in two different dire
ections: ripples trending N. 60 E., due to currents flowing
from the scutheast} and ripples trending N. 10 W. to N. 15
We, due to currents Flowing fror the northeast.

Linestone conglomerates, although none is thick, be=-
come relatively important toward the top of the lellie IPly
formation, Maximum pebble diameters are commonly less than
two inches, Pebble colors ineclude white, pink, red, yellow,
buff, purple and even very dark gray, on weathered surfaces;
fresh surfaces are red, yellow, white, green or black. The
pebbles are well-rounded; the wean size is in the range, two
to five millimeters, Chert [lakes are not common in these
limestone conglomerates, Laterally, the conglomerates grade
into fine~grained arenaceous limestones, Cross~bedding and
lenticularity are pronounced.

In the southern part of the county (T, 6 N.), the
upper part of the sandstone zone grades into a shale, 150
to 200 feet thick, bearing limestone lenses., These latter
commonly have a lateral surface extent of only one or two
miles, but the uppermost limestone, locally about 17 feet
thick, extends for at least seven miles (T. € N.; the north-
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ern part of T, 5 N.)e. These limestone lenses, with the over-
lying Belle City formation, constitute a sequence of cal-
careous deposits of increasing thickness and lateral extent,
the Belle City exhibiting the best developument of any mem-
Ler of the sequence. In each iustance, the limestone passes
nerthward into cross-bedded and contorted sandstone, or other
coerse clastics, which way well have been beach or near-shore
deposits,

The livestone lenses of the upper Hellie Bly are
multicolored, conforted and cross-bedded, and contain chert |
_pebbles and sand grains., The CalOj content varies from 25%
ta FO% (2dx samples). Fine-grained, hard, non-fessiliferous,
end occasionally vuggy, the limestones include well—developéd
erystals of secondary caleite, Individual layers within
each lens ars thin-bedded to massive., Colors on weathered
surfaces ars generally dark brown or black, rarely yellow,
Fresh surfaces exhibit many colors, including yellow, light
gray, whits, green, red, dark blue, and pastel shades of
blue, green and purple. The uppermost limestone lens lies
below the Belle City {ormation by an interval varying from

12 to 56 feet, increasing northward,

Stratigraphic relations: The Nellle Ely formation
is considered to be conformable, within Seminole County,
above the Coffeyville formation and below the Delle City,
The contact between the Nellie Bly and tha Hilltep, in the
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northern part of the county, will he discumsed in connection

with the latter forumation.

Paleontolosy: lorgan (1924) listed 9y species from
hiis Francis formation in the Stonewall quadrangle, O these,
50 were obtained from Coffeyville equivalente, Hies (1951)
identified 19 species from the llellie "ly in Okfuskee County.
Thirty-three species were identified Trom the lellie Jly of
Serinole County (see 7able VIII), '

Ape and correlation: The Mellie Bly has been traced
northward from Washington County to the Hansas line (Oakes,
1940), and southward through Tulea County (Oakes, 1952).
South of the Canadian River, it occupies the position of the
upper Franeis formation, to the latitude where it is trun-
cated by the Ada formation near the city of Ada (Morgan,
1924 ).

Nellie Bly correlatives in the Ardmore basin are
found in the upper part of the 500 feet of Hoxbar sedimentes
between the Crinerville and Anadarche members (Alexander,

1952).

Belle City formation.

Pirst reference: pBoone Jones, 1922,
Nomenclator: Boone Jones, 1922,

Type locality: The village of Belle City, in Semi-
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TABLE VIII

FAUNULES OF THE NELLIE BLY FORMATION

Localities:

ngﬁgdg glabra deede i Rogers

- O O
-2 & F 0N
© © O O
i T e T . T
Coelenteratsa
Lophophyllidium wewokanup: Jeffords x
ryozoa
fhonbopora lepidodendroides lleck x
Brachiopoda
Clhionetes granulifer Owen x
Chonetinella £ lngd (lorwood & Pratten) X X
C+ rostrata ? Dunbar & Condra X
Cleiothyridina erbicularis (i'cChesney) X x
Eguw,&.f Sl x
Ce subtilita (1211) X
Ge Lrilobata Dunbar . Condra X
Derbyia gcrassa (leek ~ layden) -~ x
Dictvoclostus pertlockianys ( lorwood
Pratten b
Juresapia symuetrica é*cChe ney ) x
Lindstron patula (Cirvy x
Linoproductus garinatus (Dunbar & Condra) x
L. gklahomae Dunbar & Condra X
Lissochonetes geinitzianue var. genilis
Dunbar & Condra b3
Margzinifera splendens (Nerwood Pratten) x
l'esolobus mesolobus var. decipiens (Girty) x
ligospirifer dunbari King x
. texanus (Heeki ; *
ludirostra rockymontanus (Marcou) x
Pelecypoda
Astartella gongentrica Conrad R
Aviculopinng amerigaja ' eex x
Ticulana bellistriate $3tcvmn8) X 3
Tuculopsis ventricoes (lell) X x
Paralielodon tepuistriata (Mesk & Worthen) %
» N
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TABLE VIII--Continued

Localities:
R
80 ©©
(o0 T 0 TR 20 W 10}
Gastropoda
Amphiscapha o (Conrad) x
Cymatospira num (Norwood &
Pratten) x
Glabrocingulum grayvillense ('orwood
Pratten) X x
Phymatopleura nodosa Girty x
x
2 (Conrad) x x
Caphalopoda
knoxense (!'zChesney) x x
Crinoidea
Columnals x x

nole County (southwest quarter, sec. 35, Ts 7 Mo, He 7 Ea)e

Original description: loone Jones (1922) described
the Belle City from its outcrops west and southwest of We-
wolas

Belle City limestone is quite prominent throughout
most of the area formingz a high ridge along the line of
its outerop. In the southern part of the arsa it is very
hard and weathers out into large irregular blocks some-
times twenty feet across the top which break away from
the main outerop and are found scattered along the east
side of the ridge. It 1s twenty feet thick at the south-

rn border of the area and maintains this thickness to
the north line of seg. 22, T, 7 N», Re 7 Es, where it
begins to decrease in thickness. Lt the southwest corner
of secs 17, Ta 7 Ne, Re 7 Ee, it 18 164 feet thick, the
upper 23 feet being quite sandy. At the middle of the
south line of secs 11, Te 7 N., Re 7 Ba, it 18 12 feet
thick and eontinues with this thickness northward. In

———
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secs, 20 and 27, T. 2 N., Re 7 E., it begins to get shaly
in character and in sec. 22, T, & N,, R, 7 E., large
lunps of shale appear interbedded with the limestone.

At about this point it ceases to form a ridge and is no
longer a factor in determining the topography. At the
north line of sec. 22, T, # N,, R¢ 7 E., only occasional
limestone lumps are found in the shale. WHothing can be
found of it north of this line,

This limestone where typically developed has a very
peculiar appearance when weathered., laterial seems to
have been dissolved out along the lines of stratification
lesving distinet layers of a usual thickness of 2 or 3
inches. In addition to this there seems to have been
dissolving out of material at intervals along each layer
giving the entire rock a lumpy appearance., These rounded
lumps vary from three inches to over a foot in size and
may be found scattered around over the top of the bed
rock in places.

In certain places the limestone 18 given a speckled
appearance by irregular particles which vary in size
from a fractior of a millimeter to a centimeter in dia-
meter and are apparently conposed of calcium carbonate
which has been given a reddish or brownish color due to
the intermixed ferruginous matter,

Other descriptions: lorgan (1924) described the
Hells City outcrops of southern Seminole and northern Ponto-
toc counties as follows:

The formation has an average thickness of 30 feet.

It is composed of two limestones of varying thickness
with an intervening shale. The upper lime is generally
thicker and much more massive than the lower. Its range
in thickness is from one foot, as just south of Byng, te
a3 much as 15 feet near Canadian River, The bed is white
or light gray in color and is often characterized by well
developed styleolites. Pronounced weathering aleng joint
eracks is common and in the eastern part of sec. 24, T,

6 No, Re 6 E,, results in the formation of small sink-
holes at the intersection of a few of the prominent
Jjoints,.

The lower limestone bed is buff colored. Its rangs
in thickness is from one foot, as in the vieinity of
Byng, to as much as five feet near Canadian River and
northward, At variance with the massive character of the
upper member of the formation the bedding of this stratum
is relatively thin.
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The interval between tiie upper and lower limestones
is composed of shale that ranges in color through shades
of green, blue and black. Its average thickness is 12
feet,

Green (193C) summarized previous work on the Belle
City:

The areal extert of the outcrop of the Belle City
lirestone is accurately shown on tge Geologic Map of
Oklahoma. In the Stonewall Quadrangle lMorgan included
two limestone beds and an intervening shale in the Delle
City. The lower limestone pgrades rapidly into sandstone
in Seminole County. At the southernwost exposure, Mor-
pan describes the upper Belle City limestone as being
only one foot thick. Worthward the bed thickens, reach=
inz the maximum of 20 feet at the scuth line of T. 7 WM.,
Re 7 Es WNorth from here it begins to thin again, being
5-7 feet thick west of Wewoka and less than one foot
thick where it finally zrades into sandstone in the south
part of Ts 10 N,, Ry # B4 The bed is known to extend
westward underground for many miles and it is probable
that it extends around the west side of the central
sandstone phases in Okfuskee and Creek counties and is
refresented by the Dewey or Avant linestone west of Sa-
ulpa. This suggested correlation probably could never

e checked by either surface or subsurface study.

Distribution: The northernnost exposure of lelle
City in Seminole County occurs in the southiwest quarter of
sec., 17, T. 10 H., R« # E. Trom there south to Wewoka Creek,
he fornation is only a few inches to a foot thick, and
lience has no real map width, Detween Wewola Creck and lan-
adian River the outcrop varies in width to a maximum of ap-
proxinately three niles. South of Canadian River the forma-
tion extends to where it is truncated by the Ada formation,
about two miles north of the town of Ada.

Decause of its extreme resistance to weathering, the

Belle City caps & distinctive cuesta across much of central
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and southern Seminole County. Its good exposures and sharply-
defired contacts with beds both above and below make it an

excellent horizon lor structural mapping.

Character and thickness: The llelle City formation
in Seminole County consists of upper and lower limestones
separated by a dark shale.

The upper limestone, at most places the thicker of
the two, is commonly a blue-gray, dense, fossiliferous lime-

" stone, exhibiting a rubbly, wavy type of bedding (see Fi .,
15), and weathering to a dull, chalky white. South of Wewo=
ka Creek, it varies from a maximum thickness of about 1l
feet to a minimum of about two Teet. The middle shale, al-
though generally black or dark gray, and highly fossililferous,
is at places light green or gray-green, and non-fossiliferous.
It is conmonly 10 to 20 feet thick. The lower limestons,
only two or three feet thick, is buff to pale yellow, and
locally fossiliferous.

&

North of Wewoka Creek, the entire formation is con-
wonly a blue crystalline limestone, a {ew inches thick,
which weathers vellow. The fossil suite changes northward,
becoming first crinoidal, then fusulinid, Within a few
miles thereafter, the formation thickens locally to two or

three feet, and becomes a dark red limestone., It vanishes

st of Cromwell.

(2]

about two miles almost due w

The Belle City has a maximum thickness of 30 feet,

4 ~ i
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"irure 15. The wavy or "lumpy®
badding of the upper Pelle City limestone,
in the south central part of sec. 19, T,

§ ey e ( e I'hi runtoe compass is in-
cluded to provids a scale.
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thinning northward.

The lower limestone nenber is not everywhere present.
Over certain structures in the southern part of the county it
is absent, probably by non~deposition. Such thinning in the
Belle City is accompanied by a similar thinning in the upper
beds of the Nellie Bly (i.e., Te 5 lle, Re & E.)e

jorth of' the Belle City townsite, the lower line-
stone is nilssing, apain apparently by non-deposition,

The upper linestone nenber is more variable than
Morzan's description would indicate. Locally it is thick,
evenly-bedded, and fossiliferous. Elsewhere it varies some-
what from the typical picture. In sec. 7 T. © I, He 7 E.,
thie upper nemtver consists of two distirct varieties of liue-
stone, each about six feet thick. The lower unit is a gray-
blue, very hard crinoidal linestone, in beds ons to 12 in-
ches thick., 8hell fragrents are abundant, and swall chert
pebbles occur near the hase, The upper unit is a thin-bedded
(one to three inches thick), very hard blue c¢rinoidal lime=-
stone,.

lorthward, the Upper Lelle City limestone thins to
a few inches and passes into a cross-bedded, contorted silt-
stone and fine sandstone here interpreted as an offshore
bar or barrier island. The barrier crosses the southern
part of T. 10 M., and the northern part of Ts 9 Ws Immedi-
ately north of the barriér, the Belle City horizon is cccu-

pied by & dark red fusulinid limestone, one or two feet
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thick. This phase is well developed in sec. 20, T. 10 N.,
Re © E.

In several places (i.e., sec. 1, To 5 lla, Re [ E,)
the typical Upper Felle City has a "sugar cube" appcarance
on the air photographs (see Fige. 1C)., Joint-controlled so~-
lution weathering in these areas has separated rectangular
blocks five to 20 feet long. These blocks, of chalky white
resistant linestone, contrast sharply on the photographs
with the thick grasses which cover the liny adjacent soil.
The "sugar cube"™ appearance occurs on the back slopes of
cuestas, and 1s assoclated with potholes, and, on a small
scale, various karst features such as those described by
Morgan (above).

Perhaps the most typical aspects of the Upper Belle
City, other than its position in the stratirraphic column,
are the chalky white color on weathered surlaces, and the
wavy bedding.

The niddle shale menber reaches a maxirun thickness
of 20 feet in sec. 19, T. © ., ¢ 7 E, llere it is green,
in the lower part of the meuber, and black in the upper por-
tion. Occasionally the middle shale is blue or even red.

letween the Belle City townsite and Wewoka Creek,
the formation thine ‘ron 10 feet to about two feet, and loses
the lower limestone menber. In this arez, and north of We-
woka Creek, other limestones are present in both the under-

lying liellie Bly and the overlyirg !illtop formations., The

/ ——y B i
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Upper Delle City is here almost invariably_fossiliferous,
blue and yellow on fresh surfaces, and possesses character-
istic wavy bedding. The most prominent limestone lens in
the Upper l'ellie Bly, on the other hand, is crinoidal, mass-
lve and blue, and lies about 40 feet stratigraphically below
the T'elle City; this lens outcrops in the north central part
o sece 23, Ty # N,, Re 7 E« Typical Belle City may be seen
in the roadside ditches below the ililltop school, on the
west line of the same section.

Limestone beds near the base of the overlying Hill-
top will be discussed with that forration.

Stratigraphic relations: In the northern part of
Seminole County, the Belle City is nissing due to non-depo~-
sition., In the central part, it lies conformably between
the llellie Bly and Hilltop [ormations., In *the southern part,
the Vanoosa formation rests, locally, unconformably on the
Belle City, which in turn is conformabls with the underlying
lellie Bly., Detween the Lelle City and Vamoosa fornations
are isolated outliers of red or blue shale whish may belong
to the Hilltop.

In Pontotoc County, to the south, the Belle City is
truncated by the Ada formation, about two niles north of the

town of Ada (lorgan, 1924).

Paleontology: lorgan (1924) identified 32 species

from the Belle City formation in the 8Stonewall (uadrangle,
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"{pure 17« Delle City blocks look

like sugar cubes when seen fronm the air.
This pieture, taken on the ground, shows
remnants of potholes and other evidences

solution weathering. FBlocks of this ki
are found on the back slopes of lelle City
cuestas. 1ege »locks occur in the south-
west part of sece 1, Te 5 No, Re Ee
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The Belle City of Seminole County yielded 12 speclies, not
counting Fusuling in which the calcium carbonate had been
recrystallized.

At 8tation 3092, the Delle City limestone containe
these two spacies: |
Brachiopoda

TSt G

The lisestone yielded the follewing species at Sta-

tion 3088 ¢

Brachiopoda

Dunbar & Condra
fortor )

Gastropoda
L turbiniforgis (Meek & Worthen)

Crincidea
Colunncls

At Station 3054, the fellowing species were collected
from the Middle Belle City shales

Bryosgoca
Bhogbopora lepidedendroides Meek

Brachiopoda
. ;%enlrgi Vare nlgggig Dunbar & Condra
gplendens {Worwood & Pratten)

4 dunbari King

Age and correlation: Ries (1951) reported that he

had traced the Dewey formation, of Okiuskee County, across
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North Canadian Hiver inte Seuinole County, and found it equi~-
valent to the Helle City Cormation. This correlatiorn has
been made by many geologists, and probably is as -cod as any
other, However, this writer, after tracirny the lelle City
horizon northiward into Okfuskee County, prefers to correlate
the uppernost Nellie Iily ledge of Seminole County with Ries!
llellie ©ly lo. 12. Since the lelle City lies only 10 to 20
feet, at the most, above this ledge, and since Ries! llellie
Fly Yo. 13- (shale) is reportedly 60 to 90 feet thick, the
Dewey would be 50 to 70 feet higher than Ries assisned it.

Conplicating this problem are the followinz facts:

1. The gap between actual Dewey and Helle City out-
crops is about 10 niles wide,

2. Occurring in and near this rfap is the llellie Ily
facies change from the regular bedding in Okfuskee County to
the channeling, cross-bedding and contortions of Seminole
County. Stratigraphic horizons carried across the gap are
not absolutely reliable.

3, Two=thirds to three~‘ourths of the zap is blank-
eted by thick alluvium and high terrace materials.

ke The fossils of the area are not known well
enough to permit detailed correlation.

5« North Canadian River, at the extreme northeast-
ern corner of Seminole County, flows through what appears
to be a graben (see Fig. 17). Southwest of the graben (secs.

3, 10, 11, in T, 11 N., Be & E.) strata which Ries mapped as
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Figure 17. A graben inferred {rom aberrations in
the behavior of the lorth Canadian River. Secs. 2 is in
Te 11 No, Re & B, Among the faults southwest of, and
parallel to, the supposed graben are several with suffi-
cient displacement to be measured by reconnaissance mne-
thods, The presence of this fault system makes precise
cgirelation of the Dewey and Belle City formations diffi-
cult,
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upper ‘ellie Hly are cut by a closely-spaced sequence of

A s

northwest-southeast trending faults,

o« Inmediately rnorth of lorth Canadian River this
writer measured 90 to 100 feet of !illtop formation. le=
tweer the river and the northerniost appearance of Belle
City, the Hilltop varies between 150 and 200 feet in thicke
ness, and seers to be thickening northward.

7. 1In Okfuskee County (secs. 27, 27, in T. 12 W,,
Re © Ee) one or more hard, dark linestones, showing evidences
of solution weathering, may be found at least 30 feet below
the base ol the Dewey fornatior, and about 20 feet above the
top of Ries' llellie Uly Wo. 12 (sandstone).

"« The Dewey "limestone," as exposed in the southern
part ol Okfuskee County, is a fairly hard buff siltstone or
fine sandstone, loecally greenish, laminated, crumbly and not
resistant., Ries described it as being, locally, a calcare-
ous sandstone,

It is therelore concluded that the Pelle City is not
precicely a Dewey equivalent.

In Pontotoc County, to the south, the Lelle Clty is
truncated by the Ada formation, whieh also cuts out the Va-
moosa formation in approximately the same area (Eo:CaN,
1924),

The Belle City correlative in the Ardmore basin is
the Anadarche member of the lHoxbar formation (Alexander,

1952).



Hilltop formation.

The illtop formation is here delined as a sequence
of beds, in Seminole and Pontotoc counties, overlying the
Telle City, and cut above by pre-Virzil erosion,

The name is taken from the !/illtop school {sec. 23,
Te © e, R 7 E.) which rests on the lower part of the for-
mations The type section was measured 1n and near the wewo=-
ka Brick and Tile Company pit, north of Wewoka Creek (sec.
11, Te & We, Re 7 E.) (see Fig. 1'). The fornmation varies
in thickness, within Seminole County, {rou zero to 200 feet.
Although the thickening is, in general, toward the north, it
ls not at all regular.

As here defined, the /ililltop formation contains sype-
cilfically Barnsdall, probably Dowey, and perhaps Chanute znd
uppermost llellie Bly beds. The uew nare was adopted only
after it became evident that, with methods and time avail~

" able, it wss not possible to extend the Barnsdall-Chanute-
Dewey sequence accurately into Serinole County.
lorpan (1924 ) described this interval &s part of the
overlying Vamoosa formation?
At the base is about 30 feet of dark shale that might

easily be mapped as a separate formation. Wo collectione
were made Trom this mexzbers « « »

L |

hales and sandstones

L]

Creen (1934) noted 225 feet o
between the Pelle City and the Vamoosa formations, in cen-

tral Seminole County (T. 9 N.), but gave them no name. Ries

/.‘ — _‘_“I‘\
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Figure 1%, The middle and upper
parts of the Hilltop formation, exposed in
the brick-shale pit in seec. 11, Ts © N., R

E. The picture was taken with a 5~-factor
red filter, to lighten the buff-colored
silts and to darken the blue-gray shales.
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.

(1951) described the Barnsdall, Chanute and Dewey formations

of Okfuskee County.

Character and thickness: Lithologically, the Hill-
top is a sequence of dark blue-gray shales grading upward
into massive buff siltstones and fine sandstones, with many
thin limestones near the base of the formation.

In the southern part of the county, isolated red
shales, or typical blue shales up to 70 feet thick, appear
between the Belle City and Vamoosa formations. Also in this
part of the county the Hilltop contains, about 22 feet above
the base, a single multi-colored conglomerate of limestone
cobbles (up to seven inches in diameter), clay plates and
chert and jasper pebbles. This bed is white, yellow and
purple.

The continuous outcrop of the lilltop is found only
north of T 6 Il It is in this area that the massive buff
siltstones and fine sandstones occur. These, however, are
not continuous, the longest known outcrop being about eight
miles, and the average perhaps less than one mile.

In the type section, as measured with clinometer and

tape, the following zones were observed?

L« At the top, about L4 feet of shale, covered
heavily by conglomerate float from the overlying Vamoosa

formation,

3, Seven to 20 feet of massive, tan to buff, silt-
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stone or fine-grained sandstone. Fossil casts, poorly pre-

served in the siltstones, include brachiopods and pelecypods.
Ripple-marks are common.,

2, Twenty-two feet of shale, grading upward from
blue to gray and then greenj alternating with tan or buff
siltstones and dense gray or blue limestones. The average
limestone, siltstone or sandstone bed in this zone is two to
six inches thick. Plant fossils occur near the top of the
zone,

1. At the base, 41 feet, mostly blue shale, partings

revealing plant fossils,

The blue-gray shales of the Hilltop do not seen to
fit the descriptions of any Nellie Bly, Dewey, Chanute or
Barnsdall shales examined by Ries (1951) in Okfuskee County
to the north. The isolated red shales of the Hilltop (i.e.,
in secs, 7 and 30, T. © N., R. 7 E.) may be equivalent to
the upper Barnsdall red shale, a unit which is truncated by
the Vamoosa {ormation in the southern part of T. 13 N, An-
other possible correlation is with the Tallant red shale of
northern Okfuskee County (Ries, 1951).

The electric log study of the Hilltop formation (see
Plate IV) was most revealing., In the subsurface the Hilltep
is divisible into two zones, the lowe- being a distinctive
shale 50 to 100 feet thick in Seminole County, and thicken-

ing westward, Thin, discontinuous limestones are present,
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This probably includes zones No. 1 and No. 2, given above.
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The upper subsurface zone, composed chiefly of sandstone,
thickens both northward and westward. The section is simi-
lar to that in the Nellie Bly, where a more or less uniform
plate of shale is overlain by a thick and complex sequence

of coarser clastics.

Stratigraphic relations: The Hilltop rests conform-
ably on the Belle City formation in the central and southern
parts of Seminole County, and in the northern part of Ponto-
toc County, In northern Seminole County, it is apparently
conformable on the uppermost Nellie Bly sandstone.

Five formations, exposed in Okfuskee County to the
north, may be represented in the Hilltop interval: lellie
Bly, Dewey, Chanute, Barnsdall and Tallant, The Tallant is
perhaps the least likely correlative of the five, the Barns-
dall the most likely. It is possible that the Chamute is
cut out completely by the overlying Barnsdall before it can
emerge from underneath the wide belt of Horth Canadian River
floodplain and high terrace deposits, The upper Dewey shales
are probably included in the Hilltop. The possibility that
the uppermost Nellie Ply shale unit is also included has been
discussed on page 1l4i4.

At least one unconformity of major proportions seems
to occur within the Hilltop interval: that at the base of

the Barnsdall.
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The unconformity which separates the Hilltop from
the overlying Varoosa formation also marks the Missouri-Vir=
zil series boundary. The character of this erosion surface
is depicted on Plate VIII. Measured along the strike, in
the central part of the county, the angular relationship in-
volved may be expressed as about seven feet per mile, The
thickening and thinning is not regular, however; and, pro-
bably more important, the zero isopach crosses the outcrop
more than once, For-the 50=mile distance from the North
Canadian River to the final point of truncation in Pontotoc
County, the angle is perhaps less than three minutes., It is
thought, therefore, that across Serinole County, pre-Virgil
erosion left the thin edge of the Hilltop formation not far
from the present north-northeast south-southwest outcrop.

In the subsurface beneath Seminole and Pottawatomie
counties; the 1i1ltop thickens westward, by the addition of
younger beds at the top of the section, in a ratio of 10
feet per nmile. This is probably rore nearly the true value
for the pre-Virgil truncation. The maximum thickening should
be obtained in the subsurface along a line running north-
west or north-northwest from Seminole County.

Unlike the other unconformities discussed in some
detail in this report, the truncation of the Hilltop is con-
sidered, for the reasons discussed above, to represent an

upliflt to the southeast.

.
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Paleontolozy: Ries (1951) reported 40 species from
the Dewey, plant remains only fron the Chanute, a few crinoid
stems only from the Barnsdall, and no fossils from the Tal-
lant. This writer observed a rather prolific fauna in the
Chanute [ormation in Okfuskee County (sec. 34, T. 12 N., R,
° Es); nothing comparable to it was seen farther south.

In Seminole County, the upper {illtop sandstones and
siltstones yielded seven invertebrate species, and ‘ragmen-
tary plant remains were found to be commen in many parts of
the formation., The fossils collected at Station 3090 in-
cluded:

Brachiopoda
%%ﬁ%%gﬁgiggﬁtified genera

Pelecyreda

Acanthopecten ggrbonif g (Stevens)

Jucula anodontoides (Moek
Muculana spe.

Tropidophorus =p.

At Station 30&3, the following fossils were collec-

ted:

Gastropoda
Worthenia tabulata (Conrad)

Cephalopoaa
Pgeudorthogeras knoxense (/cChesney)

Crinoidea
Columnals

Age and correlation$ The Hilltop is the youngest
formation of the Missouri series in Seminole County., Its

equivalents farther north include everything between the
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uppermo&ﬁdggii;;‘%ly sandstone and the top of the Parnsdall.
Some of the loxbar beds above the Anadarche member are
thought to be liilltop correlatives in the Ardmore basin

(Alexander, 1952),

Virgil Series

Three formations were laid down in Seminole County
during Virgil tine: the Vamoosa; Ada and Vanoss., These for-
mations have a combined thickness varying from a minimum of
about 700 feet, along Canadian River south of the county, to
a maxirum of over 1,100 feet in the northern part of the
county. Thickerning westward, into the subsurface, is nore
rapid.

The unconfornity at the base of the series is one of
the two best-developed erosior intervals in the Seminole
County section. The other occurs well up in the Virgil, be-
tween the Vamoosa and the overlying Ada formation. llany
other more or less local unconfornities may be found, espe~-
cially within the Vanoosa formation and at the base of the
Vanoss. 7The top of the seriss is not marked by any pronoun=
ced erosion within the county.

The Virgil is distinguished as a whole by:

1. The coarsest chert conglomerates (in the Vanoosa).

2., The coarsest limestone conglomerates (in the
Ada).

3. The first appearance of arkose in the surface
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section (in the Vanoss).

4, The relatively large number of multiple-cycle
brecciated chert pebbles and cobbles (in the Vamoosa).

5. The paucity of fossils,

The coarse chert conglomerates occur in lenses and
as channel-fillings in the central and northern parts of the
county. The coarse limestone conglomerates become even coar-
ser southward into Pontotoc County, where limestone boulders
are fairly common in the Ada formation. With one or two ex~-
ceptions, the arkose is limited to the southern half of the
county.

Virgil time in Seminole county must have been pri-
marily a time of emergence, with repeated inundations of
relatively short duration spreading southward across the
areas, Virgil time must also have bheen a time of repeated
orogenic puldations in the neighboring Hunton Arch-Arbuckle

ljountain complex,

Yamoosa formation.

First reference: Ceorge llorgan, 1924.

liomenclator: George !lorgan, 1924,

Type locality: On the main road between Sasakwa and
Konawa (i.e., in secs. 25 and 26, T. 6 ., Re 6 Es)e

Oricinal descriptiont liorgan (1924) named the Va=-

moosa formation from outcrops in the south central part of
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Seminole County:

A suitsble geopraphic name was not available for this
formation, The term [{inally selected is after the vil-
lage of Vamoosa which is located in the northern part
of the Stonewall quadranpile, abou! one-half mile west of
the outcrog. The formation is typlcally daveloped on the
main road between Sasakwa and Konawa.

In the Stonewall quadrangle the Tormation is exposed
over an area ol approximately 20 square niles. The lat-
eral extent of its outcrop is similar to that of the
underlying felle City limestone, Fron the northern edge
of the quadrangle, the principal outcrop trends in a
southwesterly direction to an area azbout one-half mile
east of Iyng and is there covered by Guertis sand. South
oi Byng the formation is exposed on what is Lelieved to
be an outlier., The southern part of this exposure is
covered in part by Guertie sand and is overlapped by the
Ada formation.

Where all ol the formation 1s exposedl the entire sec-
tion has an averape thickness o' 2.0 feet. At the Lase
is about 30 feet of dark shale that might easily be map-
ped as a separate formation. Ilo collections were made .
from this menber, but it is very probally fossiliferous.
The main mass of the lormation is above this shale and
has a maxioum thickness of about 230 [eet. It consists
in large part of chert conglomerates, of massive, coarse,
red and brown sandstones, and rad shales. The clastic
material is Tiner near tne top and the red coloration is
there also less pronounced,

The chert conglomerates ol the Vamoosa formation
closely reserble these ol t“he Wewoka, lolderville, Seni-
nole, and Francis formations, but may be distinguished
{rom somewhat siiilar beds in the Pontotoc terrane be-
cause ol arkosic material contained in the latter., The
Vanoosa formation contains a preater thickness ol chert
conzlomerates than does any other formation of the area,
e« « «» The chert fragments which make up the conglomer-
ates are rostly angular and range in size {rom a {raction
of an inch to as much as three inches in length, The
average length, however, is less than an inch.

Overlap of the Vamoosa formation, by the succeeding
Ada formation, is progressive southward. For thils reason
only the lower shala and about 30 feet of the clastic
portion of the formation are exposed near Byng.

No fossils were found nor is it highly probable that
any are present in the clastic beds of the Vamoosa.

Other descriptions: lloone Jones (1922), working in

townships (, 7 and ¢ North, had previously used the naue
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"Little River conglomerate™ for these beds:

Littls River conrlomerate forration 1s found above
the Delle City linestone and consists ol alternating
beds of shales, sandstones, and conglomerates, It is
00 feet thick at the north line of the area and thins
sreatly toward the south, having a thickness of 350 le=st
alon: the south line. The shales are all very bright
red i1 color and make up at least half of the lormation.
o Tar tliey have not been found to contain any lossil re-
maings, dhe sandstones are usually white and fine crained
beinr quite free of large pebbles and seem to be nore
regular than the conglomerate layers,

The conglorerate layers are very such like the Seni-
nole conglomerate consistins of chert and quartsitic
pebbles in sand cemented torether with iron oxides. The
chert pebbles are by far the nore numerous, are subangu-
lar i» shape, and range in size from small grains to
three inches in diameter. The quartzitic pebbles are
more rounded and range in size from one to three inches
in dilh.fﬂtero e o @

These conplorerate beds are very irregular and len-
ticular and are marked by cross-bedding.

Levorsen (1930), in susming up the geology of Semi-
nole County, Jdescribad the Vanoosa as follows:

The Vamoosa [ormation occuples a belt two to eight
riles wide through fAs, 6 and 7 E. It consists mainly of
conrlomerates, sandstones and variable avounts of shale
and furnishes the reost pronounced topographie expression
of any of the lormations. The conglomerates consist ol
rounded to sub-angular quartz pebbles, weathered chert
pebbles, and sand grains, cemented by siliceous material,
The size of the pebbles is generally less than cne ineh
in diameter but locally pebbles up to six inches in dia=-
neter occur. Cross-bedding, lensing, and rapid lateral
variations are common throughout the lormation. It thiins
toward the south from 525 feet in T. ¥ NH. to 325 feet in
the south part of T. U He An interesting fact 1s the
occurrence ol the larrest boulders in the conglomerate
in Te¢ 9 W., Re 7 E., where the formation is thickest.

Green (1936) summarized the features of the Vamoosa
formation in Semincle County as follows:
In the area extending 25 miles north from the Stone-

wall quadrangle the Vamocosa is a unit of lenticular sand-
stones, conclomerates, shales, calcareous sandstones, and

s — aad
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calcarnous conglonerates. The coarsest conglomerates
are in the basal 50 feet and the finer conglorerates are
in the upper part of the Tormatiocn. Lhe upper limit of
the conglomerates is irrepular; iy places they extend ugp
to the Pawhunks linestore while short distances away
there are no conglonerates in the first 50 fect below
the Pawhuska, The formation shows definite elilects of
having been cut by cross currents during the tire of its
%e;osigioq,mthe best examples ol which 1ay be seen in T,
:u., » 0 &

Ries (1951) mapped the Varoosa formation in Okfuskee
County:

The discovery of an unconformity at the base of the
lowermost conglomerate of the Vamoosa formation necessi-
tates redefinition ol the formation, 'eretofore, the Va-
moosa forsation as originally defined by Veorgan has at
its base a dark shale whicgh was zbout 30 feet tnick. «
o+ The presence ol an unconforuity at the base of the
lowervost conglomerate is manifest in the strike-overlap=
ping relations of the congloverate with the underlying
Leds. In Okluskee County alone, the entire Tallant for-
mation and the upper two cenmbers of the Barnasdall forra-
ticn have been strike-overlarped by th: lowermost con-
glorerate of the Vamnosa foruation, This unconfornity
uakes it ssible to have a natural boundary lor the
base o the Varousa forration and, therefore, also =s-
tablishes a natural ‘issouri-Virpil series boundary.

The author therefors redafines the Vamoosa lormation (as
used by Morzan) and restricts it, so that its lowsr boun-
dary 1s extended upwar! and that the base of the Vanoosa
formation is now placed above the unconformity at the
basze of the lowermost conglomerate (Eoley conglomerate
megber) in the formation. « + «

the Vancosa formation consists ol & series of con-
glomerates, sandstones, conglomeratic sandstones, and
rad shales, At the bas:> lies a conglomerate which is 50
to 60 feet thick. The base of this member can ®e clearly
traced across the county., 7The upper limits of this mem-
ber ars not always as deflinite and sometimes grade into
local sarndstons lenses of the overlying undifferentiated
beds, which appear to consist of a serlies of deltaic
facies which are so erratic in distribution and thicknesses
that the writer could not trace any of the individual
sandstones for any great distance. This lowermost con-
glomerate ol the Vamoosa formation is here named the
Poley conglomerate nember, after its type locality, the
town of Boley, Oklahoma, waich is situated on this mem-
ber in Se¢. 20, Te 12 Ney, Re 8 Bs « o « This basal con-
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glouerate wenber consists larrely of sub-ancular to well-
rounded white chert fragments. Some of these [{rarnents
are as larpre as © inches in dianster. The fragments be=-
come prosrescively smaller toward the teop of the member.
Interspaced among these chert fragrtents are finer sands
and fragments of fossiliferous lirestone that have heen
replaced by silica. Delicate crincid steus, Egﬁgstrel-
s, as well as other Iryozoans that are in these peb-
@3 were entirely replaced by silica. llany ol these
Eebbles were as large as  inches in dianeter, llany peb-
les of chalcedony, quartz, or quartzite were also ob-
served. The largest of the-c, too, were about _ inches
in diameter. Rarer, but stili present in numbers were
exotic pebbles such as silicified tectonic breccias and
second and even third generation conglomerztes. « « »
Lying above the Boley conglomeratc¢ member of the Va-
noosa formation are about 600 eet of undifferentiated
sandatones, conglomeratic sandstones, and red shales. .

: "The Vamoosa formation varies in thickness from (50
to (.0 feet in Okfuskee County.

Distribution: The Vamoosa formation extends in a
north-south direction across the middle of Sewninole County.
Tt widens northward Trom a minimum of about two miles to a
maxivum of perhaps seven miles alons North Canadian River,
This is a belt of considerable relief, excellent cuesta de-
valoprent (see "iz. 19), and high east-lacirs scarps. Irom
the air it is a belt of maximum tree coverj on the county
road map, it is a belt where roads in general do not coin-
cide with section lines. It is also a belt of low population
density.

In Pontotoc County, to the south, the Vamoosa extends
to a point about three miles north of the town of Ada. North-
ward, the Vamoosa has been traced across Okfuskee County by

Ries (1951); beyond there it is not known in detail,



Figure 19. The cuesta formed by
the three lowest ledges in the Vamocosa
formation. The picture was taken from
above the highway in the south central
pﬂr’t of sece 23, Te 9 ) s 7 Bs e
view is slightly east of north.,
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Character and thickness: The Vamoosa formation in

Seminole County consists of a sequence of shales, sandstones
and chert conglomerates, thinning southward as a result of
nurerous periods of erosion,

The coarsest conglomerates occur in the middle and
lower portions of the formation, The chert cobbles in the
lowest 100 feet coarsen from a maximum of about five inches
in diameter, in T. € N., to a maximum of about seven inches
in diameter, in T, 11 N,

Where not conglomeratic, the resistant ledges are
buff to brown sandstones and siltstones, commonly cross-bed-
ded and contorted. The shales are largely red, brown and

orange.

The entire formation grades from a shale-sandstone
ratio of (€0340, in the south to a ratio of about #0320, in
the north. The inereasing coarseness of the pebbles occurs
in the same direction as the increasing thickness, but in a
direction opposite to that of the ccarsening of the average

particle size,

Three of the highesﬁ members of the [{ormation have
been mapped, frequently, across northern and central parts
of the county as the Pawhuska, or Lecoumpton, limestone (Le-
vorson, 1930; Green, 193C). This report does not so consider
them, They are buff to yellow sandstones having a very high
proportion of secondary calecite (about 407), and occasional

chert conglomerate lenses. Very hard, they reach thick-

—
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nesses in exuess of 10 feet, but are generally only a few
feet thick. The three, like the overlying Pawhuska of Ok-
fuskee County, are truncated by the Ada formation at more or
less regular intervals (sec Plate IX), Each of the three
beds changes, southward, as it approaches the point of trun-
cation: first, {rom a sandstone to a hard limy sandstone,
then to a soft rotten sandstone probably deeply weathered in
pre-Ada time,

The formation thickens from 125 feet, at Canadian
River, to over 550 feet at North Canadian River. The north-
ward component of thickening is about 10 feet per mile., In

the subsurface to the west, the formation thickens to over
v 1,000 feet, with a westward component of thickening of nearly
12 feet per mile., llaximum thickening--18 feet per mile--is
toward the northwest (see Plate X).

The Vamoosa has been subdivided in Seminole County
into 12 members, each consisting of 2 basal coarse clastic
ledge overlain by a shale sections The six uppermost men-
bers are colored distinctly on the acconpanyins map (see
Plate I) to make clear the truncation by the Ada lormation.
The other six members are delineated on the nap by solild
lines drawn along the bhase of each ledpre, but no distinctive
¢olors have been assigned them.

Three ol the twelve coarse clastic ledges cross the
county completely: !o. 1 (the bassl Vamoosa conglomerate),

Noe 5 and No. 4 The latter is desisnated on Plate IX as



Figure 20, Conglomerate "pedestals"
in the Vamoosa formation, in the northeast
corner of sec. 21, T. 9 N., Re 7 &
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the "pink"™ ledre, a manuscript term not intended to be an
addition to the stratigraphic nomenclature. (Pink was the
crayon color used to identify this riddle Vamoosa member on
field raps.) The "pink" ledge is the best horizon within
the formation,

Ledres No, © and Noe. 7 are found only in T. 10 I,
S8ince Ties (1951) did not subdivide the Vamoosa in Okfuskee
County, it i1s not now known whether or not they can be traced
northward,

Ledges llo. 9, llos« 11 and No. 12 are locally hard and
limy, and have been correlated by some geologists with the
Pawhuska (see page 171).

Ledges Yo, 2, No, 3, No. 4 and No. 10 are apparently
less signifiecant, extending across one or two townships be-
Tore being cut out by érosion or passing into shale.

The stratigraphic relationships among these ledges
suggest that actually the Vamoosa is a group, with at least
three formations represented in the county. Due to the lack
of detailed knowledge northward, such a redefinition has not
been attenpted, '

In northern Pontotoc County, the only coarse clastic
material present in the Vamoosa is in the Vo, 1 (basal) con=-
glonerate, The conploreratic candstone mapped by Morgan
(1924 ) as uppermost Vamoosa is undoubt=adly part of the overw
lying Ada formation (see Fig, 21).

Despite the faet that the formation is 600 to 10/

=
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Middle Ada

22

; :V:(moon cg

Belle City

Figure 21. The Ada, Vamoosa and Lelle City
ledges in T, § 1., R, Le, 1n Pontotoc County,
Both limestone members of the Delle City are shown.

The interval between the upper Delle city liuestone
and the Vamoosa conplomerate is mostly liilltop shale.
The Ada formation here consists ol the basal (lo. 1)

sandstone, the middle Ada linestone conglomerate
zone, and the intervening shale section., The upper
Ada shale is missing locally due to erosion.



shale, and ruch of the rest is sandstone, the general appear-
ance is that o a coarse conglonerate. This phase is well
developed on the highway between Konawa and Sasakwa (as lior-
zan pointed out), on the highway between Wewoka and Seminole
(T. '«), and on State Highway 9, east of Seminole (i. 9 U.).
The pebbles and cobbles found in these conpglomerates fit into
several distinctive groups:

1. Buff, i, some instances faintly banded, subangular
chert. These are most common.

2. Landed buff-and-green, or solid green, subangular
chert. '

3. Brecciated (tectonic) second or third generation
chert pebbles.

L, !iscellansous; including chalcedony, quartzite,
quartz granules, clay plates and other forus.

Hugh liser exanined an extensive chert pebble col-
lection in the writer's possesslon, and noted that cherts
siiilar to types 1 and 2, above, are round in the Arkansan
novaculite in the Ouachita l‘ountains. A dark czreen breccia-
ted chert was 2lso identified as being found near the base -
of the %“oodford equivalent within the Arkansas rovaculite,
Miser did not recognize, as (Unachita lountain varieties,
any of the otler c¢herts in the colleeticn.

William Ham examined the same chert pebbles, A
brown siliceous chert brececia (type 3, above) was recogrized

as beings muel the same as certain tectonic brecclas found in
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Bogey (?) fb;;;;ion beds in the Mill Creek syncline (sec. 7,
Te 2 Ss, Re 5 E.)e This writer agrees with such an identi-
fication. The outcrop nentioned by ilam is 40 to 70 niles,
soutli-southwest, from the Vamoosa beds carrying the brecec-
iated chert pebbles. Of course, the possibility remains
that the actual source could have Leen other similar beds,
located to the southeast, and now covered by the Cretaceous
overlap of southern Oklahora. For pebble type 2, lan listed
the Arkansas novaculite as a possible source, but elininated
the Woodford formation of the Arbuckle Mountains,

Thin-section study of petbles of type 1 reveals evi-
dence that they are formed by chert replacement in limestone
(see van Tuyl, 191°). Crinoid plates and shell fragments
are fairly cowmon, Despite a careful search involving hun-
dreds of pebbles, no macrofossils were found. In addition
to the fossil evidence, rhonbs sinilar to those of calcite
were found on the thin sections,

Buff to tan replacenent cherts occur frequently in
the Arbuckle Mountains in various limestones. Some of these
cherts are banded, and a few are darkly colored. The Royer,
Viola and Woodford formations contain dark chefts; pale
cherts are found in the Ordovician part of the Arbuckle group
and in the Sirpson, Viola and Wboi:o&d; and clearly banded
specirens may be obtained fror the Ordovician part of the
Arbuckle group and the Viola formation.

In addition to field work on the chert-bearing line-
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stones of the A}guckle Mountains, detailed {ield examinatior
of chert conglomerates in the Ardmore basin was undertaken.
There, the Devil's Kitchen, Jolliff, Fostwick, Punpkin Creek,
Daube and other coarse clastics were found to contain chert
ruch like that of the formations of Seminole County. Culp
(1950) and Schacht (1947) postulate an eastern source (i.e.,
the Ouachita lMountains) for some of the Ardmore basirn cherts.
It is true that the conglomerates appear, in places, to coar-
sen eastward or southeastward, along the present strike of
the beds, Modern outcrops, however, often do not give a true
two=dinensional picture; in this case, a northeastern or even
northern source can account for the sare coarsening. Fur-
ther, the coarsenin: does not necessarily occur in the dir-
ection toward the source, but may reflect, instead, the
trend of the nearby shoreline, and the direction toward the
mouth of the pebble-carrying stréar. The sands of certain
northeastern Florida beaches are being moved from north to
south, yet had their source, in part, to the northwest (Long-
well, 'lint and Knopf, 1947). A northeast-southwest striking
exposure, at some future date, would indicate a source to
the northeast--an error of 90 degrces, The Ardrmore basin
cherts, therefore, might well have had an Arbuckle ilountain
origin,

The evidence way be surmed as follows:

1. It is not necessary to go to the Ouachita loun-

tains for & source terrane; in fact, wuch of the chert is

y
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not identifiable with any known Ouachita llountain variety.

2, 8irilar or identical cherts are [ound in deposi-
tional basins on both sides of the Arbuckle Mountain-Hunton
Arch complex.

3. Such cherts are actually found in either Ordovi-
clan, 8iluro-Devoniarn or Pennsylvanian sediments iv'the Ar-
tuckle Mountains.,

4. Tectonic chert breccias are known fron the Penn-
sylvanian of the Mill Creek syncline.

5, Perhaps more than 90" of the Seminole County
cherts are of organic origin (i.e., derived fron a limestone
terrane).

“e« The angularity of many of the Seninole County
chert cobbles indicates @ short-haul rather than a long-haul
history.

7. 8tructural considerations suggest that the source
of most coarse clastics in Serinole County be located to the
south rather than to the southeast (see Chapter vI).

Y« The sand grains (carnetiferous) and the chert
pebtbles do not necessarily have the same provenance,

The conclusion drawn from tlese items ls opposed to
that of Taff (1901), Morpan (1924) and Oakes (194 ), accor-
ding to whom the source lay in the Ouachita mountain area or

at least to the southeast, Llanoria, 28 a source land, is
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servatiéJ, made by Levorsen (1930), that the coarsest cobe
bles are found in the thickest part of the formation, i.e.,
in the northern part of Seminole County., This has undoubt-
edly influenced many geologists to think of the conglomerate
as a channel or lens, crossing the present strike at some
larze angle, such as 70 or 0 degrees, and hence indicating
a nortiwest trend and a southeast source.

Likewise opposed is the evidence adduced for an up-
1ift to the southeast in post-Missouri pre-Virgil time (see
paze 152).

The latter is thought, however, to be relatively
minor and distant compared withh the known Arbuckle 'ountain
pulsations durine early Virgil tine; and for the former, the
changes in the shale~-sandstons ratio are thourht to be more
gsignificant than the distribution of the coarsest cobbles.
The northward thickening, by itself, is evidence in favor of
a southern source.

Among the chert pebbles in the Varcosa formation may
be {ound many which are soft enough to be mashed easily by
a single hanwer blow, or in some instances by squeezing be-~
tween thunb and fore-finger. The sticky, flaky material so
forned is similar to that logzged in well sanples as ®tripoli®
or "tripolitic" sandstone. The Vamoosa, on the surface in
Seninole County, is ®"tripolitic" uore than any other forna-
tion described herein. The "tripoli"™ is obviously derived

fron chert, and is inferred to be the product ol long
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weatheriﬁg ;fté;jdeposition, but prior to burial, ir an open
and oxyzev-rich environment such as night be found along a
sanly beach or off-shore bar (Tarr, 192”). The cross-bedding
and contortions in the Vanoosa support such a concept, as do
the fossil plant fragments.

In the subsurface, the "tripoli" zone descends in the
section to the west., This nakes correlation by well samples
difficult, but not inpcssible, and the problem vanishes on
electric log correlatiore. The "tripoli" is taken to mean a
specilic environnent, rather than a time horizon or rock
unit. 7The paleogeography of the area is such that the Des
lMoiies shore zone would have been west of the Virgil shore
gone, and hence shore indicators woull be expected lower in
the section to the west.

Vamoosa sandstones are light bufl to brown, thin-
bedded to massive, cross~bedded and contorted., The grains
are sub-rounded to sub-angular, and coumonly in the 1/1C to
1/2 cm. size range. Sorting coefficients (Pettijohn, 1949)
(and wedian diareters) are listed for six typicél samples:

1.350  {.305)
1.330 (.200)
1.210 (o1 5;
1.205 (.230
1.200 (.l:T;
1.175  (.250
HDeach sands cormonly have sorting coefficients in the range

1.2 to 1.7 (less commonly, to 2.4) (Emery and Steveuson,

1950). A study of Recent Oklahoma river sands, however, re=-
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vealed sortiig cocelficients ranging [ror 1.15 to 1.50 (Tan-
ner and lallars, 1950). Sortinz of Zune sands is usually in
the sane general range (Sidwell and Tarner, 1939). The char-
acter of the cross-bedding and the presence of contortions
rilitates against the possibility that wind was the chief de-
positing agency.

Pagnold curves (Bagnold, 1941) indicate that the de-
gree of sorting has teen irpaired, in sormc instances, by the
later édditiOf of sicnificant proportions of [ines, and lence
that the original sortinc was evern better than civen above,

founding curves (Tanner, 19.0) suzsest that sore of

the =&nd was wind-handled throurh at least part of its liis-

Sandstone ledges Wo. 9, No. 11 &nd Wo. 12 are locally’
hard and very calcareous. Laboratory analysis showed a uini-
mur insoluble residue content of £07, so these are calcareous
sardstones rather than arenaceous lirestones. Each of these
ledges is weathered and soft within the immediate vicinity
of the point ¢l truncation, liny and hard for some distance
north of the leached phaese, and beyond that a typical brown
to bufl sandstone. Where indurated with a high proportion
of secondary caleite, the ledge is pale yellow or alnqst
white. Sharp harmer blows on the hard surface result in a
fine powder or "smoke®™ which nay be obtained from almost any
of the highly calcareous lenses in the county. Chert pebble

conglonerates occur within these uppermost sandstone ledges;



N S 9
e T ——
A am——
N 173
an excellent exauple of what is proba®ly a conpglomerate-
filled chanrnel, ercps out in sees, 12 and 13, T, Ney Re 6
E.

Stratigraphic relations: The Vanoosa formation, in
Seminole County, overlies the //lilltop forration unconformably.
The coarse cobble conglomerate which makes up the basal Va-
moosa ledge is in sharp contrast with the shales and other
fine clastics of the Hilltop. Small-scale irregularities
along the contact, such as one would expect to find associa-
ted with a major unconlornity where no peneplanation had
taken place, are common. These include outliers of Hilltop
shale in the southern part of the county, where the Vamoosa
rests locally on the Belle City formation. In addition,
the angle of truncation by which the Vamoosa cuts out the
11lltop is measurable., This uncornformity has been traced
southward fror the Kansas line by Oakes (1949).

The top of the Vamoosa is likewise an unconfornity.
The basal sandstone of the overlying Ada fornation cuts out,
in order from north to south, the following Vamoosa ledges:
Nos 12, Noe. 11, Wo. 9, los © or Ho. 5 (the critical point is
hidden under Quaternary alluvium and terrace deposits) and,
in Pontotoec County, Yo. ls In each of the first three in-
stances, the Vanoosa ledge presents two character-changes as
the point of truncation is approached (see page 172).

The angles of truncation have been measured; two re=
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presentative cases are discussed in Chapter VI. (For a

stratigraphic diagram showing these relations, see Plate IX.)

Paleontology: The Vamoosa formation has long been
considered barren (i.e., Morgan, 192L). Ries (1951) reported
Lalamites and crinoid stems from Okfuskee County. Vamoosa
beds in Senincle County yielded four fossil assemblages:

| l. Internal gastropcd molds preserved in hard, cal-
careous sandstone (upper Vamoosa).

2. Pelecypod suites preserved in local soft dark
brown siltstone lenses (upper Va oosa; basal Vamoosa).

3. Plant fragments (basal Vamoosa).

L. Crinoid columnals (lower to middle Vamoosa).

The following identifications were unade:

Pelecypoda
tho (Stevens). Stations 3059, 3099,
i Newell). Station 3099,

Age and correlation: The Vamoosa formation has not
been napped northward [{ron Okfuskee County; northern Okla-
?oma equivalents are not precisely known, but probably in-
clude parts ol the llelagoney and Elgin “ormations,.

In the Ardmore basin, the Vancosa horizon may occur
within the erosion interval between the strongly folded and
faulted Hoxbar beds and the gently dipping arkosic "red beds"
which skirt the southern flank of the Arbuckle llountains.
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The Vamoosa is early Virgil in age. With its associ~
ated unconforuities, both above and below, it may well repre-

sent as much as two-thirds of Virgil time,

Pawhuska formation,

‘The Pawhuska formation does not crop out in Seminole
County. It is mentioned here because it has been mapped or
traced across much of the county by several geologists. The
beds so rapped are ledges lio, 9, lo. 11 and Yo, 12 in the
upper part of the Vamoosa formation. They bear no litholo~
gic similarity to the Pawhuska, which, in Okfuskee County,
includes two thin red-coated dolomites separated by a few
feet of shale (Ries, 1951). A

The latter iformation is truncated, in or near sec.
20, T, 11 N., Rs 7 Es, in western Okluskee County, by the

overlying Ada formation.

First reference: George llorgan, 1924,
lomenclators George Morgan, 1924,

Type locality: In and west of the town of Ada,.

Original description: Morgan (1924) described the
Ada from outcrops in tha northern part of the Stonewall
guadrangle?

The averare thickness of the Ada formation is about
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100 feet. Linestone conglomerates and coarse sandstones
are very proninent along the greater portion ol the out-
erop. Clastic material becomes less toward the north,
however, and in the vicinity of Vamnoosa is very scarce.
With the decrease in the amount of clastic material north-
ward the fornation becomes thinner and at the northern
edge of the sheet has a total thickness of only about “0
Teet.

One very characteristic feature of the formation is
the asphalt which it contains. This is always associated
with the conglomerates or coarse sandstones many of which
are often highly saturated. One mile west of Ada, asphalt-
bearing sandstones ard conglomerates are quarried for
paving purposes,

lorth of Canadian River exposures of asphaltic strata
are less numerous than they are to the south, but such
strata are often encountered in water wells. . . .

Within the conglomerates of the Ada formation there
are many fragments which contain !lunton and Vicla fossils,
while the sand which composes the sandstone strata is
very similar to that in the Siupson. 7This evidence shows
clearly that the Arbuckle liountains weire the source of
at least a great part of the sediments that make up the
Ada formation. « .

Although fossils are very scarce in the Ada formation
a few species were found which indicate that the sedinents
are of marine origin. « « «

lear the base of the formation is a thin black lime-
stone that is very persistent ia the vicinity of Ada.

North of Canadian Hiver the Ada forration appears to
rest conformably upon the Vamoosa, but toward the south
it overlaps several of the underlying formatlons.

About one mile south of Lyngz the Vamoosa formabtion
is overlapped’ and in the vieginity of Fitzhugh the Ada
fornation extendis across the Prancis and Seminole forma-
tions to an unconlormable contact with the Viela lime-
stone.,

Distribution: The Ada lormation extends across the

west central part of Seninole County, in a north-south belt
one to four miles wide., The town of Seminole is located

largely on the Ada.

Character and thickness: The Ada formation in Seni-

nole County consists of variegated pastel shales, sandstones
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and siltstoues,yand occasional limestones and limestone con=
glomerates, The pastel chales are distinetive, except in the
northern part of the county wheres tlhey are easily confused
with similar shales in the overlying Vanoss formation.

The basal nerber of the Ada is a buff, cross-bedded
and contorted sandstone (see Figs. 10 and 11) 10 to 20 feet
thick. Locally it is a chert conzlomerate and therefore
hard to distinguish from the underlying Vamoosa formation;
Morgan (1924) failed to make this distinction.

The middle Ada limestone conglonerates are wellede-
velope! in the central and southers parts of the county.

They are cross-bedded, and contain limestore cobbles as large
as 4} inches in diameter, Northward they grade into clert
conglonerates in a sandstone matrix, and then into shale.
Southward the linsstone cobbles are accompanied by pebbles

of red, tan and gray chert., Biotite flakes are also fairly
commor.

The Snomac limestone member, in the central part of
the county, consists of an irregular scquence of thin, dull
white, finely crystalline limestone beds in the lowest third
of the formation, They are useful, where present, for struc-
tural control,

The Ada is 150 to 250 feet thick, thickening and
thinnine in no rerular canner, This is due in part to less
deposition northward, to channeling at the base of the over-

lying Vanoss, and probably in part teo structural lactors,

——
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Tiike séwhany other Seminole County formations which

rzive an erronecus impression of coarseness, the Ada is pri-
marily shale., Lven in the southern part of the county, where
cobbles are relatively common in the conglomerate beds,
shales still predominate. An excellent exposure of Ada
shales may be seen in the roadcut immediately north of the
Canadian River bridge (sec, 4, T. 5 I!., R. 6 E,)(see Figs.
22, 23), In Pontotoc County (i.e., in the highway cut as-
sociated with the railroad underpass southwest of Ada) lime-
stone boulders occur.

o single ledge otlier than the basal member, can bhe
traced continuously for any great distance, The basal mem~
ber, a distinctive beach-type sandstone, rreatly resembles
the underlying Vamoosa formation, whiech was beins eroded and
reworked during the Ada sea transgression. Only careful
field work will show that this key bed belongs to the over-
lying shale rather than to the formidable-looking jumble of
Vamoosa clastics below. llorcants fallure to make this dis-
tinction accounts in part for thickness differences noted

above,

In the northern and central parts ol the county, tle
basal Ada sandstone is commonly a chert puddingstonej there,
the then-exposed portions of the Vamoosa were largely shale
and sandstone, In the southern part of the county, the
basal Ada is generally conglomeratic; here, coarse Vamoosa

pebble-beds must have been exposed during early Ada time.



Fige 22, Ada pastel shales, ex-
goaad in the roadcut in sec. 4 Te 5 Vo, He
E., north of the Canadian River bridge.
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photographed from a different angle
car was not moved between the two =xpo
sures.

Fige 23. The same Ada shales,
L
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With the transfer of the Ada beach zone southward into what

is now Pontotoc County, and the submarine burial of the en-
tire Vamoosa outcrop, the Adz sca bottorn became an environ-
ment, primarily, of clays and other very fine clasties, with
an occasional introduction of limestone pebbles from the Ar-
buckle Mountains.

The Snomac member, a sequence of thin limestones, is
named after the Snomac townsite in secs., 10, 11 and 14, T.
7 He, Re 6 Es The rerber extends [rom the center of sec. 26,
Te & ., Re & E., north of Little River, to secs. 1' and 15,
Te 7 He, Re 6 E,, south of Little River. Commonly only a
single limestone is exposed at any oneo locality, The shale
interval in whieh the Snomae memter is found iz zbout L5 fzet
thick, and overlies the basal Adz sandcstone, The Snomac oc~-
curs rather high in this shale section. Cenerally & chalky
white but hard limestone a few inchez to a foot thick, the
Snomee member has the wavy or rubbly beddinr found in the
upper Delle City limaestone,

Overlying the Snomac member and its assceiated shales
is the zone of the lMiddle Ada limestone conrlomerates, These

(g

have their northernmost exposure in sec. 34, T. © Ts, Il E

e

O

In the Snomac townsite area, the middle Ads limestone con=
glomerates oceur 4O to 45 feet above the bhasz) sandstone,

Cray and rough-surfaced, the conglomerates are made up larcgely
of limestone pebbles in beds a few inches to a few feet thick,

These beds do not oceur at a single precise horizong in the

A
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southern part of the county they may be Tound 45 to &5 feet

-

e’

above the basal sandstone. At places they are torrent-bedded,
with individual layers sloping westward. The outerops are
Jot continuous southward, 7The lack of continuity and the
westward-slopings torrent-beddin: might be construcd as evi-
dence for an eastern or southeastern source. llever=-the~-less,
this writer agrees with the susgestion by lorgan (1924) that
the source must be sought in the limestone terrane to the
south.

The basal member, the Snomac member, and the middle
conglomerates are all typically developed near the Snomac
townsite.

Ada shales are brown, pray, Llack, red, maroon, pire
ple, or green. 8hale units 40 or more feet thick are not
rare.

In addition to the litholopies piven above, the Ada
contains discontinuous beds of zoft brown sandstone, vari-
colored siltstone, chert conglomerate, erratic lenses of
limestone, green claystone, and biotite flake sandstone.

Two exemples of arkose were noted in the Ada. One
consists of several extramely rare and tiny grains of pink
feldspar in an asphaltic limestone pebble conglomerate, in
secs 10, To 6 Ne, Re 6 E. The other is a thick channel de-
posit of coarse conglomerste containing many pebbles of feld-
spar or granite, in the east half of sec. 36, T. 11 N., R,

6 Bs Whether or not the latter was a channel of Vsnoss
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lithology, cut deeply into the Ala formation, could not be

determined.

Stratigraphic relations: liorgan (1924) observed
that the Ada formation truncates the Vamoosa, Francis and
Seminole formations, resting in its southernmost outerops on
the Viola limestone. !lis map shows that the Belle City is
likewise truncated., llever-the-less, he failed to distinguish
the basal Ada member, north of where the Vamoosa i3 cut out,
from the underlying Vamoosa formation. As a result, he was
led to the conclusion that, north of Canadian River, the
two formations are conformable,

Field work across Okfuskee, 3eminole and Pontotoc
counties, coupled with data taken irom llorgan's map near and
south of Ada, shows that the Ada formation truncates, in
succession, the following units:

| Pawhuska Cormation
Vamoosa No., 12 member
Vamoosa o, 11 member
Vamoosa lo, 9 member
Jamoosa lloe & or lo. 5 or perhaps both
Vamoosa llos 1 member
1111top formation
Belle City formation
lellie Uly formation
Coffeyville formation
Seminole formation
This is a total of seven formations, or, measured in Okfus-
kee County, about 2,100 feet ol sectlion., This unconforuity
marks the last important orogenic activity in the iunton

Arch, The unconformity trace, as shown on the map is only
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slightly curved, representinz one or more later but much
lesser pulsations (i.e., between Ada and Vanoss times).

The unconformity at the top of the Ada is neither so
distinet nor so impertant. The Ada formation is completely
cut out by the overlying Vanoss formation, which then rests
on Arbuckle group (i.c., Cambro-Ordovician) rocks in eastern
lurray County (lorgan, 1924). In southern Seminole County,
the contaet between the two is marked by channeling and
other irrepularities. In northern Seminole County the con=-
tact is extremely difficult to follow, and beyond North

Canadian River the two formations have not been scparated.

Paleontology: lorgan (1924) listed fossils which
may have come [rom the Ada formation, but also statsd that
they could have been derived from the underlying Prancis.
Ries (1951) named no fossils from Ada equivalents in Okfus-
kee County. lot a single fossll was found in the Ada in

Seminole County.

Age and correlation: The Ada continues northward
into the lower part of the Buck Creek formation. Southward
the Ada 1s truncated as indicated above. The horizon of the
Ada should occur, in the Ardmore basin, between greatly
folded Hoxbar sediments and gently dipping arkosic "red beds"
of latest Pennsylvanian age. 7The Ada is perhaps upper Vir-

gil in age,
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Vanoss formagtion.

First referencon: George lMorgan, 1924.
Nomenclator: QCeorge Morgan, 1924,

Type locality: The town of Vanoas (Te 3 We, Re 4 E.).

Original description: lorgan (1924) deseribed the
Vanoss [rom the northwestern part of the Stonewall quad-

rangle:?

The Vanoss formation consists of alternating sand-
stones, conplonerates, shales and a lew thin limestones.
All of the strata are arkosic, some of the sandstones so
much so that at first glance a few of them might be mis-
taken for true pgranites.

The base of the Vanoss rests on the Ads foruatlion,
the contact between the two being the plane dividing the
arkosic and non-arkosic matcrials. Due to the lenticular
nature of strata along the contact and to the fact that
the Vanoss is progressively overlapping southward no one
stratum can be selected to mark the adjacent limits of
the formation. The base of the arkosic zone, however,
is relatively contemporaneous, The resistant sandstones
of the lower part of the formation (orm Lightning Ridge
sast and south of Vanoss.

llear the center of the formation there are several
thin limestone beds, These werc not cbserved north of
Canadian River, but appear intermittently along the out=-
erop to the south of that stream. They are generally
argillaceous and are subject to rapid gradation inte
shzle. Where freshly exposed the limestones are light
gray in color and relatively soft, but on weatnering be=-
comeé hard and white. Several of these bels are well ex-
posed at the eastern edge of the town of Center. GCood
exposures are also common in the region about one mile
east of Vanoss. The limestoneg are less arkosic than
the associated sandstones, but some of them carry an ap-
precisgble amount of feldspathic fragments.

In the upper part of the Vanoss formation sandstones
are less prominent than they are near the base. The
shales which constitute the greater part of this upper
portion are generally of light color, renging through
shades of green and gray. Occasional red shales are also
present, with the decrease in sandstone there is alsec a
decrease in the quantity of arkose. Locally, lLowever,
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there are beds that are almost entirely composed of this
material.,

The upper limit of the Vanoss [ormation is marked by
the base of the lart limestone member of the Stratlord
formation. 7The thickness of ths Vanoss formation in-
creases southward. The exposed portion east ol Konawa
totals only about 250 feet, while near the southwest
corner of the gquadrangle there arc about 050 feet of
strata within the formation.

Other descriptions: Levorsen (1930) described the
Vanoss formation in Semincle County as follows:

The Vanoss formation occupies an area covering ap-
proximately the west half of Seminole County. It ranges
in thickness from 250 feat to 520 feet and consists of
shales, arkosic sands, conglomerstes, and a few thin
limestones.

Dott (1930) described the Vanoss formation in Garvin
County:

Only the uppermost part of this formation is exposed

in Carvin County. s « »

llear the top of the Vanoss formation occurs a 10 to

20 foot, persistent hed ol gray, coarse-grained, arkosie
sandstone, which can be traced with considerable cer-
tainty from the vicinity of Vanoss to and across T, 2
Ne, Ha 3 B, This and a small thickness of underlying
shales and sandstones comprise all of the formation ex=-
posed in Garvin County.

Distribution: The Vanoss formation crosses the west-
ern part of Seminole County in a north-south strip two to
seven miles wide., It has not been traced beyond Yorth Can-
adian RNiver. Southward it extends through Pontotoc County
and eventually around the west end of the Arbuckle lMountains

(Birk, 1925).

Charseter and thickneas: In Seminole County the

Vanoss formation is composed of shales and sandstenes, with

‘/‘—‘j
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arkosic sandstones and coﬁéiomerates prominent in the south-
ern part, The base of the arkose, instead of marking ths
bass of the Vanoss, climbs in the ssction northwardij feld-
spar iz also found in lower formations (see pare 191).

Several limestones and limestone conglaomerates oceur
in the Vanoss: (1) a vellow, crinoidal limestone, one oot
thick, 20 feet helow the top, in the north (north line, see.
4, Te 10 W,, Re € By)3 (2) a crumbly, fossiliferous lime-
stone lens in = sandstone, about 60 feet down from the top,
wost of the town of Seminoles (northwest corner, sec. 19, 7.
8 Ney Hoe 6 E4); (3) 2 linestone, chert and guartz conyglom-
erate, six inches thick, about 70 feet below the top, in the
central part of the county (northwest corner, sec. 26, T,
7 Re, Be 5 E.); and {4) a crinoidal limestone counglomerate,
about 70 feet down from the teop, northeast of Konawa (sec.
26, T. 6 M,, R. 5 E.). Oreen (1936, 1937) has correlated at
least one--and perhaps all--of these with the "Prague" (Gray-
‘horse) limestone or the Erownville limestone.

The basal Vanoss sandstone, whera sandy and buff but
not arkosic, shows penccontemporansous contorticn,

The Vanoss 1s 140 to 500 or more feat thick, thicken-
ing southward,

The base of the Vanoss has been picked on eriteria
other than arkoss, As Tar north as Little River, the basal
member is the first, persistent, non-limestone conglomerate

bed above the base of the Adaj here and there this ledge has



pockets of arkose in {t, and is locally hardened by secondary
calcite. llorth of Little fiver, the arkose line climbs in
the section, and the contact between the two formations, al-
though drawn ald&ng what appears to be a continuous sandatone
hiorizon, is still open to some doubt.

Locally, Vanoss sandstone ledzes are marked by lenses
or channels containing chert peblls conglomerate; an example
may be found at Varnum chureh (sec. 33, T. 10 U,, B, 6 I.).
Otherwise, these sandstones, whers not arkosic, are white,
buff or brown; soft, thin and flagry; and at places cross-
bedded or contorted. These sandstones and siltstones lave
been tentatively interpreted as beach or near shore deposits.

The shales are multicolored and resemble those in
the Ada formation.

During the course of [izld work, the writer undertook
a detailed program of mezsuring sections in an effort to de-
termine accurately the behavior of the Vanoss formation.

Somé of the thicknessaes recorded, lrom south to north, were?
k35, &15, L50 7, L4O T, 324, 264, 202, 180, 140, 147 feet.
Two of these values--indicated by question marks--were ob-
tained in areas of structural disturbance (including-locally
flattened dips) and may not be reliable, Several possibili-
tiss are entertained:

1., These fipures are correct, and the Vanoss thins
northward regularly at about 10 feet per mile. An angle of

this order of magnitude is not at all out of line ian Seminole

*
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County where lower angles have been encountered, The dir-

ection of thinning, however, was disturbing.

2.‘ These figures are in error, due to Jumping of
beds. Such an explanation reguires that many beds were jumped,
in a rather methodical fashion, going northward; such a
large supply of ledges, so closely spaced, was not available.
Later, more careful work showed that the thinning is con-
tinuous, rather than discontinuous.

3. These figures are misleading, hecause the Vanoss
grades out to the north via facies change to soft, poorly-
consclidated, relatively uniform sediments., This ir a possi-
bility for or against which no adequate field evidence was
uncovered.

4« The northern outerops represent rocks which were
deposited farther up the initial dip (i.e., nearer shors),
and are thinner; hence the measurements may well be reason=-
ably accurate,

This preblem is not confined to the Vanoss; in the
Konawa and other post-Vanoss formations, the same situation

is encountered.

Stratigraphic relations: In the northern part of
the county, the Ada and Vanoss are extremely similar. %o
completely satisfactory contact was located. In the light
of this, the two are considered to be conformable. In the

gouthern part of the county, however, definite evidences of
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unconformity have been found. Arkosic sandstones and con-
glomerates fill channels cut into the underlying Ada forma-
tion (see Fig. 24), and local irregularities may be seen
along the contact at many locations.

The best known channel (sec. 3, T. 6 No, Ry 6 Ei)
trends southeast-northwest, is about 1,800 feet wide, and is
cut 30 feet or more into the Ada, Feldspar fragments here
have a maximum diameter of about one inch. This square mile
{sece 3) is cut by at least seven faults, along all of which
measurable movement has taken place. Offsetting this diffi-
culty, however, is the presence of easily recognizable basal
Ada sandstone, middle Ada limestone conglomerate and basal
Vanoss arkose, in such a pattern as to permit relatively

accurate stratigraphic measurements.
Farther south, in Murray County, the Vanoss trun-

cates the entire Ada formation (Morgan, 1924). Hence there
is little doubt as to the unconformsble relationships south
of Little River., This is perhaps the last regional uncon-
formity, in this area, due to an orogenic movement in the
Arbuckle Mountains, The last previous line of erosion--that
at the base of the Ada formation--has a faintly curved map
trace, indicating that one or more weak Arbuckle movements
have since taken place. If there was more than one of these,
then the most important one i1s marked by the Ada-Vanoss un-
conformity.

R Paleontology: Morgan (1924) listed six plant species
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Figure 24. A channel at the base of the Vanoss
formation, in secs 3, Tse 6 N,, Rs 6 E. The basal Ada
sandstone is outlined by a double row of dotsj two
units within the middle Ada limestone conglomerate
zone are indicated by two distinct hachure patterns;
and arkose outcrops in the basal Vanoss member are
shown by small triangles. Section-corner crosses pro-
vide a scale. The channel is at least 1,800 feet wide,
and about 30 feet deepj the current probably flowed
{rom the southeast to the northwest.
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and nine invertebrate specles ouong the “fossils in the Van-
oss formation. JFour species, all invertebrates, were col-

lected in Seminole County:

Bryozoa

Crinoidea
Columnals and other fragments

Age and correlation: The Vanoss is probably equiva-
lent to the upper Buck Creek formation (Ries, 1951) of Okfus-
kee County. Southward, the Vanoss extends throush lurray
County (Morgan, 1924) and around the west end of the Arbuckle
lountains (Birk, 1925).

In the northeastern part of T4 2 Ss, He 2 We, is a
gently-dipping red shale underlying the llart limestone (basal
Permian) and overlying the steeply-dipping beds of the folded
Arbuckle lountaingj; this shale 13 here interpreted as Vanoss,.
In the Ardmore basin, gently-dipping red shales and arkosic
limestone conglomerates spread across the stronsly-folded
late Pennsylvanian rocks are considered Vanoss correlatives
(Pietschker, 1952).

The Vanoss is, by definition, uppermost Virzil in

age (Morgan, 1924).

Ferplan Systenm
= ESiy on®. Permian formation is known definitely from
/ -—_— -3\!.‘7—,—"-.
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Seminole Oounty: the Konawa foruation. It is possible that,
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because of facies change, or for some other reason, one more
Permian formation may bLa present in the nortihwestern corner
of the county. Satislactory solution of thisz problem must
wait, however, until detailed mapping has been undartaken in

Pottawatomie County.

Konawa formation.

First reference: GCeorge .lorgan, 1924.

liomenclator: Ceorge lorgan, 1924,

Type locality: The town of Konawa wi.ich is locatsd

on the extreme eastern edce of the outcrop.

Original deseription: llorgan (1924) originally de-
scribed the Konawa formation from the southwestern corner of
Seminole County and the northwestern corner of Pontotoc
County.

The base of this formation is drawn at tlie base of
the typical red beds of the area. It was impossible %o
map any one stratum as the base¢ of the formatien go that
the lower contact iz only roughly estzblished., In fact
it is not definitely kuown but that the greater part of
the Konawa formation is merely a northern sradational
facies made up of parts of the Vanoss and Stratford for-
mations, The general evidence of structure and litho-
logy, however, favors the conclusion that it is higher
than either the Vanoss or Stratford and that it 1s an
overlapping formation., The Konawa lormation is largely
composed of t{Pical red beds such as cover a large parv
of western Oklahoma. [ea shales constitute the greatest

thicknest of strata in the formation, but coarse red
sandstones are often prominent and cometimes outerop over
l:rge areas, Ilo limesatones were observed in the forma-
tion.

onawa road, three miles east of Asher, is an
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outcerop of heavy chert conglomerate that resembles beds
of the same type contained by formations below the Ada.
The only cbservable difference Letween thiis stratum, and
those which occur at lower horizons, is afforded by the
arkosic material which it contains, and which is absent
from the lower strata.

A series ol coarse, red and brownish-red sandstones,
approximately 30 feet thick, caps the north bluff of Can-
adian Hiver at the bridge south of Asher. Beds comparable
to these were not observed in the Stonewall quadrangle
to the south of Canadian River, and it is thought that
their outcrop passes westward beyond the limit of the
area before crossing and emerging from the sand-filled
river bel,

From the bridge northward the outc¢rop of these strata
forms a prominent eastward-facing escarpment that extends
to the west of Asher and beyond the limits of the quad-
rangle about one mile northwest of that town.

The upward diminishing arkosic material common to
Pontotoc strata, disappears near the base of these sand-
stones, In view of this fact and since the sandstones
represent a rather definite zone their basal portion is
here considered as the top of tl.e Konawa formation and
of the Pontotoc terrane. 7he sandstones above the Konawa
formation constitute the basal part of the Asher.

The thickness of the Konawa is about 500 feet.

Other descriptions: Dott (1930) discussed the Strat-
ford-Konawa problem under the heading, "Konawa formation'™:

Morgan applied this name to a serles of red shales
and sandstones cropping out just north of the Garvin
County line, in McClain, northwest Pontotoc and southern
Fottawatomie counties, which he reparded as younger than,
and overlapping upon the Stratford formation, thoush he
could never [ind the two in contact.

Such an interpretation Las some werit, because of the
lithologic difference between the Stratford and Konawa
formations, and the similarity between the Konawa and the
overlying Znid beds. It 15 not impossible that the Kona~
wa formation represents the basal Enid of this recion,
older than the Enid group of Garvin County. The writer,
however, is inclined to look upon the lonawa formation
as mereiy a lateral phase ol the Stratford lormation,
due to depesitional factors. + «

The Pontotoc and Enid sediments were deposited unde
pecullar conditions. Conglomerates and fossils supgpest
marine or fresh water deposition for part of the Ponto-
tee kedaj and red beds suggest terrestrial deposition

. for others., The red color, prevalence of cross-bedding
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in the sanistones and the preusence ol bones suggest a
terrestrial origin for the Enid bLeds.

In the Pontotoc terrane, the wster-lain deposita
occur nearest the mountains, where conglormerates and
limestones are found in contact with the lower Paleozoic
formations., ‘hey grade northward into synehrcnous rad
beds away {rom the mountains,

The writer has suggested in another paper that the
Arbuckle uplift formed & narrow, dooply down-{olded and
faulted syncline (known in the outerops of lower Penn-
sylvanian and lower Paleozoic formations, as the Mill
Creek syncline), with relative uplifts north and south
of this trough. That this was ‘cip is indicated by the
fact that Pennsylvanian forma® .2 Lave been brought in
contact with the Arbuckle lir.ccvone and it is conceiv-
able that it was invaded by a sihallow arm of the Ponto-
toc sea or contained fresh or brackish water lakes which
received part of the Vanoss and Stratford deposits.

In a recent publication tle writer referred to [ind-
ing of some undetermined gastropods in the llart lime-
stone in sec, J1, Te 3 lls, Lo 4 Es These forms were
shown to D. K. Creger, who suggested that they might be
fregh water forme. Later Raymond E. Moore expressed &
sinilar opinion.

In Vanoss time, the streams were tapping the newly
exposed Tishomingo granite. During this time and to a
greater extent in Stratford time, large quantities of
caleium carbonate were heing dissolved {rom exposures
of Arbuckle, Simpson, Viola and 'unton limestone, car-
ried by streams and precipitated with muds and sands
alter the manner sugmrestad by Clarke,

Of such probable origin were the lime nodulaes in the
shales, the cementing material in the arkosic sandstones
and the Hart and other limestones, though the presence
of fosgils in the lart limestone indicntoﬂ that it was
formed in part, under normal conditions of limestone
deposition. Aizne may a4lso have precipitated the cal-
cium carbonate to form limestones. « « « BHirk found
algae in some of the Pontotoc limestone,

The above interpretation would account for the pre-
sence of the water-lain deposits of Vanoss and Stratford
age so close to the mountains, and the localization of
the limestones in a belt not far distant from the out-
crops of lower Paleosolc limestones, and the change,
avway {roam the mountains in so shert a diatapce, to con-
temporaneous continental deposits like the Konawa forma-
tion in northern Pontotoc and southsrn Pottawatomie
counties.

That at least a minor unconformity occurs between
the Stratford formation and the base of the Kaid group
is shown by the writerts interpretation of areal geclogy

oY
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on the south side of Wildhorse Creek, where uuccsssivel{
youn§er units of the Enid group rest upon Stratford shales,
eonglomerates, and limestones,

Green (1936) further discussed the probable facies
changes involved:

The exposure of Stratford shale at Wanette makes a
radical change in the interpretation of the Pontotoc and
moves the contact £ miles west of that established at
Asher, It causes the Asher sandstone to be included in
the Pontotoc terrane and makes the l.onawa and Asher fore-
mations gradational equivalents of the Stratford shale.
Close examinations of the Asher zandstone along the high-
way between Asher and Wanette and of the sediments mapped
as Konawa by llorgan south of the Canadian river and
northiwest [{rom Chism have shown that the sections are
!dentical in characteristics, This gradation from dark
calcareous shales to red sandstones in a direction away
from the Artuckle Mountains is quite in accord with the
northward gradations of the Delle City, Deliay, and 3as-
akwa limestones which occur lower in the section., The
evidence is rather conclusive that the sandstones of
Pontotoc age in Seminole, Pottawatomie, and Lineceln
counties were derived froc a source other than the Ar-
buckle Mountsins. PFoth toward the north and toward the
south these sandstones grade into calcarcous shales.

Morgan (1924) deseribed the llart limestone membar

* as follows:

At the base of the Stratford formation is a series
of limestone whicl constitute the Hart limestone member.
Above this member is an undetermined thickness largsly
composed of dark colored shzlasS. « « .

The fiart limestone member is typically developed
near the village of that name in the weatern part of T,
3 N., B, 4 E, This mesber is composed of alternating
limestones, shalss, and sandstones. In the viecinity of
Hart the limesteone beds are very prosminent, but toward
the north and south some of them thin out whila others

de into shale. « » « Northeast of Stratford the Hart
imestone is covered by a large area of Cuertic sand.

Distribution: The Xonawa lormation was located on

Morgan's map, near Konawa, and from there traced northward
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across Jeminols County. 4s far north as Little River, the
outerop extends eastward into the county about one mile,

North of Little River, the bottom contact ia dubicus, and

the upper contact completely unknownj never-the-less, an area
of prebable Konawa equivalentsa, two to five miles wide within
the county, hias been mapped as far north as North Canadian
River,

Heconngisaance work in Pottawstomie County, to the
west, has permitted sxtension of the upper coutact as far
north as Little River (T, 9 N.); here faulting, a wide allu-
vial blanket, and changes in the lithology of the eritical
beds made additional work unprofitable within the time avail-
able, The regional strike as determined up to that point,
if extended northward, would ensure that no beds younger
than a fonawa formatlion of conastant thickness might crop out
in Seminole County., This atrike, Tor both the lower and
upper contacts, is sbout N, 10° E., the =most northerly strike
encountered in the area.

lic effort was mede to check the wastward relocation
of the upper contact, as suggested by GCreen (above).

The lower contact ssems to swing carkedly eastward,
north of Little fiver, in Seainole County. HAather than hav-
ing a structural or stratigraphic significance, this apparent
shift in the strike direction is thought to be due %o a com-
bination of geomorphic circumstsnces, including the fact that
the northwestern part of the county svands topographically
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high, e

Character and thickness: The Kenaws formation in
the scuthwestern part of Semincle County and the southeast-
ern part of Pottawatomie County is composad of ghales, sand-
stones and conglomerates. The shales are thick and varied
in color, with reds predominating. The sandstenes are com-
monly soft and buff in color. The coarser clastics ineclude
buff chert conglomerates, dark chert conglomerates, and mul-
ticolored chert conglomerates. Parts of the sandstone ledges
are arkoaic, although the feldspar 1s neither so coarse nor
80 plerntiful as in the underlying Vanoss formation.

The "Prague" (Orayhorse) limestone occurs in the
northern part of the county, about 150 feet above what is
here considered the base of the Konawa.

The basal Konaws is a sandstone with occasionsl pene~
contemporanecus contortion, cross-bedding, and chert pebble
or mica flake lenses; it is at places limy; and is generally
buff to lizght dirty brown or reddish purpla, The basal con-
tact 1s commonly undulatory.

The Konawa s 200 to 900 feet thick in scuthern
Seminole and Pottawatomie counties, The formation apparently
thickens down-dip; surface measurements indicate a dip at
the base of about 90 feet peor mile, at the top of gbout 60
6! 70 feet per mile, The thickness figure obtained in the
field was based on an ascumed uniform dip ol about 90 feet
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per mile, and ia therefore probably somewhat high.

 —

Two distinctively-colored chert assemblages are
found within the Konawa?: the Dripping Springs dark chert
conglomerates, and the Jarvie Church multicolored chert con-
glomerates. The Dripping Springs beds ara well exposed near
the school of that name, in Pottawatomie County, northwest
of Maude (sec. 29, T. 8 M., Re 5 E.)s Here the blue, green,
red and gray pebbles outnumber the white or buff pebblas
five, or more, to one (based on actual counts). The cobbles
and pebbles become smaller both to the north and to the
south, but are found along the outcrop for a distance of
nearly 20 miles, from south of Salt Oreek to north of State
Highway 9, between Earlshoro and Tecumseh. The dark pebbles
are found in the upper three fourths of the Konawa formation
(as defined by Morgan), and extend even into the lower part
of the Asher formation (along State Highway 9). The occur-
rence and lateral extent of the dark pebbles in the Ronawa
arg siailar to those features of the pale pebbles in the Va-
moosa formation., In each case, the coarsest cobbles are
found some tens of miles north of the southernmost exposure

ef the formation,
The Jarvias Church member is a single bed typically

developed near the church of that name in see. 23, T, 10 X,,
Re § B. Here it is about 10 feet thick, Cross-bedading and
torrent-bedding are common; locally sandstones and'conzloner~
ates oceur in slternate beds. Subangular to subrounded buff

,d‘!::::::::;;;lll
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chorl pebbles up to 1} inches are found. Oreen, red, gray
and a few banded cherts are present in lesser amounts, Rare
are pebbles, about three-quarters of an inch in diameter, of
pink orthoclase micropegmatite centaining small quarts erys-
tals, The uppermost horigon within the member is a clay
pebble conglomerate which erades upward inte 2 thin eross-
bedded sandstone, thin limy sandstone, or marl-like shale.
Occasional cobbles of bruwn sandstone, three to four inches
in diameter, are found. This thin nember is sbout 250 feet
above the bass of the Konawa, and perhaps 100 feet above the
horigon of the "Prague."

The latter, in Seminole County, iz two to four inches
thick, and is composed of soft lenses of white limeatone in
a red shale underlying a soft bhuff te brown sandstons. Crin-
oid colurmals and fragments of other [lossils are common,

The outcrop is not continuous, however, and therefore diffi-

cult to follow southward.
In the upper Konawa, in southern Pottawatomie County,

there is & return to the pale cherts so common in older for-
mations, These continue upward in the section %o a point a
few miles west of Tecumseh, whore they are last seen,

Lithologies found here and thare in the Konawa Lo-
clude mica-flake sandstones, clay-ball conglomeratos, silt-
stonas and sandstonos hardened by secondary caleite, red-and-
white chert puddingstones, gnd lenses of purple hematitic
Sandstone,

. ﬁ___dw\\
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From the above, it might be coneluded that the strati-
graphy of the Vanoss-Konawz interval is not now in a2 satis-
factory state. Such is indeed the case. ilor-an (1924) des-
cribed and mapped three formations 1n what lhe termed the
"Pontotoc terrane®: +the Vanoss, of late Pennsylvanian age,
and the Stratford and fonawa of early Permian ace. (Green,
1936, added the Asher.) The systemic boundary was defined
as being at the base of the .art lincstone, itself the lowsst
member of the Stratford formation. The Vanoss has already
~ been treated in this chapter, The Stratford was defined Ly
Morzan as several hundred feet of dark shales, witl!: no known
upper limit in the Stonewall quadrangle, but confined to an
area south of the Canadian Fiver, The fonawa is deseribed
as @ "red bed" interval, largely north of the river, but
appearing in several locations on the south side, The con-
tact between the two formations, on lorzan's map, 18 rather
erratic,

Dott (1930) notad that, above the Vanoss formation,
the Stratford and Konawa occupy abiout the same position.
llorgan had explained this in terms of overlap, setting the
Konawa higher in the column, and invoking truncation north-
ward to account for the disappearance of the Stratford,

Such an explanation seems inharmenious with the overall
structural and stratigraphic pattern in the area. Dotg,
therefore, felt inclined toward the idca that the Stratford

aﬂyaibnxwﬁxare Sacies of the same {ormation, Green (1936)

\|
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later adopted a similar position, but included the Asher as
equivalent to part of the Stratford formation.

This writer, in the company of Malcolm Oakes, started
northward from the lart townsite with the purpose of extend-
iny the base of the Permian, if possible, into Seminole
County. For this particular bit of reconnaissance, an effort
was made to stay on the same Jtratigraphic horizon, regard=-
less of the lithologic variations. The Vart was, at first,
typical. lNorthward, however, it graded by easy stages into
& sandstone, and the horizon of the lart dropped steadily
below the line drawn by lMorgan. Such = behavior was not
surprising; many Seminole County limestones prade into sand-
stone northward, 7The art horizon passes between one and
two miles west of the town of Vanoss (sec. 3, Te 3 Ve, Re &4
E.), and trends northward through the middle of T. 4 ., Re
4t B« In sec. 10 of that township, tLhe trace swings north-
eastward, and then passes under high terrace deposits in
secs 1, The terrace is approximately four miles wide, and
sufficiently thick to prevent pliysiczraphic development of
any resistant ledges. In order to jump this gap, the writer
projected an averase-strike line northward across the terrace.
This line emerpged on bedrock in Sec. 19, Ts 5 Ne, Re 5 Es,
approximately at the bottom of a well-developed sandstone
ledge correlated with the base of the Konawa formation in
the type locality of the latter. Stratigraphic work of this

nasare is, of eotrse, hazardous, but seemed the best expedi-
& — =
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ent, Oakes concurred fully in the correlation, and showed
to the writer an unpublished map by Robert Dott, on which
the same general contact had been sketched. |

Dott's facies hypothesis is, then, at least tenta~-
tively supported, and the Stratford is removed from formation
rank, If the Konawa-Vanoss contact sketched, during this
work, across northern Seminole County is accepted, the fol-
lowing facies are found in the Konawa formation:

l. In the south, the thick, dark shales of the
Stratford facies, with the lagoonal Hart limestone at the
base.

| 2. Between Canadian River and Little River, a well~-
bedded sequence of alternate shales and coarse clastics, cut
by conglomerate~filled channels or lenses. Secme of these
conglomerates are dark.

3. Between Little River and llorth Canadian River, a
continuation of the above faclies, and a gradation to poorly
consélidated shales with occasional siltstones, sandstones
and soft limestones.

4. Beyond North Canadlan River, alternating shales
and limestones.,

These four facles may represent, in the same order
as given above, the following environments:

l. Lagoon or tidal flat.

2, Barrier island and beach; channels,

Shallow near shore,
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4e Open shelf-sea.

Similar facies changes seem to hold for older forma-
tions already discussed.

This interpretation, reached from field observations
prior to consultation of any of the literature cited here,
is in many respects in agreement with tle observations of
Dott (1930) and Green (1936). This writer does not, however,
follow Green in his ideas concerning the source of the sedi-
ment; instead, a contrary view is held (see page 169), tased
on the concept that, along a more-or-less lagoonal shore,
the coarsest clastics will not normally accumulate in the

lagoons.

Stratigraphic relations: The Konawa rests with only |
local unconformity on the underlying Vanoss (uppermost Penn~-
sylvanian) formation. In northern Seminole County this con-
tact is known imperfectly, and beyond lorth Canadian River
not at all. South of the county, this contact is found at
the base of the ‘art limestone, a horizon which extends
along the north flank of and around the west end of the Ar- .
buckle lMountains, disappearing, as far as this writer knows,
in Te 2 Ss, R« 2 W. Sinece the Hart, and immediately adjacent
beds both above and below, parallel the northern and western
flanks of the mountains, it is thought that Arbuckle orogeny
was complete before !art deposition.

~w-dheveontact at the top of the formation (Asher-Kona-

S,y
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wa; following llorgan) appears to be marked by local un=
conformity. Conditions of this type seem to have continued
in central Oklahoma well into Permian time, but the reasons
for sea~level fluctuations must be sought in areas other

than the Arbuckle lountains,

Paleontology: o fossils were found in the Konawa
other than in the "Prague™ member and other limestone lenses,
The "Prague" ylelded identifiable species at two sites, At
Station 3081, the following collection was made:

Bryozoa

Rhombopora lepidodendroides lleek
Crinoidea

Fragments

At Station 3098, the following species were collected:

Bryozoa
lepidodendroides leek
Brachiopoda
Marginifera cf. muricatina Dunbar & Condra
Pelecypoda
Allorisma terminale 'all

Age and correlation: On the basis of incomplete work
in Pottawatomie County, the Konawa is thought to correlate,
northward, with the Sand Creek formation, the Elmdale shales
(including the Cushing limestone), the lleva limestone, and
the Eskridge shales.

Beds of Konawa age extend around the western end of

the Arbuckle lMountains and into Carter County where they have
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not been mapped separately.

The FKonawa is lowermcst Permian in age.

Quaternary Svstem

Pleistocene and Hecent deposits in the Seminole
County area inelude modern floodplain and old:'r terrace mater-
ials. These are unconsolidzted clays, silts, sands and grav-
elss The floodplains are now being alluviated, as is shown
by construction of a fan on the Salt Creek valley flat, in
sece 13, Ts 7 ll., Ra 5 E. (see F'ig. 0). This is not entirely
a short-term flood-time deposit, but the result of a general
program of appgradation throughout much of the Canadian River
system (Evans, 1951; Fisk, 1947).

Other workers in the arsa profess to be able to iden=
tify certain terrace levels on a litholoric basis, Taff
(1901), Morgan (1924), Fendricks (1937) ani Weaver (1952)
have so outlined the Certy sand, 7Tafl named the formation
for the town of Oerty in the south-central part of !lughes
County. le desecribed it as follows:

Generally the sand becomes coarse downward, ending in
gravel at the base, In many places the finer sediments
have been washed away, leaving beds of coarse gravel and
thin mantles of pebbles. In places the deposit is of
even texture; in other places it grades gradually from
fine to coarse materials; and in still other places, es=-
pecially noted inm well sections, there are alternate
strata of bluish, red and yellow clay, silt and sand,
usually ending at the base in quicksand or gravel.

The sand is composed of fine white quartz which is
usually more or less mixed with yellow silt, The pebbles
of the gravel are well rounded and smooth, varying in

size from that of a hen's egg to 2 sand grain, They are
composed of quartz, quartzlte, jasper and chert, ana vary
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in color from white, yellow, red, and black. Very little
material from the country rocks such as limestone, shale,
and sandstone was found mixed with the gravel.

This writer worked with Weaver in an area in llughes

County which included deposits he had identified as Gerty.
They fit Taff's description very well. Iendricks! work on
the Gerty, especially in Hughes, Coal, and PittsburgAcounties,
is convineing. llever-the~less, the same lithologic descrip-
tion also fits terrace material both lower and higher than
the level of the Gerty. In fact, this writer would expect

to find identical gravels at the bottom of the alluvial fill
in most major stream valleys in Oklahoma. Evans {1952) has
indicated that such is indeed the case (see also Chapter VII).
The validity of the Gerty, as anything more than a terrace-
level in Seminole County, is therefore questioned,

Farther to the southeast, geomorphic evidence lends
considerable support to the Gerty concept; this is, indeed,
its strongest point.

Weaver (1952), describing the stratigraphy of llughes
Counﬁy, wrote$

The Gerty averares 35 feet thic! across llughes County.

Typically, it reaches a maximum of about 40 feet in the
central parts of its outcrop and thins rapidly toward
its edges. The top of this deposit slopes eastward at

about 7 feet per mile scross the county though this i
but an estimate.

This, also, could be said of many, if not all, of
the well-developed terraces in the area. The modern valley-
£i111 is about 35 to 50 feet thick.

(For a discussion of terrace levels in the area, sece

Chapter III.)



CHAPTER V
SUBSURFACE STRATIGRAPHY

Introduction

Subsurface data for the Seminole County area were
obtained largely from electric well legs. For this purpose
several hundreds of lozs were examined. Over 400 logs were
ecorrelated in some detail, and of these 62 are included in

two subsurface stratigraphic sections which accompany this

report.

The subsurface work was undertaken in order to de=~
termine:

1. Thicknesses.

2., Dips.

3. legional stratigraphic relationships.

4, Regional variations in thickness.

5. Correlations betwoen surface and subsurface
units,.

6. Faeies changes in the down-dip direetion.

Several tentative lines of logs were laid out. Two
of these were selected for final draftingj the others per-
mitted constant checks on the accuracy of correlation, inas-
much as the several lines erossed in many places, Of the

208
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two lines finally adopted, one--consisting of 26 wells-~
starts from the surface in the southeastern part of the
couﬁty, runs westward (downdip) into the subsurface to a
peint in the southwestern part of the county, turns northe
ward and continues approximately along the west county line
into southeastern Lincoln County, turning again and running
eastward until it ties in with (1) the surface again, and
(2) an electric log section prepared by Ries (1951).

The other--of 36 wells--starts at the surface east
of Wewoka, where it can also be tied in with an electric log
section prepared by Weaver (1952), extends westward across
the county to a point where it crosses the first section, and
continues from thence westward into Re 4 W,

Four other electric loz sections were assembled and
drafted, but not included in this report. One extends north
and south through Pottawatomie County; a second runs east
and west through southern Seminole and Pottawatomie countiles}
and the third and fourth cross Seminocle County in northeast-
southwest and northwest-southeast direections. In addition,
other electric log cross sections, both short and long, were
laid out to facilitate checking of subsurface correlations.

With so many electric logs available for study, poor
logs could be rejected, in many cases, without seriously ime
pairing the continuity of section. Over the routes chosen,
logs were available every quarter or half mile, lever-the-

1ess, some correlations were necessary across zaps of two or
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more miles. In and close to Seminole County, multiple lines
of section tenied to overcome this difficulty. The western
one~third of section B~D', however, was constructed without
benefit of adjacent sections, and is therefore not thought
to be as reliable as the other parts of the subsurface work.
Correlations between the surface and the subsurface were
possible in nearly all parts of the county. Since surface
work was not extended to include any strata below the upper
Wewoka, subsurface correlations of lower beds were started,
largely, from the electric loz sections of Ries‘and Weaver,
mentioned above,

The strata correlated on the elsetric logs lie be-
tween the Senora limestones and the base of the Permian.
Where this sequence of beds lay at or close to the surface,
generalized toposraphic profiles were constructed and trans-
ferred to the electric loz sections, The cuestas which show
on the former made surface-subsurface correlations relatively
easy.

The results of the subsurface investigation are sum-

marized below.

Ihicknesses

In no case did the subsurface work yleld thicknesses
which differed greatly from figures obtained {rom surface
measurements, Where apparent discrepancies exist, they are

accounted for by demonstrable changes in thickness. The

/ -y ,.....’. D
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tabulated values are shown in Table IX,

Dips

Throughout most of the county, dips near the surface
average close to one degree (about 90 feet per miie). Varia-
tions from that figure, except for local anomalies associated
with certain structures, are both slight and systematic. All
of the beds studied now have northwestward dips, with values
déereasing in the lower part of the section.

Regional Stratigraphic Relgtions

The only unconformities shown on the two sections
are those at the bases of the Ada and Vamoosa formationms,
respectively., Both of thesc are well established by surface
mapping. . In each instance, the surface evidence is quite
convineing, the subsurface evidence less so.

Other, lesser, surface unconformities were not ex-
tended into the subsurface.

The zigzag route taken by the southern leg of section
A-A' reveals the influence of the !'unton Arch on niddle-to-
late Pennsylvanian sedimentation, Deviations southward (to=-
ward the mountains) result in thinning; northward (away from
the mountains), in thickening, {See Plate III.)

The active or affective part of the arch was shift-
ing eastward duriﬁg that time. During the deposition of the
upper Des lMoines formations, the highest part of the areh

was located farther westj throughout llissouri and during
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TABLE IX

THICKNESSES OF CERTAI! PENNSYLVANIAN AND PERMIAN FORMATIONS
I' THE SEMINOLE COUNTY, OKLANOMA, AREA

Sur: Subsurface Surface 5

Formation (South)(iorth) (South)(Central)(North) Norgan Ries Weaver ‘
Konawa 800~-900 500
Vanoss 550 7 140 350 ) 200 7
Ada 150-250 190-220 150-200 100 )
Vamoosa 150 550 230-420 420~550 570 230 680
Hilltop 0-200 0-200 100=420 260-450 30 355=470 140

Uelle uitr 0= 30 20- 30 0= 25 30

lellie | 300=400 320-440 270-520 500 ; 500 450-500 340
Coffeyville 150-200 200-220 190-260 220-250 230-280 300
Seninole 1708 200-220 220-2:5 270-300 150 250-350 270-310 »
lloldenville 250 130-250 135-170 150-170 100-235 150-210b 185-200¢ e
Wewoka 600-700 400~520 440-C70 680 400 550=-750 600-700

8Thickening or thinning of the Seminole and Coffeyville from the surface
into the subsurface is complicated by the fact that the surface and subsurface in-
tervals do not contain the same beds. On the surface, the contact is at the base of
the De'lay member, a limestone commonly only a few inches thick. Since this member
does not appear distinctly on electric logs, a substitute contact must be chosen,
gho shifting of the contact may result in the addition or subtraction of as much as
0 feet,

P10 the subsurface, 200-2(0,

€In the subsurface, 250.

All thicknesses are given in feet.
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much of Virgil time, it was east of the present position,

Regional Variations

Isopach sketech maps, compiled from data collected
during the course of the investigation, reveal the following:

1., The upper Des Moiﬁes series (Calvin-Wetumka-Wewo~
ka-loldenville) thickens to both the east and west from a
point in eastern Cleveland County. Thickening to the wesat
was not studied in detail. Thickening to the east averages
17 feet per mile; that is, the interval increases from about
500 feet in castern Cleveland County, to about 1,400 feet in
Yughes County, 55 miles away. This increase becomes progres-
sively more répid to the east, varying between five and 25
feet per mile., In Seminole and lurhes counties, isopach
lines are rather clearly concave eastward.

2. The Missourl seri-- thickens, from a minimum of
about 700 feet in the southern part of Seminole County, north-
westward to agbout 1,200 feet in 25 miles, The change aver-
ages about 20 feet per mile, but there are several sharp ex-
ceptions, especially in west central Seminole County. Across
central Pottawatomie County, the thickness varies less than
100 feet, From here thickness increases again, steeply to
the west, much less steeply to the north. In Cleveland
County, westward thickening averages about 25 feet per mile,

3, The lower Virgil series (Vamoosa formation)

thickens northwestward from gzero to about 700 feet in 4O

A e e
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miles (about 17 fest per mile). Thickening continues west-
ward to more than 1,000 feet, but the direction of maximum

thickening is not clearly indicatcd. (See Plate X.)

c on

any subsurface names in current usage have been inw
cluded on the electric los cross-sections., With a few ex~
ceptions, these have been set off by quotation marks. The
use of quotation w: ks indicates neither approval nor dis-
approval as far as correlation goes. It will be observed
that current usage varies r:other widely, and, of course, all
ol these correlations cannot be right.

The folleowing points were noted during the compila-
tion of the sections:

1. The subsurface "Checkerboard" (as distinet [lron
the surface Checkerboard) iz actually the equivglent of the
middle Seminole sandstone. This corrslation was previously
made by Ries (1951), and has been verified in the course of
this study. Where "First" and "Second™ " Checkerboards™ are
identified, the former (higher) is commonly the equivalent
of the middle or lower member of the Coffeyville formation,
and the latter (lower) is the correlative of the middle Semi-
nole sandstone.

2. The subsurface "Hogshooter®™ varies in the sec-
tion by as much as 600 feet, Tt is often called at the cor=-

reet position of the surface liogshooter (i,e., between the
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lelllie Ply and Coffeyville formations), It has also been
called as high 28 the Helle City fornmation, and as low as
the "First Checlkerboard.,” The correct location is 300 to
400 feet Lcolow the Belle City, and 300 to 400 feet above the
"Checkerboard,"

3. The various subsurface limestones identified as
"Pawhuska" occur, chiefly, in the upper part of the Ada for-
mation, or the lower part of the Vanoss formation, Since
these two formations are often not separable, the precise
locatior is not too important. The surface Pawhuska, how-
ever, is truncsted by the Ada and hence 200 to 600 feet be-
low the subsurface "Pawhuska."

he Subsurface names such as "Oread," "Dewey," and
"Avant" are applied to various horizons which, for any one
name, may be as much as 1,000 feet apart.

£+ OSome of the best horizons, for correlation pur-
poses, are the "llenryetta coal® (Uppér Senora limestone),
"Checkerbcard,"” Belle City, and various shales in the Senora,

Coffeyville, llellle 21y and /iilltop formations.

Fagies Changes

One of the two nmost obvious down-dip changes is the
transition from coarse clastics--many of which, at the sur-
face, are conglomeratic--to shales. 1he Calvin-Wetunka-We-
woka-loldenville sequence, for example, bscomes so shaly

down dip that correlations are extremely Jifficult if not
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impossible, The Vamoosa has been reported, on the basis of
sample logging (Patterson, 1932), to grade downdip to a red
shale, but the electric log data do not bear out such a
change.

The other obvious downdip facies change involves the
appearance and disappearance ol relatively thick sequences
of thin limestone beds. Such a sequence occurs, although
poorly developed, on the surface 1h the upper lellie Bly
formation in the southern part of Seminole County. In the
subsurface, these sequences have lateral extents up to 20 or
30 miles, and vary in thickness up to 500 or more feet. Ex-
amples may be found in the lower Coffeyville ("lHogshooter®;
"Pirst Checkerboard®); in the lellie Bly ("Upper logshooter®;
"Belle City®™; "Dewey”); in the Hilltop and Vamoosa ("Avant®;
"Oread"; "Belle City®™). (See Plate IV, section B-3t,)

Morthwnrd, the Wewoka-'loldenville-Seninole sequence
grades to a thick, almost uniform shale., Other northward
facies changes are essentially those discussed in the chap~

ter on surface stratigraphv.




CHAPTER VI
STRUCTURE

Introduction

The structure of Seminole County strata is decep-
tively simple; At first glance the sequence seems to consist
of gently westward dipping beds which have suffered little
or no deformation other than the tilting which elevated them
to their present position. Closer examination, however, re-
veals that a rather complex structural history may be read
from these low dip beds. The structures of the county fall
into four general groups:

l. Linears.

2. Surface ahd subsurface structures, including
faults and warps.

3. Unconformities and truncations.

L. Penecontemporaneous contortion,

Group lo. 4, formed prior to lithification, is dis-
cussed on page 94, The three other groups are treated in

this chapter.

Linears

Most of the features deseribed as linears are not
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observed in the course of casual {ield work. Detailed plane
table mapping would Bring out some--but not alle=-of them,
They show up clearly, though, on the air photographs. These
are, in part, faults with measurable movement. The precise
line between faults and other linears is hard to draw, es=-
pecially in Seminole County, where many of the faults have
movemeht of the order of one to ten feet and therefore have
not been measured.

Wilson (1948) has used the term "linear" to include
faults, fractures, foliation and beddinz. Some of the line
ears of Seminole County have proven to be faults with measur-
able displacement at the surfaces. Others have given no sur-
face indications, but develop in the subsurface into definite
structure. Still others are largely without either surface
or subsurface evidence of displacement. These may be joints,
as !‘elton (1951) has suggested.

llo effort has been made to map &ll of the linears

within the county. 1he more pronounced have been drawn on
the field map, especially those which showed offset or defi-
nite control over the drainage.

The bedding in Seminole County is so distinet, in
most places where it shows at all, that the term linear has
been used with this meaning excludedj in other words, the
usage in this report is strictly tectonic. Linears have been

observed where drainace lines (not drainage channels) cross,

or where several drainaze lines are definitely parallel.



—

et

219

In the Cromwell oil field area, in the northeastern
corner of the county, subsurface data were uscdi? to determine
the behavior of linears at depth., The Cromwell sand, a local
producing horizon at 2,500 to 3,000 feet below sea level,
was the control. Displacements rangins up to about 200 feet
were indicated. On the surface, movement was ne:ligible,
and these linears could not be evaluated as to the degree of
movement in the subsurface (see Fig. 25).

Many of the linears are followed by stream courses,
and therefore obscured by alluvium. The very characteristic
which wmaelkes them easy to recosnize on the pliotosraphs~-the
straizht and parallel stream channels--also makes them prac-
tically impossible to study in the field, The alluviated
condition of most Seminole founty streams means that valley-
floor exposures ars raree.

It would be futile to guess how many linears ocecur
in the area. Uhrourhout the course of the field work, the
author has found that each re-examination of photegraphs
previously studied has brousht out additional linears. At
least one set of linears=--ineludins a fault--was located on
the hasis of subsurface work., The fault, with a surface dis-
placement of about 130 feet, lies along the valley of Little

River, crossing sec. 30, T, 6 li,, Re & E, The wide alluvial

9Douglas Cummings, at that time a senior_iu the school
of geology at the University of Oklahoma, carried out this
subsurface project under the author's supervision.
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valley and the large areas of upland terrace deposits pre=-
vented an accurate location of the fault zone. It is likely
that additicnal subsurface work would reveal other zones of
linears within the county.

For many years Seminole County has been known for its
belts of en echelon faults (Nevin, 1949; Willis, 1934).
These belts parallel the strike, more or less, although the
individual laults are mapped as lying chiefly northwest-
southeast, llany of the features whiclh have been mapped as
faults, in the course of earlier work, probably have insig-
nificant displacement and therelore should more properly be
called linears.

It has been observed that these belts seem to coin-
cide with the outcrop areas of the most resistant Leds in
the county., 7This observation is perhaps more apparent than
real, It is true that the Vamocosa, which caps the highest
cuesta scarp in the county, 1s crossed by [laults or other
linears; on the other hand, a relatively large proportion
of the linears appears in the shale belts ol the Coffeyville
and Nellie Bly formations.

A more likely possibility 4is that the location of

the linears is determined in the subsurface.

Faults
Many of the linears within the county are undoubtedly

fractures or joints. Some of those which are faults have in-

PP D e, TN » \.\\
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Fig. 25, Helationships between
air photograph and subsurface structural
data, in the Cromwell oil field area (T.
10 N., Re 8 B} T i3 \'la, R. 8 Eo). The
solid lines were drawn by Cummings (see
page 219) on the basis of subsurface work;
the dashed lines were drawn by the author,
from air photograph data.
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significant or aiﬁost inperceptible movement., lany which do
not appear as laults may actually be such. In any case,
measurable movement or offsetting is not a common character=
istic of the linears.,

No effort was made to determine the movement, if any,
along many of the linears. On the more obvious ones, direc-
tion of movement was indicated. In some cases this suggested
& "scissors®™ type of mechanism: up at one end along one side
of the fault plane, and down at the other end along the same
side, These are, on a small scale, rotational faults,

S0 far as was measured, none of the surface faults
exhibits any great amount of movement. |leasurements were
obtained up to a maximum of about 130 feet. All values
higher than this were derived from subsurface information.

In a few instances local dips were obtained adjacent to
faults. These ranged up to a maximum of 11 degrees, in sec,
11, T« 11 N., R. 8 E.

Levorssn (1930) reported that structural erratics in
Seminole County in some instances reveal subsurface displace-
ment of as much as 600 [ret, with the average being between
100 and 300 feet, These were reported frou the Searight,
Seminole, Dowlegs, Little River and Earlsboro fields. The
erratics represent downward movement, perhaps ;rabens; photo-
graphie analysis tends to support the graben hypothesis.
Where the grabens are arbitrarily eliminated, simple domed

structures are left. That is, the grabens seem to be ten-
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sional zravity features across what woull otherwise be srdi-
nary structural Lighs. Yot all of the block movenments arce
of the -raben type, if plioctozraph evidence is dependable; a
few scem to be horsts.

The maximum figure of 600 feet, obtained by Levore
sen, Has been confirmed, tentatively through construction of
an electric loz cross=-section across contral Seminole County.l0

Vovenent of this order does not show on the surface,
however. In the Seminolec "ity field it is usnally a matter
of a few tens of fest,

When this author first saw Levorsen's structure map
(Levorsen, 1930) of the Seminole City ficld, he hai already
completed his own ficld work in Seminole County. A compari-
son of Levorsen's map with fileld dJata resulted in Fipg. 26,
The author's Taults and linears (shown by dashed lines) were
obtained chicfly “rom air photographs, and adjusted as a
result ol field work.

Jeveral other arszas, highly faulted, are shown on
the areal map (Plate I), but were not studied in the sub-

surface.,

Other local Strugtures

Faults and other linears commonly indicate subsurface

structure in Seminole County. Other structures have been

1%rg, Paula rallams Highfill, at that time a geology
senior at Oklahoma Baptist University, made this subsurface
study under the author's supervision.



Fig. 26, Surface faults in part of
the Seminole City fileld, in T. 9 M., E. & E.
The solid lines indicate face faults drawn
by Levorsen (sece page 223); the dotted lines,
surface faults drawn by the author from air
photograph data.
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picked up on the basis of minor changes in the degree or
direction of dip. Since the regional dip is approximately
one degree (i.e., about 90 feet per mile), local aberrations
in the strike or dip may not be obvious to the field geolo~
gist who is working with Brunton compass, hand level, alti-
meter, or some other reconnaissance instrument., Plane table
and alidade would suffice for the delineation of structures
of this type, but plane table mapping was not undertaken for
this study. In a few cases, however, photographic evidence
was sufficiently clear to permit the location of gentle
structures. These are more or less symmetrical domes. In
some instances they are reflected in outcrop patterns which
curve across two or three or more sections; in others, by
local deflection of otherwise regular stream channels,

Two such structures may be seen on the areal map:
one is located ir 7, 9 lls, R. 7 E.; the other, the controllin;
factor in an anchored stream meandér, is located in T, § U.,
Re 5 E. and Ts 5 e, Re 6 Eo

Oriegin of lLinears

Melton (1951) has suggested=--as have many otherse-
strike slip in the bascment complex Lo accounﬁ ior the en
echelon arrangement of the linears in east central Oklahoma,
This is adequate to explain the pattern, bup dges not seew
to account for the combination of tensional and gravity fes-

tures (i.e., grabens) across many of the domes of the area,

Sherrill (1929) postulsted torsion ceused by depres-
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sion of the northeast and southwest corners of the area.

The resulting tension, realized in a northeast-southwest dir-
ection, would be localized along anticlinal flexures which
trend north and south and therefore determine the fault zones.
This concept can be demonstrated by putting a piece of moist
tissue paper on an ordinary diamond-shaped soft-rubber er&ser,
and subjecting it to the torsion deseribed above. One or
both of two features will result, depending on the wet
strength of the tissue paper; (1) en echelon tension faults,
of the Oklahoma type, properly oriented, or {(2) northeast-
southwest trendinz parallel folds. If a north-south set of
lenses or flexures already existed, the first set of results
would be indicated.

Sherill's concept may ﬁe connected with the Permian
sinking of the Anadarko basin (since only one corner of the
eraser needs to be depressed to achieve the saue result).

If this explanation is correct, the en echelon faults are
Permian in'age. Sherrillt's mechanism has the merit of ex-
plaining the dome-top grabens.

B4llings (1947) discusses en echelon faulting, spe-
cifically that of eastern Oklahoma, in terms of the strain
ellipse. !'e makes the tension effective in a northeast-
southwest direetion {as did Sherrill), but draws the strain
ellipse to show a couple composed of a north lorce moving
eastward and a south force moving westward, Such a couple

is thourht to be more or less incompatible with the known
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structural ouﬁiigés of Oklahoma.

Using the same strain ellipse suzgested by Dillings,
and keeping the tension axis in the same position, one might
draw a couple composed of a west force moving southward and
an east force moving northward. 7his likewise seems incom~
patible.

In gravel pits in Seminole County, where bedrock has
been exposed by recent operations, a network of closely~
spaced fractures may be observed., One such gravel pit is
located in a dark chert conglomerate in the southwest corner
of secs 22, Te 7 e, Re 5 Bsa Tere the fractures show up as
ridges of grass, the primary or most pronounced set trending
about . 35° E., and the secondary set trending almost east-
west. 4Similar fracture nets may be observed elsewhere in
the county. Melton (1930) has advanced the concept that
high-angle thrust faulting in the Ouachita mountains, in
early Permian time, may have provided a force adequate to
account for the fracture nets,

The trend of the primary fractures is paralleled by
a small but nevertheless sipnificant fraction of the faults
and other linears in the county. "These northeastesouthwest
faults usually do not show on maps of the Oklahoma en eche-
lon fault belts, but they exist In sufliclent numbers to be
more than mere accident.

In his fis1d notebooks the author has a sketch show-

ing the down=-warping of the Anadarkc basin to the west-south-

A’,al‘.lll.l.h"”.{\\
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west, ani the development of the en echelon faults localized
over subsuri{ace highs., At a later date, following compila-
tion of subsurface data on the Cromwell sand in the north-
eastern part of the county, a similar sketeh was drawn, with
some of the faulting taking place over areas of locally
thickencd sandstones or conglomerates which misht not qualify
as domes,

These 1deas are essentlally those expressed Ly Sher-
rill more than 20 years earlier, with the exceptions that no
downward movement to the northeast is envisaged, and deposi-
tional lenses as well as domes mizht be the loei for surface

faulting.,

. The earliest--and by far the most obscure=-surfz=ce
structure features in Seminole County are the truncations.
These are difficult to unravel, not because of high relief
and sharp angles, but because of extrenmely low relief and
almost imperceptible angles. Icst of them represent angles
on the order of a fraction of & degree, and involve beds
which have been mapped by previous workers as parallel,

The truncations can be dated with some precision,
because they necessarily are restricted to the interval be-
tween the two confining beds.

A correct interpretation of the truncatiocns rests on

an understanding of the map relationships between positive
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areas (i.e., mountains) on one hand, and the patterns of un-
conformity traces on the other. For the purposes of this
discussion, these relationships are two: (1) unconformities
which appfoach and in sowe fashion disappear against the edge
of a positive area were formed by a pulsation of that area;
and (2) unconformities which tend to skirt the periphery of

a positive area were formed at a time when that area was not

active,

The unconformities which may be traced across Semi-
nole County to the north skirt the Ouachita-Ozark uplifts;
these areas, then were inactive and perhaps very low during
late Pennsylvanian time (as defined by the beds described
here-=in). At some post-Pennsylvanian date, both of these
areas have been actively positive, Only the Ouachitas are
of concern here; they were probably thrust and uplifted early
in Pernian time, Such a movement, coupled with the more pro-
longed Permian sinking of the Anadarko basin, tilted the
Seminole County section, thereby exposins the unconformities
eontained in that section.

These unconformities may be traced across the county
to the south, where they merge and pass into a more general
erosional interval whieh marks the periphery of the llunton
Arch-Arbuekle lountain core, FPecause each unconformity dis-
appears, in some fashion, against the !lunton Arch complex,
it represents z pulsation of the 'unton Arch-Arbuckle Mountain

positive area,

A m——.
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These concepts can be clarified by viewing the areal
map of east central Oklahoma "down dip." In this fashion it
becomes a stratigraphic and structural cross-section extend-
ing south-and-north, with the west edre representing "up®
and the east edge "down." The unconformities now rise and
merge toward the ‘unton Arch to the south, much as they do
in the actual strata.

The two generalizations made above may be repeated
as follows:

1. Each unconformity exposed in the area represents
a pulsation in the Pennsylvanian history of the Hunton Arch=-
Arbuckle Mountain ecomplex.

2, The present attitude of the unconformities in
the area represents a post-Pennsylvanian movement in the
Ouachita Mountains, 4

Generalization o, 2 is not subject to very mueh'

- elaboration; it may be interpreted trigonometrically as about
3,650 feet of Ouachita uplift, measured near Atoka, Okla.,
in post-Pennsvlvanian time. A cursory examination of un~-
econformities south and east of the Ouachitas indicates that
perhaps only half of this movement occurred in the Permiin,
with the rest delayed until later, but the details of that
interpretation are not properly a part of this study,

If the point of uplift is taken deeper in the Oua-
chitz Mountain ares, the aﬁonnt of post-Pennsylvanian uplift

may be inereased teo a fizure above 10,000 feet,

e o
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| E?iehzgiller figure given above is based on careful

measurements of five truncating unconformities in Seminole
County. Two of these involve the Ada and the Vamoosa forma-
tions, two are entirely within the Vamoosa, and one is within
the Seminole formation. The values obtained for Ouachita
uplift at or near the edge of the thrust area ranged from
3,620 feet to 3,685 feetj the mean was 3,657. A sixth meas-
urement, involving the base of the Vamoosa and the under-
lying shales, yielded precisely 3,050 feet; this is thought
to be the base of the Virgil, and the most important uncon-
formity in the county. ’

Generalization lo. 1 may be studied in detail with-
some profit, From this standpoint, each unconformity repre-
sents a separate pulsation of the !'unton Arch-Arbuckle lioun-
tain complex. The truncations were measursd in the field,
and the fesults were extended trigonometrically to a point
selected, arbitrarily, near Ada, Okla. At that point, the
8ix measured truncations yileld the following figures (uplift
in feet):

Within Seminole formation=-300

Base of Vamocosa=~422

Within Vamoosa=~750

lligher in Vamoosa--235

Ada, over next-to-highest Vamoosa~--180

Ada, over highest Vamoosa~-560.
An average of these six figures would be pointless, since

h i .‘ S,
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they stand for different, thouzh sequential, events. lore
appropriate would be a total, in this case 2,457 feet for
only six of the truncations in Seminole County alone.

It is not implied here that each pulsation is thought
of as taeking place in precisely the same spot. What is im=-
plied is that each pulsation, regardless of where it took
place within the !lunton Arch-Arbuckle Mountain area, resulted
in an uplift approximately as caleculated above, at the point
designated.

The Ada formation is stated, above, to truncate the
uppermost Vamoosa at one angle, and the nexteto-highest
Vamoosa at another. Two different amounts of uplift are in-
dicated: 180 feet, and 560 feet. The basal Ada is an over-
lapping beach or near-shore sandstone which is not a true
time horiszon. Although there seems to be no method of de-
tprmining how much time elapsed, on the average, during each
mile of southward sea advance, that time was sufficlent to
span at least two diatinct uplifts: the first of 360 feet,
as the Ada beach approached the uppermost Vanocsa, and the
second, of 120 feet, by the time the Ada shoreline had moved
three miles farther south.

Since many of the truncations in the couaty were not
measured and studied in detail, it is likely that the Virgil
alone may represent 3,000 or more feet of /unton Arch=Ar-.
buckle !fountain uplift, and that a study of all Pennsylvanian
beds in eastern Oklahoma would yield a figure hizher than
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5,000 feet.

One corecllary of these figures is a pieture of slow,
long~term movements in the Hunton Arch-Arbuckle liountain area,
rather than one or two sharp, short pronounced orogenies. .
Another is that the close of the Pennsylvanian coincided
more or less with the termination of active uplifi in the
flunton Arch-Arbucklc liountain area, and that deposition of
coarse boulder conglomerates along the flanks reflects pri-
marily high altitudes achieved in earlier uplifts.

That the active orogeny wes distributed throuéhoqb
an appreciable time rather than sharply limited is also in=-
dicated by the occurrence of many beds of limestone conglom-
erate at various horizons within the lssouri and Virgil
series. These have been described in Chapyer Ve

Fach truncation referred to above is a structure in
which a single bed euts out completely--that is, cuts both
top and bottom contacta--of an older, underlying bed, In
the case of the truncating unconlormity at the base of the
Vamoosa (base of the Virgil), perhaps two or three or more
formations are cut out over a distance of several miles.
These are, locally, indistinguishable, and field work has
not revealed precisely how many lormations may be present
between the Vamoosa and the felle City, within the county.

lever-the-less an interval 200 feet thicl is truncated or

out out by the basal Vamoosa unconformity, within a measured
distance,
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The result is an altitude (thickness in feet) in re-
lation to a horizontal distance, or base (distance in miles).
Such a relationship may be expressed as an angle, or, more
conveniently, the sine or tangent of an angle. Accurate
usage requires the tangent or its reciprocal, but at the low
angles obtained in Seminole County, tangent and sine are in-
terchangeable, In this sense, it may be said that the trun-
cations in the area may be represented by ratios (angleé)
ranging from as little as about four feet per mile (less
than two minutes) up to something less than 92 feet per mile
(one degree).

These are very small angles, indeed, for determination
in the field by reconnaissance methods. In the case of the
smallest, the field geolozist might be confronted with twé
seemingly parallel beds, eight feet from base to base, in-
¢luding an intervaning shale, with the younger bed cutting
out both the shale and the entire older bed, all in exactly
two miles,

As far as this author knows, no previous worker in
Seminole County has recognized the truncating relationships
present, The discrepancies in the section, taken [{rou north °
to south or vice versa, have been explained variously as the
result of faulting, warping or channeling; and in perhaps a
few cases, beds have been Jumped in order that a constant
stratigraphic sequence might be maintained,

Despite the low angles involved, the truncating re=-

- s \
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lationships are reasonably clear as a result of careful in-
terpretation of the air photographs. Their existence was
made doubly sure through a practice of taking measured sec-
tions, in the field, at intervals of one mile or (as was
often the case) less., These sections, compiled as a strati-
graphic cross-section extending north and south, show the
truncations in clear detail (see Plate IX).

 Morgan (1924 ), working in the Stonewall quadrangle,
noted that the Ada formation truncated the Franeis southward
(although he falled to state thicknesses or angles of trun~
cation). Field examination of the Vamoosa reveals that it
is truncated by the Ada in precisely the same manner. It
should be noted that, in both instances, the Ada cuts out
the underlying beds one at a time, working doﬁn in the sec~
tion from north to south; that is, this is a clear case of
overstep. The beds within the Vamoosa and Francils lorma-
tions do not pinch out against older units.
The equations used to obtain magnitude of uplift, in

feet, wers:

; & d,0
:11 B -ldl = -%— (1)
hp = Tpdy = dp sin s tan § (2)

where?
h is the magnitude of uplift in feet
d is the map distance, in miles, to the arbi-

trarily chosen "center® of uplilt

| ———
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T is the angle of truncation, as described
above

® 1s the thickness, in feet, of the bed
truncated

M 1s the map width, in miles, of the bed
truncated

s 1is an angle obtained by subtracting

from 90° the followings

l. The map angle between the unconformity and
an underlying horizon (such as the top or
base of the truncated bel);

2. The map angle, if any, between the uncon-
formity and an overlyin: horizonj if thesc
are parallel, this factor may be disre-
garded,

d 1is the dip of the truncated bad
and where the subseripts identify the two uplift
areas, tre !luntcn Arch-Arbuckle Vountain complex
being first, and the Quachita area being_sacond.
Utilization of thess cquations required wap measurement of d,
¥, and 8, and field determination of 8 and &. 7The values
for d were read from the Geolopic llap of Oklahoma (1920);
the values for !l and s were read from the [ield nap prepared

in the course of this study.
The magnitude of uplift derived from equations (1)

and (2) is thought to be accurate to thousands and hundreds
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of feet; tens and units of feet are included in the results

to indicate the precise product of calculation rather than
a precise'value for uplift.

An examination of the geologic map of Oklahoma shows
clearly enough that truncating relationships exisﬁ through-
out the Pennsylvanian above the base of the Boggy formation.
Each of these truncating unconformities exhibits a character-
istic trace: the older ones are sharply curved (concave
westward), the younger ones aie essentially straight, and
those in between pass in proper order from one extreme to
the other. Since the curvature of each such unconformity
trace reflects the total movement involved in all of the
later unconformities in the same area, the oldest should
show the sharpest arc, and the youngest the least. The
straightness of the late Pennsylvanian unconformity traces
is here adduced as additional evidence that !lunton Arch up-
lifting was largely complete by the close of Pennsylvanian
time; if there had been significant orogeny in that area
during the Permian, even the latest Pennsylvanian uncon-
formities should have been warped more than they were.

The highest, youngest, and straightest unconformity
trace identified and studied in detail was that at the base
of the Ada formation, which is probably upper Virgil in Age.




(]

CHAPTER VII

ECONOMIC GEOLOGY

Structural Materials

Gould (1911) listed the structural materials avail-
able in Seminole County as limestone, sandstone, e¢onglomer-
ate and shale. /o particular change has been made in this
list in more recent years.

Several limestone quarries may be found in the county
1hydifférent places;. they are now used for local purposes
only. The largest, south ?f Sasakwa, has not been in use
for several years. Another quarry, utilizing Belle City
limestone, was in operation near the Limestone school (sec.
17, Te 7 Ne, Re 7 E.) in 1951, Gould reported that both
crushers and kilns were located in the county in 1911. The
limestones of the area are, however, too thin and commonly
of too poor a quality to pernit utilization on a large scale.

Sandstone has been used occasionally, especially in

he early days of the county's development, as a construction
stone., !ost buildings and houses erected in more recent
years have used other materials.

Conglomerates are plentiful in nearly all parts of
the county, and are widely used for gravelling roads and in

238
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concrate work; “he Vamoosa and Konawa formations have fur-
nished large quantities of road gravel. In recent construc-
tion, such as the extension of State !ighway 9 across the
county, Vamoosa outcrops were used to provide material for
about 18 inches of sub-base.

Loose sand is available in many of the river and
creek bottoms of the county, but no single large operation
has been ective in the last few years.

The shales of the area are suitable for manufacture
of tile and brick. The Wewoka Brick and Tile company plant,
northwest of Wewoka, uses dark calcareous shales of the 11111~
top formation. Francis formation shales are being used in
& brick plant near Ada, in Pontotoc County. In addition to
Francis (i.e., Coffeyville and llellie Bly) and l'illtop
shales, other formstions in the county are shaly, and'offer
prospects of development by the brick-making industry.

Among these are the Wewoka, !lloldenville, Semincle and es=-

pecially Ada formation shales.

¥Water
Only two large lakes exist in Seminole County, and
both of these are artificial. One is Lake Wewoka, in secs.
1l and 12, T, & N., Re 7 E« The other is a privately-owned
lake in sec. 27, Te £ N,, Re 7 Es The former is the larger

of the two, with 4,700 acre-~feet of storage capacity.ll

llnuch of the water-supply information in this cha

ter was furnished by the Tri-City Area Council, Wewoka, Okla.
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Over the two~year period during whieh field investigations
were being made in Seminole County, both lakes were full or

nearly so.

In addition, many ponds and stock-tanks may be found
in the county.

The topography is especially suitable for the ponding
of lakes. Structurally controlled streams on the back slopes
of Vamoosa cuestas have commonly cut deeply enough to provide
good dam sites. Other formations also are crossed by streams
suitable for ponding, but the sites are not so numerous as
on the Vamoosa.

Rainfall in the county averages 35 or more inches
annually.lz Evaporation from Class "A" pans in the county
averages about 70 inches annually (ilorton, 1943). Sinece
Class "A" pans have a coefficient of about 0,7 (Linsley,
Kohler and Paulhus, 1949), effective evaporation from lake
surfaces is probably close to 49 inches annually., Ilence the
ratio of catchment-basin-area to lake-surface~area does not
have to be large.

Few of the streams in the arca are permanent. Can-~

adian River, lNorth Canadian River, Little River, Wewoka Creek

leiguras resented on page 10 show an annual average
of 43.26 inches., ghis may indicate, however, that the rain-
gauges on which these data are based are not well located,
8ince rainfall averages to the north and west are seven or
t%ht inches lower. For the purposzs of county-wide cal-
ations, it is thought wise to use the lower ligure.

e
¢
(Data from Linsley, Kohler and Paulhus, 1949.)

Il!?ﬂl.l.llllll-—- 1\\




241
and S;itréfeSE definltely come in that category. Other
smaller streams, such as Turkey, Car, Coon and Sand creeks
are permanent except during dry spells. To serve as year-
round water sources, these streams would have to be dammed.
Since they appear to be alluviating, the problem of siltation
is paramount in any dam-construction project.

Sub-alluvial flow, however, is important in the
rivers and larger creeka. The city of Oklahoma City recently
put down 200 test wells (Johnson, 1953a) in the North Cana-
dian River bed in Oklahoma County. The results led to a
prediction by !, B. Cunningham, city water superintendent,
that the coarse sand and gravel in the bed will produce
about 1,500,000,000 gallons of water per linear mile, In
March and April, 1940, 15 wells in the alluvium there pro-
duced 4,258,000 gallons of water daily. The river bed is
elose to the surface, beins no deeper than 50 to 70 feet in
Oklahoma County (Johnson, 1953b). Since the fill is only 70
feet thick at Ft. Smith, Ark. (Fisk, 1947), the figures ob-
tained in Oklahoma County should be at least indlcative of
possibilities in Seminole County.

Ground water also seems to be plentiful in the area.
The city of Seminole now operates 16 deep wells which pro-
duce from the sandstone and conglomerate members of the Va-
moosa formation., Farther wesﬁ, in a lower-rainfall area,
the city of Norman obtains its municipal water supply from

sandstones within the Carber formation (Bretz, 1952). Since
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many oﬁLer s;ndatones in Seminole County are apparently aqui-
fers comparable to the Vamoosa and Garber, and since even

the Vamoosa is not being used to maximum dapacity, the supply
of subsurface water seems to be bountiful. (For an analysis

of Vamoosa formation water, see page lk.)

Qil_and Gas

The Wewoka field, near the town of that name, was
discovered in 1923 by R. ils Smith (Levorsen, 1930). Gas had
been discovered earlier in the Cromwell field, but no commer=-
cial oll had been obtained there at the time of the Wewoka
discovery. Both of these early pools produced from the Crom=
well sand (lower Morrow series). For two years thereafter,
wildcats testinz the Simpson group (Ordovician) beneath sur-
face structures found it dry.

In 1925 a 4,000 barrel well was completed in the
Seminole sand member of the Simpson, south of the Wewoka '
high. Within two years, the Seminole City, Searight, Earls-
boro, Bowlegzs and Little River fields were producing from
the same horizon. (For location of fields, see Plate XI.)

By 1950, production had reached a total of more than
one billion birrels.l3 About 207 of the sections within the
county have been drilled, and every township produces oil.

Most of the surface structures have probably been mapped and

131pi-City Area Council, Wewoka, Okla., furnished
most of the information on oil production.




243

tested, and in some parts of the county (i.e., west central),

R RRR—

strikes have resulted from geophysical work. In the last
few years, the major companies have been cutting down on
operations, and most of the development has been extenslon

of known pools or semi-wildcatting by small independents.

Miscellaneous
Neither volcanic ash, nor coal, reported from various

counties to the east, has been found in Seminole County.




CHAPTER  VIII
CONCLUSTONS

l. One new formation has been named in Seminole
County: the llilltop. It is equivalent to the Barnsdall
formation of Okfuskee County, plus the Dewey formation, and
probibly the Chanute and the uppermost part of the Nellie
Bly.

2. Three new members have been named: the Snomac
limestone member of the Ada formation; and the Dripping
Springs dark chert member and the Jarvis Church multicolored
chert member of the Konawa formation.

3. The correlation of the Belle City with the Dewey
must be recognized as strictly tentative. At least as pgood
a case can be made for correlating the Belle City with a
limestone lens in the upper part of the Jellie.Bly formation
of Okfuskee County.

4. The Pawhuska formation does not crop out in Semi-
nole County. Instead, it is truncated by the Ada formation
in the western part of Okfuskee County.

5. The Francis formation is subdivided inte the
Coffeyville (lower) and liellie Bly (upper) formations.

6. The most important uneonformity in the Seminole
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County section is that at the top of the Hilltop (Missouri
series) and at the base of the Vamoosa (Virgil series).

7. Convineing evidence for the unconformity between
the loldenville (Des lloines series) and the Seminole (Miss-
ouri series) must be sought in !lughes County, Pontotoc
County and other parts of Oklahoma.

8., The best example of truncation may be found at
the base of the Ada, which rests, in Okfuskee County, on the
Pawhuska formation (Virgil series), and, in Murray County,
on the Simpson group {Ordovician system),

9. The best example of a beach or near-shore sand
is the basal Ada sandstone, a member which has hitherto
been mapped, erroneously, with the Vamoosa formation,

10. The environment of deposition in Seminole County,
during late Pennsylvanian and early Permian time, was that
of a fluctuating shoreline. Widespread, calcareous gray
shales rich in marine invertebrate fossils indicate trans-
gréssiona. Channeled, contorted, cross-bedded and barren
sandstones and conglomerates indicate bLeach or near-shore
conditions. At least some of the limestones appear to be
lagoonal. Fossil plant remains point to continental-type
" deposits, specifically in parts of the Vamoosa formation.
11, "he facies indicated in Item 10, above, are

comuonly arranged in a recular north-south order: open

shallow shelf sea; near-cshorej beach or barrierj lagoon or
tidal flat.
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12, The source of the limestone conglomerates was
the Arbuckle Mountain range, to the south,

13. The source of the chert conglomerates may well
have been the Arbuckle Mountain range. lio reason is known
for requiring a Ouachita Mountain area provenance.

14. The "arkose line"™ is not considered satisfactory
as the contact between the Ada and Vanoss formations, The
advent of arkose does, however, indicate something of the
history of the Arbuckle Mountain area.

15. Upper Des Moines rocks thicken eastward; !iiss-
ouri and Virgil rocks thicken westward. A shift from the
MeAlester basin to the Anadarke basin is indicated.

16, The Stratford is removed from formation rank,
and considered as a facies of the Konawa and perhaps Asher
formations.

17. The base of the Konawa is retained as the base
of the Permian.

18. The present state of paleontology does not per-
mit fossils to be used with any great degree of accuracy in
dating or correlating Seminole County beds.

19, Stream patterns combine elements which can be
traced to strike and dip of strata, and to fault and fracture
systens.

20, A Permian date--perhaps early Permian--is indi-
ctated, within the county, for the Ouachita orofsenye.

21. The Arbuckle lMountains-Hunton Arch complex was

”_—-—' B
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active throughout Des !oines, Missouri and much of Virgil
time. This is indicated by local unconformities, truncations
and limestone conglomerate tongues within the section. The
total uplift to the south, during that time interval, was of
the order of 10,000 feet, but no single pulsation was much,
if any, larger than 1,000 feet,

22, Virgil time was largely a period of exposure
and erosion,

23, The Ada and Vanoss formations were hot deposited
until upper Virgil time.

2L4. The curvature of unconformity traces across the
county furnishes a clue as to orogenic activity in the area.
These indicate that Arbuckle Mountain diastrophism was
largely complete by middle Virgil time.

25, Conglomerates in rocks higher than the middle
of the Virgil series are concluded to be products of epeiro~
geny or normal geomorphic rejuvenation.

26, Surface and subsurface terminology do not match
in all particulars. For example, the "Checkerboard" of the
subsurface is actually equivalent to the middle part of the
Seminole formation of the surface.

27. The outstanding undeveloped mineral resource of
Seminole County is water.

28, Although many thousands of wells have been

drilled in the county, and the boom days have long been over,
there is still room for modest oil development.




APPENDIX A
REGISTRY OF FOSSIL-COLLECTING SITES

Station 3023. Wewoka lio. L. NW. corner, sec. 17,
Te 5 No, Rs 8 E,

Station 3024, Dellay limestone nmember of the Coffey-
ville formation. IW. quarter, SE., quarter, sec. 31, T. 7 N,
R. 8 E.

Station 3025, I!loldenville shale. W quarter, NE,
quarter, sec. 12, T. 5 ., R. 7 E.

Station 3026, iiiddle !oldenville shale. SW. quar-
ter, SE., quarter, sec. 12, T, 5 Y., R. 7 E.

Station 3027, Sasakwa limestone member of the lol=-
denville., Center of the west line, SW. quarter, SW. quarter,
sec. 8, T. 6 ., R. 8 E, |

Station 302%4, Sasakwa limestone member of the liol-
denville, Center of the south line, SW. quarter, sec. 35,

Te 6 Noy, Re 7 Ee

Station 3029, [Upper 'ellie Fly. SIZ. quarter, UE,
Quarter, NE. quarter, sec. 33, T. 6 Ne, Re 7 Es

Station 3030, UPlelle City. SW. quarter, SW. quarter,
SW. quarter, sec. 17, T. 7 Ns, Re 7 E.

2 19. 8
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Station 3031, liomer limestone member of the liolden-

ville. NE. quarter, SE. quarter, !E, quarter, sec. 5, T. 6
N., R. 8 E.

Station 3032, Lower Seminole shale. SE. quarter,
SW. quarter, sec. 7, T. 6 N., R. ¢ E,

Station 3035. Holdenville., About 0,75 mile east of
the NW, corner, sec. 10, T. 6 ., R. 8 E.

Station 3036, Sasakwa limestone member of the iHol~-
denville. SE. quarter, WW, quarter, sec. 17, T. 6 N,, R, &
E.

Station 3037. Lower !ellie Bly shale. On both sides
of line between the NE. quarter of sec. 9 and the !W. quarter
of sec. 10, T. 6 ., R, 7 E.

Station 3039, 3Sasakwa limestone member of the lol~-
denville. HE. quarter, SE. quarter, sec. £, T. 6 ., R. 2 E,

Station 3040. Upper lioldenville shale. SE. quarter,
SW. quarter, sec., 1%, T. 6 ., R. 8 E.

Station 3041, Upper loldenville shale. NE. quarter,
SW. quarter, sec. 10, T. 6 N,, Re & E.

Station 3042. Upper Wewoka shale. SW. quarter, 3SW,
quarter, SW. quarter, sec. 7, T. 5 l., Re & E.

Station 3043. Upper VWewoka shale. West central
part, W, quarter, SW. quarter, sec. 18, T. 5 N.,, R. & E,

Stafion 3044. Upper lloldenville shale. IW, quarter,
8W. quarter, sec. 25, T. 6 N, Re 7 E.

hﬁ;\
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Station 3045. Upper Wewoka shale., NE, corner, sec.
31, T« 6 No, R. 8 E,

Station 3047. Lower lellie Bly. NW. quarter, NW.
quarter, sec. 9, Te 5 No, Re 7 E.

Station 3048, Lower Nellie Bly green shale. NW.
quarter, NW. quarter, sec. 9, T. 5 /o, Re 7 E.

Station 3049. lower Nellie Bly black shale. NW.
quarter, 'W. quarter, sec. 9, T. 5 il., Ra 7 E.

Station 3054, Middle Belle City shale. SE. quarter,
sec, 19, T. 6 N., R. 7 E.

Station 3057. Limestone lens in middle lellie Bly
shale., SE. quarter, SE. quarter, SW. quarter, sec. 3, T. 6
Ne, Re 7 E.

Station 3059. Upper Coffeyville siltstbne. Center
of south line, sec. 24, T. 7 e, Re 7 E.

Station 3063, Lower !'illtop. NW. quarter, SW. quar~
ter, sec. 11, T. 8 i, Re 7 E.

Station 3081, "Prague" limestone. East central
part, SE. quarter, SE. quarter, sec. 30, T. 11 N., R. 6 E.

Station 302, Limestone lens in the "pper Vanoss.
About 0.2 mile east of the SW. corner, sec. 19, T. 9 lls, Rs
6 E.

Station 30283, Upper Coffeyville shale, beneath the
limeatone conzlomerate underlying the forme»r Seminole gover-
nor's mansion. 'E, quarter, IE. quarter, NE. quarter, sec.
33; T. 6 N., R. 7 E.
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Station 3084. Vamoosa conglomerate, in the highway
cut. South central part, sec. 9, T. 8 ., Re 7 Ee

Station 3085, Coffeyville shale above the DeNay lime-
stone member. South central part of sec., 26, T. 6 N,, Re 7 Es

Station 3086, Uppermost Vamoosa sandstone. NW.
quarter, sec. 2, T. 8 il,, Rs 6 E.

Station 3087, Thin Coffeyville limestones below the
limestone conglomerate underlying the former Seminole gover=-
nor's mansion, NE. quarter, sec. 33, T. 6 N., R. 7 E.

Station 3088, Belle City limestone. SW. quarter,
secs 17, Te 7 Hey, Re 7 Es

Station 3089. Shale associated with uppermost Va=-
moosa sandstone. SE. quarter, sec. 30, T. 11 N¥,, Re 7 E,

Station 3090. Hilltop siltstone lens. BSE. quarter,
sece 1, Te 9 N., Rs 7 Es

Station 3091. Sasakwa limestone member of the lol-
denville, In the Sasakwa quarry, sec. 36, T, 6 N., R. 7 E.

Station 3092, Belle City limestone. Sec. 30, T. 6

N.. R. 7 E.
Station 3093, UHelle City limestone. Sec. 31, T. 6

Ne, Ry 7 E

Station 3094, Dellay limestone member of the Coffey-
ville. About 0.1% mile east of the center, sec. 31, T. 7 N,
R. & E.

Station 3095. Sasakwa linmestone member of the lol-
denville. In the cut beside the road to the quarry, sec.

&g\,\
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36, T« 6 Nu, R. 7 E,
' Station 3096. Limestone conglomerate at the top of
the Coffayvi;le. In the ditch beside the highway, and from
thence northward; center of the east line, sec. 33, T. 6 N.,
R. 7 E.

Station 3097. Dellay limestone member of the Coffey-
ville. About 0.18 mile east of the center, sec. 31, T. 7 WN.,
R. 8 E,

Station 3098, "Prague®" limestone. SW, quarter, NW.
quarter, sec. 5, T. 10 Uy, R, 6 E,

Station 3099. Uppermost Vamoosa sﬁndstone. SE. cor=~
ner, sec. 30, T. 11 N., R. 7 E.

Station 3100, Dellay limestone mémber of the Coffey-
ville, SE. quarter, sec. 23, T. O No, Re 7 E.

Station 3101, Sasakwa limestone member of the lol-
denville. About 0.l mile east of the center, sec. 36, T. 6
Ne, Re 7 E,

Station 3102, Seminole lio, 1 sandstone. In highway
cut, west of Sasakwa townsite, center of sec. 35, T. 6 N., R,
7 E.

Station 3103. lomer limestone member of the llolden-
ville, In creek bed south of road, !E. quarter, sec, 12, T,
> N., R, 7 E,

Station 3104, Homer limestone member of the llolden-

ville, Center of east line, sec. 19, T+ 6 No, Re & Eq

e



APPENDIX b
MEASURED STRATIGRAPHIC SECTIONS

During the course of the field work, 260 sections
were measured in Seminole and adjacent counties. Since it
was the author's practice to work along the strike, rather
than across it, each measured section is relatively short,
and may cover only two or three formations, or even only
part of one formation., Ilecause of the necessity of deter-
mining the behavior of certain truncations in the county,
some of the sections were measured close togetheri in ex-
ceptional cases, these were only a few hundred feet apart,
along the strike. Therefore not ail of the sections are
neccssary to present a representative plcture of the strati-
graphy of the county, and are not here included.

Directions, locations and distances used in comput-
ing these measured sections were obtained from air photo-
graphs., Relative elevations of more-or-less distant points
were determined by use of a microaltimeter in a series of
closed traverses, The “runton pocket transit was used to
measure detailed sections in terns of units about five feet
thick or thicker. For units less than five feet in thick-
ness, a steel tape was employed,
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All thicknesses are given in feet and tenths of feet.
Where two thickness columns are used, the first contains the
separate thickness of each bed, and the second, the cumulated
thickneas from the base of the formation, including the hed
there listed. Where only part of a formation is measured,

the second celumn may not be used.

Jownship 5 North
13. North central part, sec. 1, Ts 5 N., R. O E.

Hilltop :
Shale: red; about 15.0 3.7
Shale: dark, silty L O 68
Conglomerate: bluish-gray: lime-
stone pebbles, maxizum diameter
7 inches, average diameter be-
tween £ and 1 inch: chert and
Jasper pebbles; coarsely or
massively bedded: locally purple
or yellew; pebbles anl cobbles
poorly rounded 2.7 2447
Shale: mostly covered 22

195. lieasured alongz the north line of sec. 27, Te 5 Wi, Ra
£ Ee, in Pontotoc County.

Ada (basal member only)
Sandstone: reddisht echert {lake sand-

stone: at least : 2.0
Vamcosa
Shale: 540 72,0
Conglomerate: small chert pebbles
in sandstone matrix 14.0 67.0
Shalet red 1.0 5340
Sandstone: white, limy, laninated 3.0 38,0
Shale: covered 14.0 35.0
Shale: mostlv red, some khaki eolor 11.0 21.0
Sandstone: soft, white to buff, 7
limy but not a ledge-maker 10.0 10.0
Hillto;.
Shale: 440 s
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Belle Gity
Limestone: hard, light gray; spar-
ingly "ossilifercus
Shale: dark gray; fossiliferous
Limestons: hard, dark gray;
fossiliferous

255

1.0
19.0

30, Measured in the southeast quarter of sec, 12, T, 5 M.,

Re 7 Es
(Continue upward with No. 33)

Holdenville (lower part)
Shale: green
Limestone: (Homer member) black;

Shalet si%ty; partly covered

Siltstone: buff to brown; cross-
bedded

Shale: green; partly covered

Wewoka (uppermcst part) -
Sandstonet: brownj; limonite spots

Township § North

4540

0.9
6.0

25.0
100.0

33. lMeasured along the highway sbout one mile west
Sasakwa townsite, in sec. 35, Te 6 lie, Re 7 Es

(Continue upward with lic. 1£6)

Beminole
Shale: gray=-green
Sandstone: buff, thin-bedded to
" massive; eontorted
Shale: gray-green
Sandatone: buff, conglomeratic
locally; contorted

Holdenville

Shale:

Limestone: (Sasakwa member) hard
light gray; thin-bedded; fossil-
iferous

Shalet gray-green

Sandstone: buff, conglomeratic
loecally -

Shalet gray-green

———

60,0

5.0
4340

12,0

176.9

131.9
131.0

125.0
100.0

of

120,0

60,0
55~0 §

12,0

264.9

22%.9
222.9

20 .9
176.9
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Limestone: (llomer member)

(Continue downward with lo. 30)

186, Measured in the southwest quarter of sec. 26, T. & N.,

Re 7 EBe
(Continue upward with No. 71)

Coffeyville (lower and middle parts)
Sandstone: soft, buff, friable;

about 7.0 110.0
Shalet sandy; about 35.0 103.0
Sandstone: bhuff; ledge-maker; about 6.0 62,0
Shale: partly covered; about 60.0 62.0
Limestone: (DeNay member) hard,

yellow to brown; sparingly

fossiliferous 2,0 2.0

(Continue downward with No. 33)

71, HMeasured along the road, through the center of sec. 34,
T‘ 6 H.. R' 7 EO

{Continue upward with lo. 68)

Nellie Bl{ (lower part)
Shale: green or brownj occasional
soft sandstone or siltstone 140,0 146.0
Sandstone: buff to brown, cross-
bedded, thin~bedded siitstone
or very fine grained sandstone 6.0 6.0

Coffeyville (upper part)
Conglomerate: hard, gray or white,
lenticular, cross=bedded; con~

tains fragments of ggggpizgggg
dunbari King and other species;

occasionally yvellow on fresh sur-

face} contains {ellow or pale

green clay pebblesj limestone ¢obe-

bles have maximum diameter of five

inchess soft, dark yellow siltstone

cobbles also occur up to five in-

ches in diameter 3.0 223.0
Shale: black or dark green, highly

fossiliferous; near base, shales

are dark and flaggy _ 110.0  220.0
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(Continue downward with No. 186)

68. Measured in the southeast part of sec. 19, T. 6 ils, Re

7 E.
(Continue upward with No. 192)
Belle Cit
Limestone: hard, white, fossiliferous;
about 11.0 33.0
Shale: green, grading upward to
blacks fossiliferous 20,0 22,0
Limestone! hard, buff, fossiliferous 2.0 2,0
llellie Ely ;
S3i1ltstone: soft, buff to brown 2.0 317.1
Shale: very pale; clay shale 10.0 315.1
81ltstone: soft, buff, massive 26,0 305.1
Shale: covered 13.0 279.1
Conglomerate: limestone pebbles;
lenticular 1.0 266.1
Limestone: vari pale; 3iltg 0.3 265,1
Conglomerates limestone pebbles;
lenticular 0.3 264.8
Shale: gray 3.0 264.5
Limestone: hard, gray, non-
fossiliferous 0.5 261.5
Shale: 6,0 261.0
Conglomerate: limestone pebbles;
lenticular 1.0 255.,0
Shale! ©partly covered 22,0 254.0
Covered: (alluvium and terrace
materials) 140.0 232,0
S8andstone: buff; about 10.0 92.0
Shale: mostly covered; about 70.0 82,0
Sandstone: soft, brown to buff,
thin~bedded to massive; silty:
about 12.0 12.0

(Continue downward with No. 71, which duplicates part of the
section given above)

192, l!easured along the highway between Sasakwa and Konawaj
i.e., through secs. 35 and 36, T. 6 ., R. 6 E,
(Continue upward with No. 21)

Vamoosa
Shales: red; occasional lenses of
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cross-bedded sandstones and
chert conglomerates 20,0 173.0
Conglomerate: buff; chert pebbles
and cobbles 22,0 153.0
Shale: covered with chert pebble
"float" 22,0 13100
Sandstone: locally c¢onglomeratics
about ; 10.0 109.0
Shale: 1&-0 99‘0
Sandstone: locally conglomeratic;
about 7.0 85,0
Shale: 17. 78.0

Conglomerate: various pale shades,
but mostly buff to white; chert
pebbles and cobbles include brec-
ciated (second generation) cherts:

about 14,0 61.0
Shale: red; partly covered; about 35.0 47.0
Conglomerate: buff to whitej chert
and brecciated chert pebbles
and cobbles 12,0 12,0
Hilltop
Shalet red; about 18.0 18.0

(Continue downward with No. 68)

21, Measured along the east-west line between secs, 28 and
33’ T. 6 NQ. .3 6 E.

(Continue upward with 'lo. 214)

Ada
Shales stel shades of green and
Eur- e contains lenses of cross-
edded sandstone near top and
bottom; in the center of the unit
are layers of very hard limestone,

2 to 15 inches thick each 16.0 167.5
Siltstone: very hard, buff, limy,
laminated 2.0 151. 5

Shales stel shades of green and

purple 5.0 149.5
Siltstone: perhaps very fine sand-

stone; blotite flakes 1.5 145
Shalet brown; partly covered 33.0 143.0
Siltstone: pale to medium green;

contains soft limy nodules, up

to 1 inch in diameter, near top 10,0 110.0
Shale: wostly covered 12,0 100.0
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Shale: green . 3 3.0 88,0
Conglomerate: blue-gray; chert peb-

bles up to % inch in diameter 0.5 85.0
Shale: green 1.0 845
Sandstone: soft, brown, broken 4.0 8345
Shale: green, silty 3.5 79¢5
Claystone: gray=~green 11.0 76.0
Sandstonet hard, gray, limy

laminated; biotite flgkes;

ledge-maker 2.0 65.0
Claystone: brown and green 7.0 63,0
Conglomerate: gray, torrent~-bedded;

chert pebbles up to & inech in

diameter 2.0 56,0
Shalet red; partly covered 21.0 5440

Shale: pale green, occasionally

purplej contains very hard

silty layers up to 2 inches

thicks cross-laminated 22,0 33.0
Sandstone: very hard, dark brown,

calcareous; contains chert flakes

and clay pellets; about 11.0 11.0

(Continue downward with No. 192)

214, lMeasured westward from the northeast corner of sec.
35, Te 6 Nuy Ra 6 B,

Konawa 810,0
Vanoss
Shales and sandstones 70.0 433.0
Crinoidal limestone conglomerate 3.0 363.0
Shales and sandstones; arkose near
base 360.0 360.0
Ada 160.0 160.0

(Continue downward with No. 21)

22, lfeasured along the road in the southern part of sec. 7,
T. 6 No' Ro 7 Eo

Hilltop
Shale: red; partly covered or
deeply weathered; covered
locally by chert conglomerate
from overlying Vamoosa formation 41.0 45,0
Siltstone: reddish, thinly-to-mas-
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sively~bedded 3.0
Siltstone: reddish; partly covered L0
Belle City

Limestone: very hard, blue, thin-
bedded, crincidal; layers one to
three inches thick £.0
Limestone: very hard, sray-blue,
erinoidal} layers cone to 12
inches thick; small chert pebbles
near base 6.
Shale: mostly covered 9
Sandstone: buff, massive, cross-
bedded} fractured; many calcite
"yeing® 10.0
Base unknown: (Covered by alluvium)

66, Southeast part of sec. 30, 7., 6 'y, Re 7 E.

Belle City
Limestone: upper 5.0
Shale: green 13.0
Limestone: lower 0.9

lellie Bly (uppermost part)
Sandstone: soft, brown; contains
lenses of green shale 18,0
Sandstone: soft, buff-to-~brown,
thin-bedded, very fine gralned;
weathers dark brown or red; con-

tains fine chert flakes o0
Shale: mostly covered o5
Limestone: buff, silty, thin-bedde 8.0

Limestonet hard, licht to medium gray,
fine~grained, thin-bedded to mas-
sive; non-fossiliferous; weathers
yellowish-gray to almost black;
locally green, red, dark brown or
dark Blue; occasionally cross-
bedding shows on weathered surface}
outercp is often marked by pres-
ence of limestone plates in the
soil 1

Shale: green 3

Siltstone: green; occasionally

urple

, Congiamerate: limestone gebbles,
pink, red, yellow, buff, purple
or biack on weathered surface;
maximum pebble size, under two

&~
L]

18.9
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inohes;-weathers with rough
surface

Siltstone: pale green, shaly

Conglomeratey white to pink lime-
stone and chert pebbles; up
to 3/4 inch in diameter; thinly

Eedded: weathers to give a
the chert f

thick
Shale: mostly covered

3iltstone: falrly hard, brown; con-

tains chert flakes
Shale: mostly covered

117. Measured in secs, 26 and 27, T« 6 N., R,

 Coffeyville
Shale:

Conglomerate: cross-bedded, lime-
stone pebble and clay ball con~

glomerate; foasil fragments
Shale: mostly covered
Shale: soft, brown, silty
Sandstone: soft, brown, cross-~

bedded or massive} iedgawmaker;

thins southward
Shale: mostly covered; sandy or
silty; about :
Sandstone! soft, buff, friable;
about
Shale! , :
Limestone: (DeNay member) hard,

faintly yellow, crineidal; occurs
as small blocks or plates in the

s0il; at least

Seminole
Shalet gray-green

grainy' ap§earance because of
akes present; fresh
surface 1s occasionally pale greenj
grades laterally into fine-grained
silty limestone two to three feet

21.0

1.0
9.0

1.5
12,5
7 E.

25.0

10,0

2,0
16.0

10.0

35.0

5.0
60.0

0.1

36.0

185.1

160.1
150.1
126.1
110.1
100.1

65.1
60.1

0.1

31, Measured in the southeast quarter of sec. 8, T. 6 Ii,,

R. 8 E,
(Continue upward with No. 16)

7
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Holdenville

Shale: green 32,0 199.5
Limestone: (Sasakwa member) hard,

gray, fossiliferous 0.5 167.5
Shale: green L4.0 167.0
Conglomerate: buff chert pebbles:
Siltstone: buff, calcareous 3.0 101.0
Shale: covered 5.0 98.0
S8iltstone: buff, calcareous 3.0 93.0
Shale: covered 14.0 90.0
Limestone: (liomer member) hard,

nearly black 6.0 76.0
Shale: green; about 70.0 70.0

16, geagured along the north line of secs, 7 and 8, T. 6 N.,
. E.

(Continue upward with To. 76)

Seminole
. Shale: 11.0 172,0
Sandstone: soft, buff, flaggy;
fine~-grained 7.0 161.0
Shale: mostly covered 27.0 154.0
Sandstone: soft, buff, thin-
bedded 20,0 127.0
Shale: mcstly covered 80.0 107.0

Sandstone: soft, buff} grades
into a local channel which
extends into the underlying
Holdenville formation to below
the horizon of the Sasakwa lime~
stone member; channel filling is
coarse chert conglomerate; sand~-
stone is about 27.0 27.0

(Continue downward with No. 31)

76. Measured along a line extending westward from the south-
west part of sec. 4, Ts 6 ll., Rs 7 E.

(Continue upward with HNo. 34 or No. 36)

lellie Bly
Shale: mostly covered 50.0 402.5
Conglomerate: yellowish,

croas-bedded' i silty;

contains rounded limestone
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nodules; manganese stained
locally; contorted; locally dark
brown to black siltstone

Shale: mostly covered

Limestone: coarsely crystalline,
pale; contains clay balls

Shale: mostly covered

Siltstone: soft, buff

Shales

Siltstone: soft, buff

Shale: mostly covered

Siltstone: buff; siltstone or very
fine grained sandstone; ledge~-
maker

Shale: silty

Siltstone: soft, buff

Shale: mostly covered

Conglomerate: chert pebbles in
soft, buff, fine grained
sandstone

Covered: (alluvium and terrace
materials)

Limestone: hard, medium-gray, thin-
bedded, fossiliferous

Shale: black

Conglomerate: chert pebbles in
soft, buff, fine grained sand-
stone

Coffeyville

Shale: mostly covered

Sandstone: buff, occasionally
siltstone or fine chert con-
glomerate; ledge-maker

S8halet contains local yellow
limestone lenses which might be
nistaken for the Deliay limestone
member, belowj about

Sandstone: buff, occasionally silt-
stone or fine chert conglomerate}
ledge-maker

Shale: mostly covered

. Limestone: (Dellay mewber) hard,

yellow to brown, thinebedded;
fossiliferous; wvuggy

(Continue downward with No, 16)

34. lMeasured in the southeast quarter of sec.

R. 7 E.

12,0 352.5
33.0  340.5
5,0 307.5
33,0 302.5
16,0 269.5
50 25345
11.0 248,5
27.0 237.5
8.0 210,5
19.0 202,5
4.0 183.5
30.0 179.5
15.0 149.5
70.0  134.5
1.5  6ke5
53'0 6300
10.0 10,0
35.0 155.0
15.0 120,0
11.0 76,0
62.0 65.0
3.0 3.0
30, T. 6 N.,
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(Continue upwafd with Ho. 218)

Belle City

Limestone: hard, white, fossiliferous 6.0 20,0
Shale: green 13.0 14,0
Limestone: hard, gray 1,0 1.0

(Continue downward with No. 76)

218, Measured along the east-west county road through secs.
12 and 14, T, 6 N,, R. 6 E,

(Continue upward with No. 216 or Mo, 217)

Vamoosa
Shale: 1500 15900
Conglomerate: buff chert pebbles in
sandstone 12,0  144.0
Shale:? 35.0 132.0
Sandstone: grades westward into
conglomerate 6.0 97.0
Shale: 36.0 91.0
Conglomerate: chert pebble pudding-
stone 3.0 55.0
Shale: 12,0 52.0
Conglomeratez buff chert pebbles ‘
in sandstone 12.0 40,0
Shale: 18.0 28,0
Conglomerate! grades upward to buff
sandstone 10.0 10.0
Hilltop
Shale: red, silty 48,0 48.0

(Continue downward with No. 34 or 'o. 36)

217. lleasured in the northeast quarter of sec. 3, T. 6 N,,

L ] EI
Ada

Shale: about 20,0 102.0
Conglomerate: small limestone

pebbles 1.0 82,0
Shale: about 50.0 81.0
Conglomerate: small limestonse

pebbles 1.0 31.0
Shale: about 20,0 30,0
Sandstone: buff; occasional chert

pebbles 10.0 10,0
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(Continue downward with No. 218)

216, Measured along the north lines of secs. 2 and 3, T. 6

N.’ R. 6E.
Vanoss (not detailed) 450.0 to 550,0
Ada
Shale: mostly covered . 35,0 160.0
Conglomerate: limestone pebbles
in buff sandstone 6,0 125.0
Shale: mostly covered; dark 105.0 119.0
Sandstone: buff, contorted;
scattered chert pebbles 14.0 14.0

(Continue downward with No. 218)

77, 78.

Townghip 7 North

No. 77, Coffeyville and lower gart of Nellie Blyj
measured between secs. 24 and 25, T. 7 i, Re

No. 78, middle and upgar part of Nellie Eiy and
Belle é%tg; measured between secs., 27 and 34, T. 7
N'. Rﬁ »

(Continue upward with lo. 36)
Belle City

Nellie Bl
sgllc:

Limestone: partly covered; at least 11.0

: 3.0 352.0
Siltstone: soft, buff 6.0 349.0
Shale: mostly covered 27.0  343.0
Siltstone: hard, buff, cross-
bedded; non-fossiliferous;
weathers darkj limy in spots}
conglomeratic loecally 10,0 316.0
Shale: mostly covered 49.0 306.0
Siltstone: or very fine grained
sandstone; buff 25.0 257.0
Covered: 88,0 232,0
Siltstone: or very fine grained
sandstonej buff 11.0 144.0
Shale: greenj mostly covered 27.0 133.0

Sandstone: soft, buff; locally limy,
silty or conglomeratic 35.0 106.0
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Shale: mostly covered 55,0 71.0
Sandstonet soft, buff to brown,

very fine grained} contains hard

limy "pockets®3 alternating with

thin green shalesj occasionally

laminated or cross-bedded silt-~

stone 16.0 16.0

Coffeyville
Shale: dark green to almost black 115.0 158.0
Sandstone: soft, yellow, friable,

very fine grained 6.0 43.0
Shale: covere
Sandstone! covered Total 35.0 37.0
Shale?
Limestone: (DeNay member) hard,
yellow to brown 2,0 2.0
36. geaguged in the northwest quarter of sec. 31, T. 7 I,
» ]
{Continue upward with No. 218)
Hilltop
Siltstone: reddish; may be very fine
grained sandstone 2.0 51.5
Shale: covered with "float" from
Vamoosa : 27.0 £9.5
Shalet sandy; perhaps covered with
nfloat" 17.0 22.5
Shale: red 5.5 5.5
Belle City

Limeatone: partly covered; at least 26,0 26,0
(Continue downward with No. 77 and ilo. 78)

165, leasured along the south line of secs. 33, 34, 35, in

L '-'}I » R. E.

(Continue upward with No, 79)

Seminole
Shale: gray-green} partly covered 80.0 339.0
Sandstone: soft, yellow to buff, lo-
cally contorted; very fine
grained; makes only a weak ledge
at cuesta front; about 10.0 259,0
Shale: mestly ecovered L9.0  249.0
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Siltstone: or very fine grained sand-

stone; soft, buff 6.0 200.,0
Shale: silty 5.0 1940
Shale: covered 123.0 189.0

*8andstone: soft, buff, friable;

very fine grained; silty 10.0 66.0
Shale: (4,000' to the west, only

351) . 48,0  56.0

*Sandstone: soft, yellew to brown

siltatone and sandstone; makes

weak ledge; grades westward into

chert flake conglomerate or very

fine chert flake sandstone; about 8.0 8.0

79. lleasured westward along the highway and then along the
section line road, from the south line of sec. 8, T. 7

Ne, Re 8 Es
(Continue upward with Yo. 37)
Nellie Bl

Shale: 17.0 338.0
Limestone: gray, silty, cross-

bedded 2,0 321.0
Shalet blue, calcareous 9.0 319.0
Sandstone! ﬁuff, thin to massive; y

alternating with laminae of

bright red siltstone or very

fine sandstone 11.0 310.0
Shale: blue, calcareousj occasion-

ally green or silty 12.0 299,0
Siltstone: buff 6.0 287.0
Shale: green - 82,0 281,
Sandstonet buff, friable 13,0 199.0
Sandgtone: c¢ross-bedded; contains

layers of green and red shalej

locally buff siltstone 18,0 186.0
Sandstone: buffy cross-bedded 12.0 168.0
Shale: mostly covered 93.0 156,0

Sandstone: soft, limy, buff; very

fine grained; silty; thin-bedded 9.0 63.0
Shale: inecludes stringers of silt-

stone and limestone 42,0 54.0
Sandstone: hard, buff, cross-bedded,

verg fine grained; interbedded

wilth green to purple shales 12.0 12,0

*Farther south, these twec sandstones merge to form
& Gipgle ledge fthe»éqiinale No. 1 sandstone). -

M‘h—* -
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Coffeyville
Shale} 37.0
Sandstone: hard, buff, considerable
seconda caicite: silty 4.0
Shalet mostly covered 60,0
Sandstoneg soft, buff, friable;
very fine grained; about 5.0
Shale: about 25,0

(DeNay limestone member is missing)

(Continue downward with No. 165)

37. lMeasured along the road which follows
south line of sec. 18, Ts 7 Vs, Ra 7

(Continue upward with No. 24)

Vamoosa

Hilltop

£
[»]
»

o

Shale: red and brewnj about

Conglomerate: ("pink™ member)
chert pebbles in buff sandstone;
locally

Shale: red and grayj sandy near base

Shale: maroon

Sandstones buff

Shale: maroonj occasional sandstone
lenses

Sandstone: gray, silty, cross-
bedded

Sandstone: buff

Shale: silty; partly covered

Shale: red and green

Siltstone: buff

Shale: red

Sandstone: buff; chert {lakes
abundant

Shale: red; partly covered

Conglomerates chert cobbles; green
shale lenses locally

Lt
N
¢ ©

W
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(thins eastward to between 5 and 4O feet

Shale: red

Sandstone$ buff, cross-bedded, fine
grained

Shale: maroon and brown

8iltstone: cross-bedded; many cal-
cite veins

Sandstone: chert flakes common

Shale: brown to green; silty

3iltstonet bduff

el oot
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131.0

Gk o0
90.0

30.0
25.0

ﬁ roughly, the

224.0

184.0
141.0
125.0
103.0

102,0

Ene?
60.2
53.2
52.0

45.0
4.0

10,0
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Shale: siltys; partly covered

chale: gray

Siltstone: hard, yellow

Claystone: gray

Siltstone: hard, limy

Shale: maroon

Limestone: green, silty

Shalet green siity: with lime~-
stone stringors'

Shale: maroon

Claystone: red and gray; contains clay
pellets

Siltstone: white, shaly

Siltstone: green to tan

Siltstone: gray, shaly

Belle City
Limestone: hard, gray, fossiliferous;
middle member not well exposed 19.0 159.0

{Continue downward with lo. 79)
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24, lleasured along section-line road south of secs. 10, 11,
12, T, 7 No, R. 6 E. (Snomac townsite.

Vanoss (lower part) ,
Shale: green and maroon 16.0 60.3
Sandstonet soft, brown, chert-flake
bearing; contains pale secondary
limestones, very hard, two inches

to two feet thick 9.0 ko3
Shalet: green and maroon 11.0 35.3
Limestone: 1light gray to bluish

gray, finely crystalline; biotite

flakes are common 0.2 24.3
Shale: pale green 2.5 2h.1
Limestone: light gray to bluish

gray, finely erystalline} bio-

tite flakes are common 0.1 1.8
Shale: green and maroon 13.5 21.5
Conglomerate: blue, 1li silty

arkosicy feldspar pe bles {nen

in diameter 8.0 8.0

Ada

Shale: covered 5.0 210.8
Shale: green and maroon 10,0 205.8

Sandstone: hard, buff; contains
abundant secondary calcite} chert
flakes; clay balls up to three
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>
.
o

inches in diameter &
Shale: pgreen and maroon 10.0
Sandstonet hard, buff to brown;

contains thin limestone fingers 255
Shale: green near top, maroon near

base 27-0
Siltstone: buff to pale ;reen 3.5
Shale: maroon 19.0
Shale: green and maroonj silty 6.0
Sandstone: pale; silty 9.0
Limestone: gray to dark brown;

silty; finely crystalline ¢S
Sandstone: buff Le5
Shale: gray 2.5
Conglomerate: gray; contains lime-

stone pebbles 0.9
Shale: gray and red 3.7
Shale: green 0.4
Shale: gray and red 9.0
Sandstone: buff, silty; shaly near

base . 8.0

Conglomerate: buff, silty, chert
puddingstone; contains clay ‘
pebbles 0.1

Approximate horizon of the Snomac lime=-

~ stone member (locally absent)

Shales maroon, brown and green 2

Limestone: hard, gray to tan, finely
crystalline; contains chert flakes O

Shale: maroon 10

S4ltstone? pale green 2

Conglomerated buffl to brown chert
pebble puddingstone 17.0

(Continue downward with o. 37

221, lMeasured from the west line

82.3

82.2
30,2
29.7
19.7
17.0

of sec, 10, Ts 7 Neo, Re

6 E., to 0,25 miles west of the northeast corner of
sec. 10, T¢ 7 Vs, He 5 E, This section was measured
exclusively with the mierocaltimeter and, with the ex~
ception of the single ledge given below, was not de-

Vanoss

tailed ®
Shale: silty, sandy 40.0
Conglomerate: limestone pebbles; not
fossiliferous 0.5
Interval to base: about 400,0

LLO5

400.5
400.0
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(Continue déwnward with llo. 24)

Oe ueagurei in the northwest quarter of sec. 31, e 7 i,

Vamoosa (lowest part)
vonglomerate: chert pebbles, maximum

diameter 2.5 inches 5u5 50.2
Sandstone: redj chert flakes commonj}

partly covered 1.7 L7
Shale: mostly covered; much con-

glomerate "float" 27.0 43.0

Conglomerate: chert pebbles having
maximum diameter up to 3.5
inches, plus brown siltstone
cobbles having maximum diameter
up to & inches, in sandstone
matrix; basal contact is con-

spicuously undulatory; about 16.0 16,0
lilltop
Shale: red 5.0 5.0
Celle City
Limestone: hard, white, fossilifer-
ous; partly covered; at least 26,0 26,0

7. Tour different vertical or "stratigraphic" measurements,
all made in the northeast quarter of sec. 19, T. 7

« 7 Te, south of the east-west road, and west of Little
iivers
11ltop
Shale: varies 5.0 17.0 37.0 40,0

80, lleasured in the southwest part of sec. 2, Ts 7 V., H.

Filltop
Shale: dark, occasional thin silt- )
stones 38,0 38.0

Belle City
Limestone: (upper) hard, white,

fossiliferous 5.0 E.0
Limestones (lower) hard, buff,
coarsely crystalline, crinoidal 3.0 3.0
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Township £ lorth

0, 31, 32, in

114k, easureu along the south lines of secs. 3
'I. 8 No, R. 8 E.
Nellie Bly
Shale: 3.0
Limestones hard, gray, sandy 0e5
Shale: 16.0
Sandstonez: soft, buff, massive 6.0
Shale: green 60.0
Sandstone: buff 10.0
Shale: red 6.0
Sandstone: buff 27.0
Shale: multicolored 13.0
Sandstone: buff; locally hard and
calcareous 11.0
Shale: 3.0
Sandstone: 1locally cross-bedded;
locally siltstone or shale 14.0
Shale: 10.0
Sandstone: very soft, buff 11.0
Shale: with siltstone lenses 25,0
Sandstone: buff, massive, cross-
bedded, contorted 23,0
Shale: partly covered; local
faulting; about 135.0
Sandstone: very fine grained;
locally siltstone 5.0
Coffeyville
Shale: partly covered; local faulting;
about 53.0
Sandstone: lower part is softj upper
part is [{ine chert conglomerate 12.0
Sandstone: scattered chert flakes;
clay pellets; blue, crystalline
limestone lenscs; annut 2,0
Shzles estimated { 21,0
Sandstone: soft, buff ) locally ( 3.0
Shales ) continuous ( 14.0
Sandstone: soft, buff ) shale { 3.0
Shale: mostly covered ( 24.0
Sandstone: buff, thin-bedded,
flagpy, cross-bedded and con=~
torted; interbedded with thin
shales 11.0
Seminole
Shale: gray=-green R0,0
e ~
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122, leasured along the south lines of secs. 19, 20, 21,

f.'L‘. 8 EI., R. (" Lig

Coffeyville
Shale: covered (estimated) L0.,0 189.0
Sandstones$ softj despite being a
cuesta cap, does not make an
obvious or well~exposed ledge}

about .0 149.0
Shale: mostly covered; about 135.0 141.0
Sandstone: soft, buff, very Iine
grained 6.0 6.0
Seminole
Shale H 1‘0. :’ li“‘n9.0
Sandstone: soft, buff, thin-bedded
or cross-bedded 21,0 175.0
Shale: gray-green L0 154.0
Sandstone: soft, buff, thin, silty,
{lagey 10.0 110.0
Interval to basej about 100.2 100.0
126, !‘masured alonz the north line of sec. 27, T. & ., i
W.
"111top
Shale: silty 10,0 93.0
Siltstone: soft, buff, massive Bl 3.0
Shale: partly covered - 47.0 75.0
Siltstone: soft, huff, massive 50 26.0
Shale: blue-gray, calcareous;
contains very thin limestones 18,0 18,0
felle City
Limestone: yellow to white, wavy-
bedded, fossiliferous; lower ;
portion rather soft 05 Ceb

127. leasured along the south line of the lelle City town~

site, in the southiwest quarter of sec. 35, T, & li., R,
Be
“11ltop
Shale: s3ilty 3.0 65,0
Siltstone: soft, bufl, massive
ledf’te 500 62.0
Shale: gray-green 15.0 57,0
Siltstone: soft, bLuff, massive ledge 7.0 38,0
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Shale: covered (alluvium) 31.0 31.0

Belle City
Limestone: (upper) hard, white,

fossiliferous 5.0 10.0
Shale: blacki locally red 2.0 5.0
Limestone: (lower) yellow, wavy-

bedded, fossiliferocus 3.0 3.0

129. l‘easured in and near Wewoka Urick and Tile Company
shale pit, about 1,200 feet north of U. 5. Highway
270, see, 11, T. 8 Nu, R. 7 E.

Vamoosa
Conglomerate: chert pebbles up to four
inches in diameter; bottom contact is un-
dulatory, with about 12 feet of relief in
50 feet of distance

1111top
Shale: (locally 25 feet thick) 11.0 91.3
Sandstone: buff, laminated, cross-
bedded, contorted and ripple-
marked siltstone and very fine
grained sandstone; local shale \
beds; leaf prints; (locally 17 a 03

feet thick); about 2
Shale: green 2.0 72.3
Siltstone: buff, laminated, gently

cross-bedded 3.3 70.3

Shalet alternating with buff silt-

atones; shales are blue and cal-

careous; individual layers one

to four inches thick 5.0 67.0
Shale: alternating with wavy-sur-

faced silty blue limestones;

shales are blue and calcareous}

layers about one inch thick

each; about 5.0 62.0
Shale: blue; partly coveredj thin,

silty limestones occur in this

interval in adjacent areasj about 57.0 57,0

Belle City
(Locally covered; but "float" may be
found)

(?lx%m?m thickness of !!illtop, in above area! about 112
eet,



133. Measured along the north line of sec. 11, T. 8 Nop Ko

e

Shale: covered with conglomerate
#float" from the overlying

Vamoosaj about 44,0 130.0
Siltstone: soft, buff 11.0 86.0
Shale: 1200 75.0
Shale: alternating with thin

siltstone ledges 10.0 63.0
Shale: 33.0 53.0
Siltstone: white 3.0 20.0
Shale? 17.0 17.0

Belle City
Limestone: hard, blue, cristalline,
erinoidal; weathers yellow} about 0,1 0.1

lellie Bly (upper part)
Sgale:

22.0.
Sandstone: buff, very fine
grained, friable 3.0
Shale: 33.0
Sandstone: light-colored, massive,
friable 14.0
Zownship 2 North

138, 141. No., 138 covers the Hilltop and the uppermost Nel-
lie Bly% measured alonz the north line of sec.
13, Te 9 Ne, Re 7 E« 'los 141 covers the middle
and lower Nellie Bly and the Coffeyville; measured
alonz the south lines of secs. 8, 9, 10, in T, 9

Ne, Re 8 B
(Continue upward with Mo, £1 or lo. 3)
filltop
Shale: silty 80.0  204.0

Sandstone: very fine grained;
contains poorly preserved

foss’.ls 12.0 121;‘0
Shale: mostly covered 76.0 112,
Siltstone: or very fine sandstone;

about ' 3.0 36.0
Shale: silty 33.0 33.0
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Belle City
Limestone: blue crystalline lime-
stoney weathers yellow to dark

browny contains ecrinoids, Fusu-

lina, and fossil fragments}
thickest exposure is found in

field zbout L50 feet north of the

line of sectionj about

Nelllie Bly
Shale: silty
Sandstone: soft, buff, friable;
very fine grained
Shale:

Sandstone? buff{ with chert flakes
et

and clay pel
Shale:

Sandstone: buff, friable, very fine

grained
Shale: much of it red
3iltstone: soft, buff
Sandstone: brown to buff ledge
Shale?
Siltstone: buff
Shales
Siltstone: buff
Shale: mostly covered

Sandstone$ thin-bedded to massive;

contorted; fine grained

Coffeyville
Shale: mostly covered
Siltstone:
Shales
Siltstone: or very fine grained
sandstone

Shalet covered or deeply weathered
Siltstone: soft, brownj thickens to

north and west
Shale:
Siltatone: or very fine sandstone
Shale!

Sandstonet buff, friable, very fine

grained

8l. lMeasured in the southeast quarter, sec. 1, T. 9

7 E.
(Continue upward with No. 85)
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231.0
217.0

207.0
196.0

193.0
185.0
119.0
116.0
113.0
98.0
i
65.0

17.0
2,42.0
165.0
164.0

137.0
134.0

29,0
28,0

11.0
2.0
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Vamoosa {lower part)

Sandstone: ("pink"™ member) buff,
contorted, cross-bedded, lo-
callg massive} contains chert
pebble stringers

Shale:

Sandstone: buff, friable

Shale: mostly covered

Sandstene! very soft

Shalet mostly covered

Sandstone! buff, contorted, cross-
bedded

Shale: mostly covered

Conglomerate: buff, cross~bedded;
chert cobbles up to six inches
in diameter

Shale!

Sandstone: buff, cross-bedded, con=-
torted; scattered chert pebbles;
weathered surface is nodular

Shale: sandy

Conglomerate: c¢hert pebbles larger
than three inches in diameter

Sandstone: buff, contorted; locally
shaly, localiy conglomeratic,
locally strongly cross-bedded

Sandstone: fine conglomerate
lenses; massive or contorted

Shale:

Sandstonet: hard, buff, cross-bedded
and contortedj very fine grained,
but grades laterally into con-
glomeratej occasional laminated
limy 'pockets'i weathered surface

is nodular; silty lenses contain

N

wwm—
pecten, and Hustedias at east

(Continue downward with Yo. 13¢)

83.

(Continue upward with No. £5)

Vamoosa {lower part)

Sandstone: ("pink" member) buff;
locally conglomeratic with

gebbles as 1ar§e as two inches
n diameterj about

»

N
#'\».QOQOO
OO0 OO0O0O00O0

N

s

21.0

28.0
27.0

10.0

Jeasured in the northwest quarter, sec, 12, 7T,

10.0

10.0

9 EI"YQ’ R.

206.0



Shale:

Conglomerate: maximum pebble
diameter, about 5% inches

Sandstone: with occasional chert
rebble lenses

Shale: sandy and silty

Conglomerate: three ledges, the
lowest six feet thick, separated

- by thin shale or sandstone zones;

maximum pebble diameter, 4}
inches; about

Conglomerate: chert pebbles in
sandstone

Sandstone: very soft; shaly

Sandstone: ledge-makerj grades
laterally into conglomerate

(Continue downward with lo. 13%)

15.0
5.0

11.0
60.0

1g.0

£e0
75.0

b0

85. Measured betwsen secs. &, 5, 6 and sees. 7, &,

Te 9 s, Ra 7 E.
(Continue upward with lio, 225)
Vamoosa (upper part)
Shalet
Sandstone: buff, friable; locally

limy and hard

Shale: mostly covered

Sandstone: soft, buff, contorted,
torrent-bedded; tripolized chert
flakes, and chert pebbles up to
% ineh in diameter

Shala:

Conglomerate: buff, cross-bedded or
massive; loeally sandstone; chert
pebbles up to two inches in diam-
eter

Shale: mostly covered

Conglomerate: massive but no ledge-
makerj chert pebbles up to two
inches in diameter

Shale:

Sandstone: ("pink" member) buff}
chert pebble stringers contain
pebbles up to about : inch in
diameterj about

27.0

65.0

16.0
16,0

10.0

Interval to base of formation; about 230.0

196.0
181.0

176.0
165.0

105.0

87.0
79.0

4.0

9, in

240.0
230.0



279

(Continue downward with lio. 21 or lo. &3)

225, leasured in an east-west direction, alongz State High-
way 9, from the upper part of the Vamoosa formation
in the southwest quarter of sec. 14, T. 8 lis, Re 6 Es,
westward to the Pottawatomie County line.

Konawa

Interval to top of formation:
about 315.0 653.0
Conzlomerate pale chert pebbles, '
coarsening upward to a maximunm
diameter of one inch; ledge
thins westward in about feet
to 20 feet thick; ledge-maker;
about 40,0 338.0
Sandstone: hard, buff, limy; basal
contact is undulatory 5.0 298.0
Shale: mostly covered 75.0 293.0
Conglomerate: contorted chert pebble
lenses in sandstoney about 11,0 218.0
Shale: ineludes intervals of soft,
friable, thin-bedded sandatone}
about MS 0 207 +0
Sandstone: buff, friable 2,0 62,0
Shale: about 50.0 60,0
Sandstone?! alternating thin-bedded
sandstones and shales} contains
lenses of chert pebble and clay
pellet e¢onglomerate; maximum pebble
diameter, two inches; base is un-
dulatory; varies from 5 to 15 feet
thick 10.0 10.0
Vanoss
Shale! red to Yurpla; locally silty
and pale colored 33.0 182,0
Limestone: soft, white, fossiliferous 2,0 149.0
Sandstone: soft, buff; locally hard
and limy 13.0 147.0
FAULT 25,0 134.0
Shale: about 43.0 109.0
*Sandstone: nearly whitej silty;
locally limy , 10.0 66.0
%#*Details of the lower Vanoss formation obtained in
the southeast quarter of sec. 30, T. 9 I's, e 6 T, and in

the

northeast quarter of sec, 31, T, 2 s, K.

e

=) =3 -y -3 -3
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#*Shale: red 9.0
*3andstone: very soft, white 13.0
*3hale: red 22,0
*3andstone; white, limy 12,0
Ada
Shale: mostly covered 32.0
Sandstone: soft, light tan, friable 5.0
Shale: ecovered 340
Sandstone: soft, buff cross-bedded 10.0
FAULT 32.0
Sandstone: soft, buff, about 9.0
Shale: 16.0
Sandstonet buff, contorted, friable 18,0
Vamoosa
Shale? ‘59 0
Sandstone: hard, light-colored and
speckled; limy 6.

(Continue downward with o, 84)

130,

11, To 8 Ho, R- 8 Eo

(Continue upward with No. 148)
Coffeyville

Shale: black; forms wide valley}

Lo ]

56.0

Yeasured westward from the northwest corner of sec.

oa3 o) w3 ) =) ~F

about 102.0 231.0
Sandstone; brown to gray, massive
or cross-bedded, very fine
grained; small ianses of hard
gray limestone 23.0 129.0
Siltstone: soft, buff, flagey}
thickens and hardens nerthward}
about o0  106.0
Shale? £7.0 102,0
Sandstone: very soft shaly 5.0 15,0
- Sandstone: soft, buff about 10.0 10.0
148, ?egsured along the south line of sec. 36, T. 9 M., Re
*Ibid.
e
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(Continue upward with No. 136)

Nellie Bly

Shale: mostly covered

Sandstone: buff, massive; occasional
lenses of chert conglomerate with
pebbles up to maximum diameter of
three inches; thin beds of shale}
about

Shale: mostly covered

Sandstone: buff, contorted, silty;
about

Shale:?

Sandstonet: soft, friable; poorly
exposed but caps cuesta

Shale: covered

Sandstone: very soft, faint ledge-

maker
Sandstone: buff, massive)locally a
Shalet green single con=-
Sandstone: buff, rassive)glomeratic
)ledge
Shale: black; forms wide valley;
about
Sandstone: soft, buff, fine grained;
about

(Continue downward with Yo, 130)

136, leasured along the west line of sec. 36,

(Continue upward with ilo. 84)

Hilltop

Shale: silty

Siltstone: or very fine sandstone;
massive at the base, thin-bedded
at the topj loecally limy and hard

Shale: mostly covered

Siltstone: or very fine grained
sandstone

Shale: dark blue and calcareous}
contains thin ledges of hard,
dark blue, finely crystalline
limestone

Belle City
Limestone: hard, blue, coarsely

75.0

L]

i N N

6
5
24
8
5e
5e
1l.
7
4
5

0
0
0
0
0
0
0
(7.0
{ 4.0
( 5.0
(

80.0
6.0

Te 9

16.0
5.0
51.0
4.0

44,0

299.0

224.0
198.0

183.0
171.0

143.0
128.0

113.0
102.0
95.0
91.0
86.0

6.0

Ne » Rs

120.0
104.0
99.0
48,0

44,0
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erystalline; c¢rinoidal; weather
yellow 0.4

(Continue downward with lo. 148)

84, Measured between secs. 19, 20 and secs. 29, 30
9 ;1“:0, R. 7 Eo )

(Continue upwerd with No. 225)

Vamoosa (upper and middle parts)

Shale: 49.0
Sandstone: soft, thin-~bedded,

friable 10.0
Sandstone: thin~bedded, cross-

bedded; chert flakes common 4.0
Shale: covered 65.0

Conglomerate: soft; pale chert

pebbles up to two ingches maximum

diameter; harder and finer grained

near topj thickens westward to 15

feet; ledge-maker 3
Shale: 21
Sandstone! very coarse, cross-

bedded 18,
Shale: multicolored bl.
Sandstone: ("pink"™ member) buff;

ledge~maker 16
Shale: silty 43
Sandstone: soft, buff 15
Shale: 21
Interval to base of formation; about 120

.
O000O0 ©O OO

(Continue downward with lio, 136)

132, Measured along the south line, sec. 25, T. 9

Hilltop

Sandstone: buff, very fine grained 3.0
Shale: 14.0
Sandstone: buff, very fine grained 3.0
Shale: gray=-green L0
Siltstone: white; may be very fine

gralned sandstone 5.0
Shale: silty 11.0

Siltstones: buff, friable, gently
cross~bedded} alternating with
light-colored shales; about 5.0

Ouly

» in T,

426,0
377.0

367.0
363.0

298.0
295.0

274.0
256,0

215.0
199.0
156,0
141.0
120.0

56.0

E.
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Shales: 1light-colored 51.0 51.0
Belle City
Limestone: hard, blue, crinoidal}
weathers yellow Ol 2.7
Shale: gray-green 2.0 2,
Limestone: pale gray, contorted,
non~fossiliferous 0.3 0.3
Nellie Bly {upper part) .
Sgale: dark 38.0
Sandstone: dark brown, thin- : :
bedded, fine grained; about 2.0
213. Mﬁazured in the northeast quarter of sec. 31, T. 9 HN.,
Re 6 E, : _
Vanoss =

Interval to topj not detailed; about 170.0 236.0
Sandstone: hard and white where

limy; elasewhere buff 10.0 66,0
Shale: red 9.0 56.0
Sandstone: soft, buff 13.0 47.0
Shale: red 22.0 34.0
Sandstone: hard, white, limy 12.0 12,0

ZTownship 10 North

153. Measured along the north line of secs. li through 18,

Te

lo i"fl’ R. EO

(Continue upward with Yos. 88, 94 and 9¢)

H1illtop

Nellie Bly

Shale 15.0 162,0
Sandstone: buff to red; very fine

grained 5.0 147.0
Shalet mostly covered 78.0 125.0
Siltstone: buff 130 +0
Shale: 5.0 51.0
Siltstone: buff 6.0 L6.0
Covered: (alluvium); about* 40,0 40.0
Covered: (alluvium); about* 34,0 389,0

f

*Sand Creek, which flows elmost parallel with the

e e

P —
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Sandstone: very fine grained; silty;
poorly exposed but caps a pro-

nounced cuesta; at least 5.0 355.0
Siltstone: very soft, shaly; locally

white 95.0 350.0
Sandstone: buff 14.0 255.0
Shale: pale greenj includes silt=-

stone stringers 39.0 241.0

Sandstone: soft, buff, cross-

bedded; oseiilation rigple marks

trend N, LO E, to N. 5 Et;

grades westward to 18 feet of

sandstone over 20 feet of shale;

about 38,0 202,0
Shalei blue grayj; grades westward to

31 feet, so that this and above _

unit maintain relatively constant

thickness] about 11.0 164.0

Sandstonet: soft, buff to red; bar
structure 38,0 153.0

Sandstone: very fine grained; thin-
bedded} current ripple marks trend
He 10 We tb e 15 W., with current
from the northeast, and M. 60 E.,
with current from the southeast;
grades westward to 10 feet of very
coarse, unrippled sandstone; about 5.0 115.0

Shale! gray

Interval to base of formationj about 110,0 110.0

88, 94, 98, lo. 28, upper part of the Vamoosa formation,

geasured etween secs. & and 17, T. 10 l,, R.
E.

llow 94, middle Vamoosa, was measured between

;acs. 6, 10 and secs. 15, 16, in T, 10 N., R.
E.

No. 98, lower part of the Vamoosa formation,

was measured along the south lines of secs. 10,

1l and 12, T. 10 N., Rs 7 E.

(Continue upward with lo. 234

Vamoosa
Shale: mostly covered 33.0 576.0

8trike, masks the contact at this point. The position of the
contact has been calculated from adjacent measured sections;
in adjacent areas, where exposed, much of the interval hidden
here is siltstone or fine sandstone, buff, cross-bedded, con-
torted and relatively soft.



245

Sandstone: buff, very soft

Shale: mostly covered

Sandstone: hard, yellow to white,
highly calcareous (407°)3
" Pawhuska"

Shalet

Sandstonet softj; contains few chert
pebbles; faint ledge-maker

Shale: maroon

Sandstone: soft, brown to white,
contorted

Conglomerate: soft; about

Shalet mostly covered

Sandstone: lens

Shale:

Sandstone: lens

Shale:

Sandstone: ("pink" member) buff;
good ledge-maker

3hale: locally sandy

Sandstone: locally conglomeratic

Siltstone: and sandstonej soft,
cross~bedded

Sandstone:  soft, buff

Sandstone: very softj locally shale

Shale: mostly covered

Conglomerates buff; chert pebbles
to two inches in diameter

Shale: includes sandstone and fine
‘eonglomerate lenses

Sandstone cross-~bedded; locally
conglomeratic; some shale

Shale: covered

Conglomerate: chert cobbles in buff
sandstone matrix

Interval to base of formation} about

(Continue downward with lo. 153)
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54,3
539.0

506,0
50440

4L81,0
470.0

441.0

234 lleasured along an east-west line, from the southwest
quarter of sec, & T. 10! oy Re 6 I 4., to the southeast

quarter of sec. 7, Te 10 Iy, Rs 7 E

Vanoss
Shale: mosti{mgovered
Sandstone! st white; silty
Shale: silty
Sandstone! pale; lim y; locally con-
glomeratie (i.e., in

P ———————

the southeast

740
2,0
68.0
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uarter of sec. 14, T. 10 W,
§. 6 Eo ) ; about g : 13 ° 0 13 L 0

Ads
Shale: pastel shales, multicolored 152.0 162.0
Sandstone: buff, massive, locally
contorted; contalns occasional
lenses of chert pebble conglomer-
ate; about 10.0 10.0

(Continue downward with No. 88)
144, Measured along the east-west line between T. 9 I,
and T. 10 1;'., in Rs 8 E.

Vamoosa (lower part)
Conglomerates buff; chert cobbles up

to 3% inches in diameter 6.0 99.0
Shale: mostly red; much of it

covered LhO 93.0
Siltstoaes very soft 10.0 49.0
Sandstone: s3llty 3.0 39.0
Shale: 26.0 36,0

Conglomerste? buffl chert cobbles
up to 5 inches in diameter; not
conglomeratic to the west; about 10,0 10,0

Hilltop

Shale: red 120.0 158.0
Sandstonet soft, buff, friable,

fine grained 540 38,0
Siltatone: sandy; locally hard;

includes Belle City horizon near

the base; not separable, litho=-

logically, from underlying silt~

.stone in the llellie Bly; contorted;

about 33.0 33.0

Nellie Bly
81ltstonet sandy; locally hard} not
separable, lithologically, from
overlying siltstone in the !lill=~
top; contorted; about 30.0 362.,0
Conglomeratet! soft, buff; chert
cobbles up to four inches in

diameters good cuesta capjy about 15.0 332,0
Shale: red 50,0 317.0
Sandstone: buff, very fine grained 10,0 267.0
Shale: mostly covered 26,0 257.0
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Siltstone: buff, massive 5.0 231.0
Shales 28,0 226,0

Sandstone: cherry red, hardil
hematite cementj; caps hi color
varies, locally, to bright purple 10

Shale: 27,

_Sandstone: cherry red to purple}
hematite cement

0

0

2.0
Shalet 22,0 . 15900
Sandstone: soft, buff to light red 11.0 137.0

Shale: alternating with soft silt~

stones 33.0 126.0
Siltstones soft, buff 10,0 93.0
Shale: 5.0 83.0
Sandstone: soft, buff 17.0 78.0
Shale: gray-green 60,0 61.0
Siltstonet: soft, buff, thin-bedded 1.0 1.0

156, ?eaggred w;stwagd from the northeast corner of sec. 5,
s ey » © le

H4lltop
Shales 16,0 208,0
Siltstone: soft, buff 12,0 192.0
Shale: mostly covered 65.0 180.0
Sandstone: soft, buff to almost
white, very fine grained 12,0 115.0
Shale; very dark, calcareous 103.0 103.0

Township l2 lNorth

209. Heasured along the south line of secs. 26 and 27, T.
12 N,, Rs & E., in Okfuskee County.

Barnsdall
Shale: red; silty, especially in the
middle 109,0 111.0
Sandstone: very fine grained;
laminated 2,0 2,0
Chanute
Shale: 25,0 27.0
Limestone: yellow, locally
silty, crinoid 2.0 2.0
Dewey
Shales 6.0 21.0

T .
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Siltstone: or very fine sandstone;
buff
Shale:
Limestone: sandy limestone or
fairly hard buff siltstone

*Lowest [iilltop
Shale:

*Belle City equivalent ?
Limestone: hard, silty; weathers
yellow and brown

lellie Ely
Shale?
Sandstone: pale or buff; very fine
graineds this is the lio, 12
sandstone of Ries (1951); about

1.0

18.0

10,0

#If the Dewey 1s considered the equivalent of the
Belle City, these two intervals must be placed in the upper

Hellie Bly formation.
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Summary

Summary of measured intervals across the Vanoss and Ada for-
mations:

Measured
Section
Number =  Vanoss Ada
234 147 162 (North)
232 140 138
225 180 154
- 231 202 -
230 264 219
229 324 243
221 LLO e
2 ——— 210
21 450% 160
215 415 155
214 L33 160 (South)

%*This measurement can be interpreted as high as 550
feet, but 450 seems to be a more reliable figure.
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