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GEOLOGY OF THE FOYIL ARFA, ROCGERS AKND
MAYES COUNTIES, OKLAHCHMA

CEAFTER I
INTROVUCTION
Location of Area

The Foyil area as defined in this thesis consists of |
the eastern onq«third of Tewnship 22 Vorth, Range 15 Fast,
all of Townships 2& and 23 lorth, Ranges 16, 17, 18 and 19 ]
Fast, and a portion of Township &3 lorth, Range 20 Fast. It
is located in central Rogers County and northwestern Mayes |
County, Oklahoma, and is appreoximetely 300 square miles in
area. (Fig. 1)

The area of this thesis 1s named for the town of
iFoyil which is on U. &. Highway 66 and the 5t. Louis and San
Francisce Rallroad and is the approximate gecgraphlic center
lof the aprea. Other towns in the area are Bushyhead, Adair,
Daves, Sageeyah, and Sequoyahe.

The border of the Foyil area lies about 23 miles

northeast of Tulsa, about £ miles north of Claremore, the

county seat of Rogers County, and about 2 miles north of

4
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Pryor, the county seat of Mayes County.
U. 8., Fighways 66 and 69 and Oklahoma 3tate Highways
88, 28, and £ serve the area, as do the 5t. Louls and San
¥rancisco, Misscurl Pacific, and Missourl Kansas and Texas

Rallroads.

Scope and Purpose of Report

This report 1s a result of a surface study of the
Krebs and Cabaniss groups of Lower Desmoinesian (Upper Middle
Pennsylvanian) age as they crop out in the Foyil area. The
primary purpose of this Investigation was to study the char»l
acteristics and measure the thicknesses of these rocks and |
to make a detailed map of their areal dlstribution.

The stratigraphic studies made in the Foyll area tile |
up with similar studies te the north, south, and east. Thea;
\
1

studies are part of a basic mapping program belng conducted

by the Cklahoma Geclogical Survey.

Frevicus Invegtligaticon

Frior to this study, there had been little detalled
work dore in the Foyil erea. In March, 1910, Could, Chern,
and Hutahiaanl published a bulletin that dealt with grouping

of FPermsylvanian rocks in eastern Oklahoma and contained a

1Gould Charles Ne., Chern, I's W., and Hutehison, L. Ls,
"Proposed Grcups of tennsylvanian Roeks of Fastern Oklahoma, 4
ftate Unjversity of Cklahoma lesearch Bulletin, No. 43,

piare 2 i 19 10, \
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generalized map of the boundarics of these groups. Later
}the same year Ohernl in ancther bulletin divided the groups j
iinto formations. bmithe mapped most of the Claremore (uade ’
rangle and Ohern® mapped the lowata and Vinita Quadrangles
in 1914. PNelther fmith's nor Ohern's work was published but
the results of treir work were used in the compllation of the
Geologle Map of Oklahoma in 1926.% Woodruff and Cooper®
wrote on the geology of Rogers County in 1926 andwlrelands
wrote on the geology of Wayes County in 1928. Neither work |
gives very aéaurate treatment te the Interval covered in
this report. Oklahoma Geclogical Survey, Bulletin Ko. 4,

ﬁritten by C. We S8hannon and others and revised by C. L.

|
l
i
[
|
\
K
10“arn, De We, "Stratigrapby of the Clder PennsylvaniLn
'Rocks of Northeastern Oklahoma," State University of Ckla-
homa Researeh PBulletin, No. 4, Iecemb&r T 1910«

g&mith C. Ds, "Ceology of the Claremore Guadrangle,"

Unpublished wanuscript map on file at the office of the Oklam
homa Gecloplcal Survey, 1911. (not seen)

i 5Ohern Pe We, "Ceclogy of the Nowata and Vinita Quadt

rangles," Unpub1isled manuseript on {lle at the office of th
IOklahnma Geclogical Survey, 1914. (not seen)

‘ 4wiser, Hugh D., "Ceoclogic Wap of Oklahoma," United
ubates Geological Survey, 1926.

f 5ﬁoodruff, E. G, and Cooper, C. L., "Ceclogy of Rogers
County," Oklahoma Geclogical Survey, Fulletin No. 40-U, 1928,

slreland He Ao, "Oeolopy of layes, Ottawa, and lela-
ware Counties,” ' Oxlahoma Geclorical Survey, Fulletin No.
40=-HE, 1930
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Cooper in 1926,% contains a small scale map which includes
the Foyll area. Several coals and the base of the Bluejacket

gandstone are shown on this map. In 1944 Dakesz

mapped most
of the units from th§ top of the Chelsea sandstone to the

base of the Fort Scott limestone. The line representing the
base of the Fort Scott on his map more accurately delineates

the base of the Breezy Hill limestone. The ceoal he refers to

as Fort fcott coal is Iron Fost coal. Auat1n3 mapped the |
Tiawah limestone and Chelsea sandstone throughout the Foyil %
area in 1946. In 1947 Renfrc4 mapped the Little Cabin sand»l
astone throughout the area. He found that tracing the Little%
Cabin south it becomes the Warner sandstore of the Muskogee—;
Forum area and therefore the term Little Cabin is being dropjed
and the term Warner is being extended northward as far as this

unit is tracaable.5 The term Warner will be used in this

thesis.

Ishannon, €. W. and others, "Coal in Oklahoma," Oklae

homa CGeclogleal Survey, Bulletin No. 4, Flate 1, 1926.

“0akes, Malcolm C., "Broken Arrow Coal and Assoclated
strata, Western Rogers, Wagoner, and Southeastern Tulsa L
|

|

Counties, Oklahoma," Oklahoma Ceological Survey, Circular No
24, 1944,

5Auat1n, Re Be, "The Chelsea Sandstone and Associated
Gtrata, Fest and Northeast of Claremore, Oklahoma," Unpublished
Master of Science Thesis, University of Oklahoma, 1946.

‘Renfro, H. B., "Geologie Map of the Vinita-Wagoner |
pistriet, Northeast Oklahoma," Unpublished Doctor's Thesis, |
University of Wisconsin, 1947. (not seen) i

l

5Branson, Carl C., personal communication, September,
19531 e B A SWT T R T T = |




s Fresent Investipation eaNTed)|

, Freliminary study of work previously done in the areai
and tre planning of methods to be used in the Tleld wers dou$
?in the spring of 1955 The base map to be used was also eam+
&piled during this period from serial photopgraphs supplied byi
the Oklahoma Geological Survey. | i
i Field work was carried on extensively throupghout the 1
&anmmer of 1963, Earlier mnpping of certain units in the are#
baa cheeked and refined where necessary sné also a rumber of‘
units not previcusly mapped were either traced across the

rea or until tréy<dimappearcé or beeame unrecopnizable. |
| The gderial photopraphs used in making the base map were

Llso used in conjunction with the fleld study. The detalled

map work was done by ﬁracing the units on a sheet of transe l

parent acetate paper superimposed over the aerial Phetograph#.
baological date were then transferred teo the tase map. When
sketehing on the stereocscopile pairs was thought to be erronee
cus the key locations were checked in the field., Certain
units could net be sketched on sterecscopie pairs and the
puteropg were walked throughout the area inasmuch as peossitle.

Reliasble outereops are few, the best being found in

oad cuts and along atreams. A large amount of time was spe
;n tracing units that ehanged thieknesses ard characteristic

#hruptxy.

Ztratiprsphic sections were measured with the use of

i

1 e T s Y NS Tt
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& hand level and a steel tape. These sections were measured
with overlapping portions and fitted together to compute a
generalized section. Measurements of units were made in as
many places as possible so therresults would give the writer
an over-all picture. At many places key beds are missing
and therefore much difficulty was encountered in determining
the tops and bases of certain units. This was particularly
true in measuring sandstones in the area. The thicknesses
of large covered intervals were calculated mathematically.

Regional dip was disregarded in measuring sections
.because the error introduced in doing this is undoubtedly

no more than that introduced in using the hand level.

Topography and Drainage

The toporraphy of the area is that of broad grass
covered valley underlain by shale and prominent eastward
facing cuestas that are In most cases covered with timber.
The cuestas are formed by the many massive sandstone and
limestone units in the area. The relief of most of these
cuestas averaées about 100 feet. The most prominent cuesta
is supported by massive Bluejacket sandstone and rises at
many places over 200 feet above the shale valley to the east}
Total relief in the area is about 370 feet. The lowest poink
is in the scuthwestern corner of the area along the Verdigrib

River and the highest point is in the central part of the

area.
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The area has been surveyed by the township and range
anatem and about 75 per cent of the sectiens are bounded by
meintained and traversable roads.
‘ The general strike 1s nearly northeaste-scuthwest and
:the general dip is gentle, varying from about 34 feet per
mile to about 40 feet per mile to the northwest. As the dip
is mueh too gentle to measure in the fleld it therefore was
caleulated by the three point method.
The major draipage in the western half of the area
is the Verdigris River with 1te main tributaries, Flue Creek,
Fveetwater Creek, and Dog Creek. The major drsinage in the |
esstern one-half of the region is Pryor Creek with its main |
Eributarian, Little Fryor Creek, Osapge Creek, and Seminole |
braek. Pryor Creek eventually flowe into (Grand River south i
br the Foylil area.
| The larger streams are structurally controlled to a
ﬁnrgo extent. These subsequent streams {low in the shale %
{julleya rarallel to the strike of the beds. A few streams ](
kollow fault traces for short distances. The smaller aisx'oammi
|

Fend to have a dendritie patterne.

|
?
| | |
!
|




CHAFTER II

STRATIGRAPHY

Introduction

The rocks covered in thils study compose the Krebs and
Cabaniss proups. The preater part of the interval has pree
viously been called the Cherokee proup and was {irst studlied
and deseribed in Kansas where it is predominantly shale. The
herm Cherokee has now been dropped by the Oklehoma Geclogical
Furvey and 18 replaced by the terms Krebs and Cabaniss. This
new classification will be used in this report.

In June, 1953, Oakes! published a new elassification
pf the Cherokee group interval based on evidence farther
@outh in eastecentral Oklahoma. He divides the interval into
khe mreviously mentioned Krebs and Cabaniss groups. COakes
baaed his classification of separating this interval into

two groups because of abrupt change in character of the sedie

|
|

‘ lﬁakes, Halecolm C., "Krebs and Cabaniss Oroups, of
Fernnsylvanien Age, in Oklahoma," Bulletin of the American
%§sac1at on of Petroleum Ceclogists, Vol. &7, HOs 6, Dps 152 5=
1526, June 1, 19563.
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ments in the MeAlester basin, where coarse chert pebbles
ﬁixed with coarse quartz sand in the Thurman sandstone abrupé-
1y succeed shale and fine grained sandstone in the underlying
Foggy formation; a distinet psleontological break; and dis-
cordance in structure between Fogpy and older rocks and the
structure of post-Bogpy rocks. The Pogpey is the highest fore
mation in the Krebs group and the Thurman is the lowest fore=
pation in the Cahaniss group. |

Representatives of five northern Mid-Continent states
met at Nevada, Missouri, March 3l-April 1, 1953, and reaehadi
1

?n agreement on division, classification, and nomenclature
|
of pre-¥armaton Pesmoinesian beds in these states. The states

represented were Iowa, Kansas, Missouri, Nebraska, and Oklaw
#oma. Representatives from Iowa abstained on a rnumber of |
iﬁems. Clder established names were retained with some re-
éefinition and new names were Iintroduced to complete the
¢lassification.

This new classification recognizes cyclic sedimentae

|

g
Fion and coal beds are regarded as the most persistent units

in the succession. Ulivisions of formational rank include
s
beds from the top of a coal bed tc the top of the next highenr

¢oal bed with four exceptions. Usage of these formational

units 1s restricted to those areas where shelf conditions prae
vail. The Foyil area is considered to be near the hinge 1lin

between the basin to the south and the shelf area to the north.

Wl M e
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The basin facies classification will be used in this thesis |

W
pnd correlation with the shelf classification will be made.

Krebs Group

Oakes defines the Krebs group so as to include all »
rocks between the Atoka formation, below, and the top of the?
bogmy formation, above, and it contains the following forma-%
kiona listed from older tec younger: Hartshorne sandstone, '
ﬁcAlester formation, favanna formation, and Boggy formation.[
it extends {rom the northeast flank of the Arbuckle Mountain
bortheastward to the Kansas~Oklahoma line, and eastward in
fhe MeAlester basin to the Arkensas-Oklahoma line. The Krebs
group 1s named for the town of Krebs, in Township 5 North,
%anne 15 Fast, in Pittsburg County, Oklahoma, and is the
iowest group of the Des loines seriese.

i The rocks of this group are for the most part dark to
$ray shales and some sandstone that is mostly silty and fine
iv medium grained. It also contains some thin lenticular
iimestone beds of local occurrence south of the Canadian
Hiver, three thin limestones between the Canadian and Arkans#s
#1vera, and at least three thin fairly continuous limestones
:{;orth of the Arkansas. In addition the Krebs group contains
éevernl coal beds.

The Krebs is about 6,000 feet thick west of WcAlester,

along the axis of the MeAlester basin, 3,000 feet thick and

psrtially erodod 1n the eastcrn part of the banin, 625 fest
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?hlck in the Foyil area, and 340 feet thick along the Kansase
Oklahoma line.

The Krebs group is apparently conformable on the Atoka
formation, below, where Atoka 1s present, but unconformable
on older rocks, and is unconformable with the Cabaniss grocup,
above s

In the Foyil area the Krebs proup ag defined consists
of all rocks above the Atocka formation where it is present |
and the Mississippian Fayetteville shale when the Atoka 1s
absent, below, and below the Senora formation, the lowest ¥

formation of the Cabaniss group present, above.

Cabaniss Croup ‘
. Oakes defines the Cabaniss group as including all
?rooks above the Krebs group and below the base of the Nare ‘
jmaton groups Between the Arbuckle Hountains and the Arkanslr
River, the base of the Marmaton is in the Calvin sandstone
;and in northeast Cklahoma it is the base of the Fort Scott
limestone. The Marmaton 1s the highest group in the Des
Moines serles. The Cabaniss group 1s named for the village
Eof Cabaniss in Township 6 North, Range 12 Fast, Pittsburg |
1County, Oklaloma, and comprises the following formations
‘listed older to younger in age: Thurman sandstone, Stuart

‘shale, and Senora formation.
!

The rocks of the Cabaniss group are much ccarser than

‘those of the underlying Krebs group in the ¥cAlester basin |

e o T B W SN e T A |
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fﬁf"giddésouthisitvard<iﬁd northeast ward into {iner prained
‘ediments. The Senora formation contains several thin pere
biétent limestones as well as a number of coal beds, several
of economic importance .
| The Cabaniss group is thickest near the village of
Cabaniss where it is 1,000 feet thick but thins southwesta
#ard and northeastward because of overlap of lower units as |
well asg thinning within units. It is 350 feet thick at the |
Trkansas River, £15 feet thick at the Foyil area, and 160 |
teet thick at the Kansag«Oklahoms line.

The Cabanliss is unccnformable con the Krebs group,
?elow, and conformable with the overlying Marmaton groupe
The Thurman sandstone is thought to be overlapped by the
%tuart shale beneath the broad, surficial deposits associated
;1th the Scouth Canadian River, and the ftuart 1s overlapped
ﬂy the Senora formation in Township 13 Forth, Ranve 1€ Last.
&ortheastward to the KansaseOklahoma line the lower beds in
éhe Senora are progressively overlapped northward by higher
$enora beds. The fenora 1s the only formation of the Cabanisg
4roup present in the Foyll area. In earller rerorts by Lowe

1,2 the Thurman sandstone and 2tuart shale were erronéous]

z
han

I
i

I

Yownan, 8+ W., "Lower and ¥iddle Pennsylvanian Strati
graphy of Oklahama East of the Meridian and North of the Are
buckle Mountains," Tulsa Geolopical Soclety Dipest, Vol. 1,
unnumbered p. 35, 18352.

BLowmnn, fe We, "Cherokee ftructural History in Cklae

homa," Tulsa Ceological Soclety Digest, Vol. 2, p. 31, 1933,

¥
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¢éorrelated with beds In nortieast Uklahoma.
The Cabaniss group as defined in the Foyil area con-
8ists of all rocks above the Boggy formaticon, the highest
formation in the underlying Krebs pgroup, below, and below the

base of the Fort fcott limestone, above.

General Features

During EKrebs and Cabaniss time the Foyil area was
part of a relatively stable shelf or platform area on which
thin but extensive, ecyclic sedimentary units were deposited.
This shelf area was raised and lowered by crustal unrest dure
ine Pennsylvanian time with resulting repeated alternating |
transgression and regression of the sea. As a result the
sediments and thelr lithologic character were repeated with |
each transgression and regression of the sea. This type of |
;edimantation is called cyclic sedimentation and the result-\
ing sequence of rocks in one cycle is called a cyclothem. |
\

However, farther south into the licAlester Basin the cyelotbeIa

are not as well developed as those on the platform area. Th

slight rise or fall of the sea causing the variation of aediT
ments on the platform area did not affect the deeper part of
tha basin and sedimentation went on uninterrupted thereby re

sulting 1n‘fowor and thicker sedimentary units.

e i

In Kansas the interval under dlscussion is predominant-
ly shale. However, southward towards the licAlester Basin, ?

@andsteones and limestones are both introduced and become 1
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thicker. In the Foyil area, the exposed rocks of the Krebs
i‘"d Cabaniss groups consist of approximately £6 per cent
:aandltone. Many of the shale intervals are arenaceous and
the limestones in the upper part of the interval have a high
811t content.

Rocks of the same class but of different ages 19 the
iFoyil area are difficult to distinguish one from the other.
In the field the best method of distinguishing certaln unitJ
is to observe the units lmmediately overlying or underlying

any designated unit. In order te recognize a sequence Iin

some cases both those above and below were necessarily used.
The different limestone members usually have a high silt cone
tent and are in almost every case abundantly fossilifercus.
The sandstones contain mica and iron compounds in varying !
;amountu and contain plant fragments and impressions but lack
invertebrate fossils.,
In the Foyil area under the present scheme of classie

fication, the Krebs and Cabaniss groups contain 5 formations

and numerous members.

The roeck units will be described in descending order,
from youngest to oldest, which is the order in which they

were mapped in the field.

Fort Scott Limestone

The Fort Scott limestone, the basal member of the
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‘Marmaton group, was named by swallow®

Seott, Kansas. Southwaréd this unit consists of two limestone

after the town of Fort

members, the upper and the lower. The lower member is identi-
fied as the Blackjack Creek limestone of Kansas. Only the
base of the Lower Fort icctt was mapped, no thicknesses were
measured and only a brief description is given., This limee
stone is dense, highly fossiliferous, dark-gray to blue-gray
on fresh exposure, and contains ccnsiderable silt. It is

apparently conformable with the underlying shale.,

Excello Shale
The Excello is hard, black, fissile shale, buff to

tan at the top at some localities and containing abundant

‘phosphatic nodules which range in size up to about an inch

in édiameter. This shale is of great assistance in distine

guishing the Lower Fort Scott limestone from the underlying
Freezy H1ll limestone. It 1s uniform in thickness at about
5 feet.

The nueleus of the phosphatic nodules present in the

i
1

EExoollo shale 18 in many cases & fossil. Glaphyrites
angulatus (Miller and Furnish) was found to be the rucleus

of one of these nodules at the center of the SE 1/4 sec. 3,

Te 23 Ney Re 17 E« On the north side of the section line

ﬁ
1 Z
Swallow, G. C., "Preliminary Report of the Geologie

cal Survey of Kensas," Kansas Geoclogical Survey, p. 25,
1866« )
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‘'road near the northeast corner of sec. 1, T. 23 N., R« 16 E.,
the following fossils were found to be present in the nodules:
Edestus |

SDe
OrEIcquTﬁbn missouriensis (Shumard)
Glaphzgitos angulatus 1M1fler and Furnish)

Breezy Hill Limestone
The Freezy Hill limestone was named and described by

Pilerce and Courtier1 in 1937 from a type locality near kule
berry, Kansas. The Freezy Fill of CUklahoma is identified
with the Freezy Hill of Kansas. This finely erystalline,
‘compact limestone is pray on fresh exposure but weathers
light brown to buff and has a high silt content. At several
‘places pieces of this limestone were weathered to a light,
‘poroua, iron-stained residue. The Ereezy Eill limestone is |
‘fairly uniferm in thickness throughout the area, with an %
average thlckness of about 7 feet. The ireezy Hill is abun%
dantly fossiliferous, especially In its upper half. The foﬁ-
lowing fossils were collected from the Ereezy lHill limestonJ
about 50 yards northwest of the southeast section corner of
section 20, T. 22 N+, R. 16 E.3

E Crincid stem oszcicles

ftamose bryoczoans ‘
Fenestrate bryozoans

erplexs (McChesney)
mnrfoaglna T'unbar and Condra
€ (llorwood and FPratten)
tus americanus Dunbar and Condra

2] | [dium pirtyl Jeffords i

lPieroe, We Go and Courtier, W. H., "Geology and Coal
Rescurces of the Southeastern Kansas Coal #ield in Crawford,

Cherckee, and Labette Ccunties," Kansas Geological Survey,

Fulletin Wo. 24, 1934.
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Y Faunule collected from the Freezy Hill limestone in
the N¥ 1/4, SW 1/4, of sec. 18, T. 22 N., R, 16 E., includess
Neospirifer dunbari R. H. King

Lictyoclostus americanus Dunbar and Condra
Fehinoconchus semipunctatus (Shepard)

Fusulina plena Alexander is present in the PBreezy Hill

limestone in the SE 1/4 of sec. 3, T. 23 N., R. 17 E.}
About two feet below the top of the Freezy Hill there
is a zone that contains considerably more silt than the rest
of the unit and it therefore weathers exceptionally fast.
This was also noted by Lohman8 north of the Foyil area and
by Tillman® to the south. Tillman found a one foot shale
bed introduced in thLisz part of the Ereez& Hill in the Nwsl/!l
of secs 5, T« 19 No, R. 16 E., and in the SW 1/4 of sec. 18,

T. 20 N., R+ 15 E.

Kinnison Shale

The name Kinnison shale was first proposed for the

interval between the Hreezy Hill limestone, above, and the

Iron Post ccal, below, by Howe® 1n 1951. Howe also proposed

|
|
|
1

——

| 1r1exandcer, R. De, "The Desmoinesian Fusulinids of

Northeastern leahomn,” Unpublished Master of Science Thosia+

University of Oklahoma, p. 52, 1953. '

\

2rohman, C., Jr., "Geology of the Whiteoak Area, Craig

and Nogers Counties, Oklahoma," Unpublished Kaster of Science
Thesis, University of Oklahoma, p. 47, 1952.

aTillman, J« L., "Ceclogy of the Tiawah Area, Rogers
and Mayes Counties, Oklahoma," Unpublished Master of fcience
Thesis, Univeraity of Oklahema, p. 10, 1952.

4Howe, W. B., "Bluejacket Sandstone of Kansas and Okla-
homa," Bulletin of the American Association of Petroleum

Geclogists, Vol. 35, Nos 8, pps. 2092= 3, 1951.
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the name Iron Post for the coal immediately underlying the
Kinnison shale. This ghale 1s dark gray in its lower part
and buff to yellow near the top at most places. It varles
in thickness from a minimum of about 0.5 feet to a maximum
of £ feet and thins from north to south. In the northwest
corner of sec. 36, T. 22 N., R. 15 E., this shale is both
calecareous and fossiliferous. This is the only locality in

the Foyil area where this conditicn was noted.

Interval From the Kinnison Shale

to the Lagonda Sandstone

The name Lagonda has been approved for the rocks be-
jtween the Iron FPost coal, above, and the base of the shale
interval below the Lagonda sandstone, below, by representa-
tives of five northern lid-Continent states at a conference
held at Nevada, Missouri, March 3l-April 1, 1953. All units
are termed Lagonda, i.e. Lagonda shale, except the Iron Post
coal, which is at the top of the Lagonda interval. North of
the Foyll area the base of this interval is the top of the
Bevier coal. There 1s also another coal below the Bevier
coal and above the Verdigris limestone, the Wheeler coal.
leither of these coals is present in the Foyll area; there-
fore, the Lagonda interval is defined in the Foyll area as
those rocks below the Kinnison shale, above, and above the
base of the Lagonda sandstone, belowe.

Tboilroy Post coal varies in thickness from 8 to 18
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Inches but malntalns a fairly constant thickness of 17 inches.
It is of fairly good quality and persists throughout the
area. This coal has been strip mined commercially at one
locality, in sections 3 and 4, T. 23 N., R. 17 E. FIlsewhere
stripping has been done cn & small scale by individual farmers
to provide coal for their own use. Underlying the Iron Fost
ceal is a limonitic underclay at most places about 0.3 feet.
| The Lapgonda shale is primarily gray to buff, irone
stained, and varies in thickness from about £ to 20 feet.
This interval thickens from north to south but the variable
thickness is due primarily to the behavior of the underlying
Lagonda sandstone which grades laterally and vertically into
silty shale. This shale and many of the other shales 1in the
area contain a peculiar dike-like structure. However, no
iatratigraphic significance is attached to this characteriati@.

In the southeastern part of the Foyll area this 1lne
terval contains a 0.5 foot, fossilifercus, dirty gray, sandi

‘limastone. This bed is here called the Lagonda limestone

and it divides the Lagonda shale into upper and lower units.
:The sandy limestone 1s present at outcrops in the NW 1/4 ofé
sec. 36 and in the NE 1/4 of sec. 34, T. 22 N., R. 15 E., ?
and at the E 1/4 corner of sec. 8, T. 22 N., R. 16 E. Also |
rresent at the outerop in the NW 1/4 of see. 36, T. 22 Ne,

R. 15 Fs, is a 0.17 foot, compact, fine, necdular, buff to ;

dark brown, micaceous, fossilliferous, impure limestone.
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fhis is the only locality at whieh this limestone was found.
Lohmanl found the Lagonda sandstone to be brown, calcareocus,

and fossiliferous in the northern part of T. 25 N., R« 18 E.
From evidence in the Foyil area, the writer believes this
calcareous sandstone to be the Lagonda limestone, with the
Lagonda sandstone probably present in a shale facies. Tille
wan® found a tan micaceous sandstone in this interval farther
south. It is believed that the Lagonda limestone changes

facies from a limestone to a sandstone from north to southe

Lagonda Sandstone

As previously stated the use of the name Lagonda was
aprroved by representatives of five Mid-Continent states at
a ccnference in Nevada, Kissouri, on March 3l-April 1, 1953 |
This sandstone in subsurface is called the "Squirrel" or
"Frue." It is called the "Squirrel" by drillers because of
its habit of "jumping around”" in well logs. In the Foyil
arca the sand and sandy zone between the Preezy Hill limee ;
stone and the Verdigris limesteone 1s correlated with and ;
*alled the Lagonda sandstone.
\
| The Lagonda sandstone varies greatly in both bhlcknoli
;nd characteristics. It varies from an indistinct shale in-i

terval, to an interbedded zone cof thin sandstones and sandy l

l

—
lnobman, Ce, Jr., Unpublished Waster of Science Thesid,

University of Oklahoma, pp. 43-44, 1952.

2Tlllmnn, Je Loy, Unpublished kaster of oeicnco Thesiui
University of Gklahoma, pe 11, 1868+
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corner of sec. 19, T. 22 HN.,

R. 16 E.
X a massive sandstone 9 feet thick. hi riter r

A OTIC sandstone as a sandy zZone grading botl

11 ind vertically into sandy shale. In general this
ickens from north to scuthe At the L/4 corner of
. . £ ey Re 17 E., the Lagonda ] \ ive and &
i L b 1/4 of sec. 1 s .« Lt oy Re 1 s 2L 48
inctl exposed shale interval, anc £ e 1/4 e
« B2, Te 82 Ko, Re 16 E., 1t 1 o0 feet thick and

21

Fig. 2. Thin bedded shaley
Lagonda sandstone. South 1/4

feet



R
consists of three massive beds separated by thin sandy shale
;zones, The Lagonda is & medium to [ine-prained, moderate
%rown to buff, micaceous, crouss-bedded, somewhat indurated
sandstone.
The Lagonda forms broead rolling hills that blend with
and make spurs from those supported by the Preezy Hill and

Fort Scott limestones.

Interval From the Lagonda Sandstone

to the Verdigris Limestone

The rocks of this Interval consist of gray to buff
shales that are silty at places and generally are poorly ex=
pesed. 'The interval varles from 2 feet to about 18 feet,

although 1t is at most places well over 10 feet in thickneasL

Verdigris Limestone
This unit was originally named by C. D. smith! from

exposures at the Verdipgris River. The name first appeared
! 1
in print in 1928 on 3mith'82 geologic map of the Claremore i
‘ \
ﬁuaﬁrangla which accompanied Cklahoma Gecloglcal Survey Bulle-

%bin Number 40-U. The Verdlpris was first described by coope¥3

‘ 1bm1th C. Du, "Ceclogy of the Claremore Quadrangle, "
Unpublished manuseript map on file at the «ffice of the Okla#
homa Geclogical Survey, 1914. (not seen) |
eWcodruff, fe Gu, and Cooper, C. L., Oklaboma Ceclo= ;
gical Survey, Bulletin No. 40-U, 1928. ‘

Goeger, G+ Le, "The Correlation of Coals in Oklahoma
and Kansas," Proceedings of the Okla‘oma Aeaaeny of kcienca.
Vol+ %, P« 181, i9e8. £
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in 1928. This unit extends northward into Wissouri where it

evicusly had been named the Ardmore limestone. However,
Ft the econference at Nevada, Klssourl, the name Ardmore was
dropped and the name Verdigris was appreved for this limee
stone.
‘ The Verdigris limestone persists throughout the area
with one notable exception and is 5 to 7 feet thicke. The
5imestene is missing as a litholegle unit in the SE 1/4 of |
macﬁ 6 and the ¥E 1/4 of sec. 7, T. £3 N., R. 17 E., bacause‘

it has been removed by solution. It deviates frow its nore {

rnal thickness in the central one-third of T. 28 N., R. 16 E.T

where 1t sttains a thickness of 14 feet. 7This conslstent o

|

single massive limestone 1s easily recognized both in the
|

@131& and on areal photographs.

|

|

|
|
The Verdigris is finely crystalline, compact, highly |
fossilifercus, and contains silty and argillaceous impuri- i

ties. On fresh exposure it 1s medium to dark gray but upon
|

weathering it becomes rusty brown te yellowish orange with |
Ebbe more resistant fossils etched in relief.

; Faunule collected from the Verdigris limestone in the
NE 1/4 of sec. 20, T. 22 N., R. 16 E., includes:

|

| Crincid stem osslicles

Phrieodothgria perplexa (MeChesney)
| ctyoclostus americanus Dunbar and Condra
? Chonetes pranuliier Owen

Cancrinella boonensis (Swallow)

Werpinifers muricatina Dunbar and Condra |
Can%nia torquia (Owen |
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Fusulina egquilaqueata Alexander is prosent in the \
Verdigris limestone in the SE 1/4 of sec. 3, T. 23 Ne, Ro
i? Eol

Interval From the Verdigris Limestone

to the Chelsea Sandstone

By fleld measurements at three equally spaced localie
ties aloné the outerop belt this rock interval was found to
be about 80 to 90 feet. North of the Foyil area Lotman®
feund this interval to be about 108 feet, while T111lman®
found the interval thlckens from south to north mainly in
fha upper part. i |

The only bed of stratigraphic importence within this |
;ntarval is the Broken Arrow coal. The ccal varles in thick+
ness within the Foyll area from 16 to 21 inches and lies 50 i
to 60 feet below the base of the Verdigris limestone. The |
Eroken Arrow 1s a coal of commercial quality and is strip
&1neﬁ extensively in T. 22 N., R. 16 F., and has been strip
Wincd less extenslively in T. 23 N., R. 17 £+ The Broken i

frrow coal is the equivalent of the Croweburg coal of Kansasp

r_
!

i 1A1axander, Rs I'e, Unpublished Master of felence Th@aia
University of Cklahoma, pe 29, 1953. ‘

!
gLohman, Cep Jr., Unpublished Master of Sclence Thaai*,
Univeralty of Oklahoma, p. 40, 1952. |
| ?
51411man, J. L., Unpublished Master of .clence Thesis,
pniversity of lealoma, rpe. 16-18, 1952. |
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The name Croweb

sut t

AN OMA « P oy

is referred to

e
=0
urg was retalned by the conference at Nevada,

he name PFroken Arrow will still be used in

detalled information cn this coal the resder

1

the work of Cskes.

|

Fig. 3+ Rock interval between
the Verdigris limeatcne and the
Broken Arrow coal exposed Iin
the strip pit in sec. 16, T.

22 Ne, Re 16 E,

ely underlylng the Verdigris limestone 18 a

fissile ashale contalinlng phosphatic nodules.

*

Malcolm C., Oklahoma Geclogical Survey, Cire

]
cular No. 24, 1944.
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fhis black shale is of considerable value in identifying the
pvarlying Verdligris. The rocks of the remainder of the ine
Jterval down to the PEroken Arrow coasl are variable. The rocks
are composed of gray shale and gray to buff silty shale. The
shale immediately above the Broken Arrow contains large cale
careous siliceous coneretions that have the shape of flattened
iapheres. A very unusual sedimentary feature is present in |
the silty shale Interval overlying the Hroken Arrow in sec.
16, T. 22 K., R. 16 E. Current bedding is shown very plainly
here by thin alternating gray and black beds. The black
color is due to the carbonaceous matter present. The unusual
1feature exhiblted is the high ripple mark index of 15. The
‘indax is determined by dividing the length between suceessivp
aresta (15 inches) by the amplitude of the ripples (1 inch).
:This index is conslidered extremely high for water laid aedi-g
ﬁenta. Throughout most of T. 22 N., R. 16 ¥., and the south-
;east part of T. 25 N., Rs 16 E., there is a local sandstone
that varies in thickness from O to 10 feet end lies about
5.0 feet below the Verdigris limestone. This silty, fine

|
[
|
|
1
Egrained sandstone is tan to grayish yellow and grades late

erally and vertically into silty shale of the same color.

l The shale underlying the Broken Arrow cocal is highly |
variasble in thilckness due to its contact with the underlying
Chelsea sandstone. The contact of the shale with the wndiie

lying Chelsea is highly graditional so that 1t 1s difficulﬁ
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&o pick a definite boundary.‘ At no place is this interval |

kompletely exposed. Where exposed Iin part 1t is gray shale
that becomes silty at many places. In the IF 1/4 of sec. 186,
%T. 22 H., Re. 16 E., about 100 yards west of the east section
1ine road a 2 inch coal underlain by black shale is exposed /4?”%:J
in the ereek bed. This is rrebably the fequoyah conIT/JHow-
ever, because the beds above and below are covered, no ate |
&empt at correlation is here made. An outerop of coal whiehi em)
ks probably Seguoyah coal was found st the N 1/4 corner on alges
the north side of the seetion line road of see. H, T. 83 N.,

« 17 E. Fo attempt at correlation is here rnade. Fast of

his locality about 600 yards on the north side of the road

n the Ybar" diteh a buff allty shale contains plant leafl 1m4

esaions and plent fragment iwmpressions in abundinec. Thoi#
dentified are: ‘
| galamites stem at g

Lepicodendron 8pe
Lepidocencron seuntatum Lesquereux
elinm Lesguereux

ngniart

!

|

antagg Tro |

8 vestica Lesquereux ;
: |

|

3
2
o
<]
=)
%

0
®

:

O
jo
=

=

nisrt
oresaana_(krongniart)

e £ |
%ouro teris ovata hoffman l
ﬁorﬁaftes granditolius Lesquereux {

i

! Chelsea Sandstone

| The Chelsea sandstone was named and deseribed by Ohernt

: IOhsrn De We, "Geology of the Novata and Vinlta Guade
~,4kgublishoé maruseript on file at the office of the
Oklahoma Ceclogical Survey, p. 41, 1914. (not seen)
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in 1914, but the name did not eppear in print until 1927 when
it was included in the generalized stratigraphlic column for
Kay, Grant, Carfleld, and Noble counties by Clark and COOpePol

The Chelsea ls composed of twe lithologle zones, a
lower massive, cocarse, highly ferrugincus, strongly crcsse
bedded zone and a sandy shale zone that grades laterally and
&ertically into shale, sc the top of the Chelsea is exceptlion-
ally difficult to distinguish from the overlying shale. The
lower massive zone commonly supports a cense growth of oak
trees while the upper zone forms a gentle sloping grass
Fovered prairie.
| The lithology of the Chelsea sandstone 1s varliable
fhere it is well developed. It 1s medium to fine grained,
kairly well sorted, light red to yellow, highly ferruginous,
Qieacoous, and erossbedded. Towards the top the amount of |
Eand decreases and the amount of silt and shale increases.
The upper unit is micaceous and buff to tan. About & mile
northeast of Foyil the Cholsea is massive and well developed
Fhroughuut 1ts entire thickness. i
| Due to the nature of the topography and to the litho-

\
hogy of the upper psrt of the Chelsea, the total thickness

et
of thls unit was difficult to obtain. In the SE 1/4 of sec.

B8 and the NW 1/4 of sec. 33, T. 23 N., R. 17 E., 70 feet of

‘ 101ark, Gs Co and Cooper, Ge L., "0il ané Cas Geology!
of Kay, Orant, garfield, and Noﬁle Counties,” Oklahoma Geoe= |

lopical Survey, Bulletin No. 40<H, fig. 5, p. 77, 1027.
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jfan, massive, cerossbedded sandstone was measured., This is
believed to be the maximum thickness of the Chelsea in the
Foyil area, In the SW 1/4 of sec. 18, T. 22 N., R. 17 E.,
on the scuth section line the Chelsea consists of 44 feet of
massive, crossbedded sandstone, and 13.5 feet of s8ilty, fine
grained sandstone.

The Chelsea sandstone is continuous throughout most of
the Foyil area with an outerop belt attaining a width of
miles, except in the NE 1/4 of T. £3 N., R. 17 E., where the
outerop belt changes to a width of only about a half mile bes
cause the characteristic Chelsea is absent. UHere 1t 1s a f
silty sandstone facies that is indistinetly set off from the
rocks above anéd below. This silty sandstone facies extends |
pnte the area north of the Foyll area where 1t again ragaina
its characteristic lithology in the northern part of T. 24 N.,
R. 18 E+1 Up dip to the east in the northern part of sections
5 and 6, T. €3 N., R. 19 E., the Chelsea sandstone is agaln T
Eresent in 1ts characteristic lithology. Along the eastern ?
bdgo of the outerop, the Chelsea sandstone contains rolntively
#1ttle shale, but down dip, towards the west, the amount of E

bhale and siltstone in the Chelsea increases so that as pra-1
hioualy mentioned the top of the Chelsea 1s an indlstinct

ibound&ry s

L 1
-

1Lohman Cey, Jr., Unpublished Master of Selence Thesis,
University of leahoma, p. 37, 1908, ‘




Regionally, as well as locally, the base of the Chelsea

sandstone 1s recognized as an irregular surface.

Fige 4. Massive Chelsea sandstone exposed in
a road cut near the scuthwest corner of sec.
23 M iLw 23 N s Re 17 ‘i*t ™

Interval From the Chelsea Sandstone

tec the Tiawah Limestone

L

The roeks of this interval consist of gray, silty
shale underlain by black, fissile shale that contains abundant
vea~sized phosphatie nodules at some lecallities. The chief

characteristic of this interval is its variable thickness

rancine from 0 to 10 feet. At the northeast corner of sec.

ek
.
iy
=
"
r
]
t
o
.
[

jawah. This shale above 1 18 well as t} I'iawah
limestbone 1& abseni bout 300 yards north of the scutheast
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corner of see. 27, T. 22 N., R, 17 E. Here the base of the
bholseu also lies on the black fissile shale below the Tia-
wah limestone; the shale interval and the underlying Tiswah
himestone having been removed by pre-Chelsea erosion. The
Lbnence of the shale and its variable thickness where present
ﬁlnawhero in the Foyil area is certainly indicative of the
Leality of the previously mentioned irregular surface on

$hich the base of the Chelsea was deposited.

Tiawah Limestone

|
|
[
? The Tiawah limestone was named by S. ¥. Lowman® in
|

toae from exposures about the town of Tiawah, a short

{istance scutheast of Claremore. This limestone is referrad%

to in the subsurface as the Hpink"® limestone because of the
ink ealecite that is present,
| he limestone is compact end fessiliferous and has a |

|
high 811t content like most of the other limestones in the |

kren. On fresh exposure the Tiswah 12 gray and upon westhorﬁ
#ng vecomes light gray to buff. Where the Tiawah is presant!
t varies in thickness from about £ to 4 feet. On continued
xposure, it weathers rapidly to a gray ironstained clay

¢h represents the inscluble impurities remaining. Due to

1 : |
Yownan, 8. ¥., Tulsa Geological Society Digest, Vol
Unnumbered p. 34, i9 . |

aFltts, Le Eo, Jr., and Frant, R. A., "Pennsylvanian

and Mississipplan Rocks of Dastern Oklahoma,"” Tulsae Geologiegl
.g.s.e.i_en-_ Field Trip Guide, 1946. ol A !

L
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this rapld and complete weathering, the Tiawah limestone
could not be continuously mapped. Also, as previcusly men=
ticned, the Tiawah is absent due tc pre-Chelsea erosion.

Wellerella sp. was collected from the Tiawah limestone

in the NE 1/4 of see¢. 15, T. 22 N., R. 17 E.

;ntarval From the Tiawah Limestone

te the Taft Sandstones

In the southern one-half of the Foylil area the rocks
of the interval from the Tiawah limestone to the upper Taft
sandstone are fairly distinctive. However, north of the
Diver Creek fault the upper and middle Taft sandstones are
represented by a shele facies so that the total interval from
the Tiawah limestone bto the lower Taft sandstone 1s indis-
tinetly exposed.

This interval is veriable, ranging from 22.5 feet to |
41 feet, and contains two distinctive units: the Tebo coal
and the "White" sandstone.

Inrediately underlying the Tiswah limestone 1s a
ﬁlack fissile shale which contains small pea-sized phosphatie
godulas‘ This shale at some localitlies grades inte gray shaio
hear the tope At one locality the black fissile shale 1is
abrnormally thin and the overlying gray shale attains a thicke
ness of about 1.5 feet. The thickness of this interval is
variable, at least partially due to the pre-~Chelsea erosion

that removed part of the rocks at certain previously named
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localities, It ranges from about 1.5 feet to about 5 feet
in thickness.

Immediately underlying the black fissile shale is the
Tebo ecoals This ccoal is thin and poerly developed so that
possibly it is present at localities not found by the writer.
A 2 to 3 foot gray underclay underlies the ccal. Immediately
underlying this underclay at some localities is a light buff,
somewhat ferruginous, fine grained, falrly massive, micaceous,
sandstone varying in thickness from a minimum of Q.5 feet to

a maximum of 5.5 feet, This sandstone was [irst described and

! because of

referred to as the "White" sandstone by Austin
its white appearance on a fresh exposure. The writer bee
lieves this sandstone to be loeal in nature and not as exe
tensive as Austin belleved it to be. Because of its chare
acteristics and its relationship to the underlying sandstoneq
it may actually belong te the Taft sandstone series. It was
not found to be as continuous as the lower sandstones and
therefore it was not mapped as a lithologle unit.

The rocks of the remainder of the interval to the

upper Taft sandstone consists of 9 to 17 feet of gray to tan,

somewhat carbonaceous, silty shales.

Taft fandstones

The rocks which make up the Taft sandstones and intere

lAustin, Re Bs, Unpublished Master cf Sclence Thesis,
University of Cklahoma, pe. 5, 1946.
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bedded shales in the Foyil area are equivalent, at least in
part, to the Taft sandstone described and named by w1lson.l
The Taft 1s named for exposures south of Taft, Oklahoma, in
sec. 19, T. 15 N., Rs 17 E. At the type locality, this unit
is 60 feet thick.

In the Foyil area the Talt interval conteins approxi-
mately 146 feet of interbedded sandstones and shales and at
least two coal beds. This sand and shale sequence, like all
of the other similar sequences in the Krebs and Cabaniss
groups, grades both laterally and vertically from sandstone
to sandy shale to shale sc that no single phase represents
the same stratipraphic positlon throughout the area. The
interval contains many loeal sandstone lenses and three falre-
1y ecnsistent mappable sandstone members. For mapping and
descriptive purposes, these three members are called upper,
middle, ané lower in this report and their bases are shown
on the geclogic map whiech accompanies this report.

The shaleés in this interval are somewhat variable.
They range in color from tan to gray to pray-black and their
litholopy varles from soft fissile to ferruginous, silty shale.
Interbedded with the shales, especially in the shale intervals

below the upper and middle mapped sandstcne members, are thin

Yys1¢0n, Co Wo, Jr., "Age and Correlation of Pennsyl-
vanian Surface Formations and of 011 and Cas Dands of Musko=
gee County, Oklahoma," Bulletin of the American Association
of Petroleum Geologists, Vol. 13, No. 4, p. 511, 1935.
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clay ironstone beds, one of which may be the cap rock of the
coal that is being sporadically strip mined in the NW 1/4 of
sec. 15, T« 22 N., R. 17 E.

Of the three sandstones mapped, the lower one is the
only unit that persists completely across the area. The
upper Taft is contlinuous as & mappable unit as far north as
the Diver Creek fault. Horth of the fault this unit 1s une
recognizable due to a facles change into shale so it cannot
be distingulished from the shales above and below. This meme
ber is about 5 to 5.5 feet thick. The middle Taft is the
'laast developed of the three mapped sandstone members and
much difficulty was encountered in tracing this sandstone
northward. It is continuous, or nearly so, throughout T.
£2 N+, but north of sec. 6, T. 22 N., R« 18 E., it 18 not
present due to a facles change to shale northward. When pres-
ent as a distinet unit 1t varies from less than a foot to
about 4 feet in thickness,

The upper and middle Taft sandstones are very similar
in lithology, being buff to tan, fine pgrained, thinly bedded,
and silty. Topographlcally, the upper and middle Taft sand-
stcnes have subdued expression. The upper unit 1s contained
in most places in the lower part of the escarpment formed by
the Chelsea sandstone and underlylng Tiawah limestone. The
middle Taft forms a small, poorly defined escarpment 1n the

shale valley to the east of the Chelsea sandstone escarpment.
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The lower Taft sandstone is the best developed of the
sandstones In this interval. Lithologically this sandstone
is tan to buff, fairly massive, micaceous, fairly well
sorted, medium to fine grained, highly ferruginous, and cone
tains abundant Stigmaria. At a number of localities, ese
pecially in the north central part of see. 10, T. 22 N., R.
13 E., the sandstone 1s made up in part of brick red, highly
ferruginecus, rectangular, concentrically layered structures,
These structures are attributed te secondary weathering and
no stratigraphie significance is attached to them. The base
of this unit is well developed but towards the top the amount
of 811t and fine grained sandstone increases so that the cone-
tact between the top of this sandstone unit and the base of
the overlying shale unit 1s not distinet, ms is the case with
nearly all of the sandstones in the area. The lower Taft
varies in thickness from over & feet to about 41 feet and caps
many of the Bluejacket escarpments, extending their heights
ancther 50 or 60 feet.

In the erea adjoining the Foyil area to the south,
three mappable sandstone units were found to be continuous,
and to extend into the Foyil area. As previcusly mentioned
the upper ahd middle units grade into shale in the northern
part of the Foyll area. The lower unit extends into the

Whiteocak area adjolning the Foyil area on the north as the

Taft sandstone.
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| An impure but continuous coal bed is present 14 to 18

feet below the upper Taft sandstone. About 200 yards north
of the southeast corner of sec. 27, T. 22 N., R. 17 F., this
coal 18 6 inches thieck, 1s impure, and is underlain by a
gray-black underclay. At the northeast corner of sec. 1,
T. 22 N., R. 17 E., this coal bed 1s represented by 5.5 feet
of interbedded thin coals and nhaygy clay. In the south
central part of see. 12, T. 22 N., R. 17 E., the coal has
been stg}p mined in past years. MNow these strip pits are
abandoneé and covered so that no coal bed was actually obe-
gserved. Ilsewhere, at several localitiéa along the outerop
of this interval, the presence of this coal was noted.

Another coal, whieh 1s well developed and of commere
cial Quality, 1s located between the lower and middle Taft
sandstones. Its exaet stratigraphle position In the section
is questionable. The leocalitles at whieh it crops out are
auch that little can be seen of the interval above or belows.
In the southern part of sec. 7 and the northern part of
sec., 18, T, 23 K., R. 18 E., this coal is overlalin by platy,
blaeck shale and the interval below it contains a 511ty sande
stone that is probably lower Taft. The coal abt this loecality
has been strip mined but at present no work is being done.

In the W 1/4 of sec. 15, T. 22 N., R. 17 E., a 12~
inch coal overlain by 4.5 feet of black platy shale is
present and 1s believed to be the same coal as that deseribed




Fig. 5. MNassive lower Taft sande
stone in NE 1/4 of sec. 11, T.

23 e, Re 13 ¥, lotice crosse
bedding near the top of plecturee.

sbove. The interval above the black shale contalns several
thin calcareous, fossiliferous, clay ironstone beds. At
this locality the ccal lies 3 feet below a 3.0 foot sande
stone bed which the writer believes to be middle Taft. It
18 helieved that the coal deseribed at these two localities

is the correlative of the Welr-Fittsburg coal of Kansas, but

no attempt at correlation is here made. At the present time,

James L. Morgan, a graduate student at the University of

Oklahoma, 1s ecnducting a spore analysis study on this and
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several other coals. With information obtaineé from his
study a more definite correlation will undoubtedly be made.

Mesolobus mesclobus (Norwood and Pratten) was collected

from the clay ironstone caprock above the Wier-Pittsburg (?)
coal in the MW 1/4 of see. 15, T. 22 N., R. 17 E.

Interval From the Taft fandstones

to the Inola Limestone

HBecause of the covered nature of the slopes below the
lower Taft sandstone, this interval at the few localities
it ocecurs is poorly exposed. In the NE 1/4 of sec. 11, T.
€3 N., R. 18 E., 1t consisté of 0«6 feet of clay ironstone
underlain by 11 feet of black to gray shale. In the NE 1/4
of sec. 16, T. 82 Ne, Rs 18 Es, the base of the lower Taft
sandstone 18 poorly exposed, but the interval from the highest
Inola limestone to the probable base of the lower Taft is
here about 1.5 feet of poorly exposed gray shale. In the
center of this section the lower Taft is separated from the
upper Incla limestone by 0«5 feet of gray to buff shale.
Tlllman1 noted a 3 to 4 inch coal in this interval from evi-
dence obtalned in a recently dug water well. The writer

found no coal that could definitely be placed in this inter-

vals

1T111man, J. Le, Unpublished Master of ‘clence Thesis,
University of Oklahoma, pe. 30, 1952,




| The Inola limestone was [irst naved and Jesoribed by
| Lowmanl in 1938 from its presence in Inola Kound, near Inols,
Oklahoma. As described by Lowman, 1t 18 a single 0.8 foot
bed of gray fossilifercus limestone. In the adjeinlng area
;aeuth of the area under discussion, along Cklahoma Highway
20 in see. 18, T+ £1 H., Re 18 F., 4 limestones oscur. At
}tour localities in the Foyll srea, two Incla limecstones were
, iraund and at three localities one limestone, which 1s bee |
lleved to be the lower Inols, was found.

The Inola limestonss apparently westher even more

rapldly than any other limecstones in the aree, because exe
lpo:urea are roare. This ls unfortunate because this limestone
 horisen is important in dlstingulshbing the underlying Dluce
jecket sandstone {rom the overlying lower 7aflt sandstone.
fhis limestone horizon could not be mapped as a continuous
innit- The isolated outorops located by the writer are ahown
|en the gpeologlc map aceospanying this report. |
The northermosat known outcrmp of Inols 1s in the KB
11/4 of sec. €, T £3 Ne, R+ 19 E. This is believed to be
| the lower Inola because 1t contains fusulinids, which are
Eknﬂwn only in the lower limestone unit elsevhere. At this

;}oelllﬁy this limestone is gray on fresh exposure and splotehy

‘ lho-man, S W, %ulsa Ceclogical feclety Digest, Vol
R ¥ Unnumbered p. 34, 1932, £LY <
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gray-white on contimued expesure. It i8 cowpact and fossilie
ferous. 1In the center of sec. 16, T. €2 N., R. 18 F., at
the mouth of an old abandoned drift mine twe Inola limestones
and the interval separating them 1s well exposed. Here the
upper limestone consists of 1.7 feet of dark gray unweathered,
light pray weathered, fossiliferocus, silty limestone. The
lower limestone 1s (.8 feet thick and has the same appearance
as the upper limestone. It is separated from the upper limee
stone by 5 feet of pray shale whieh contains large clay irone
stones. The lower limestone at this locality is assumed to
be the ecap rock of a ccal, but because the mine was filled
.with water no direct ovidence could be found. Two Inola
limestones are in the ¥E 1/4 of sec. 16, T. 22 N., R. 18 E.,
~and are separated by a 3.9 foot covered interval. Here the
lower limestone is the eap rock of an underlying coal. HElses
where the outerops of Inola and their asscciated intervals
are covered to the extent that they could not be placed in
treir stratigraphic sequence with any accuracy. |

A faunule from the upper Incla limestone near the ‘

center of sec. 16, T. 22 N,, R 18 F., Includess

ﬁunblr R H. King
: ngle Girty
hyris gggg exa (¥MeChesney)

A faunule from the lower Incla limestone in the NE !

1/4 of seoc. €, T. 23 N.y, R 19 E., 1ncludesy

Crinoid stem oasicles

wg.dag nde 1 L ;m Sl
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Chonetinella flemingi (Norwcod and Fratten)
Fhricodothyris perplexa (WeChesney)
Marcinifersa haydenensis Cirty

A faunule from the lower Inola limestone in the NE 1/4

of sec. 11, T. 23 N., R. 18 E., includest

Fusulina Ef.
Sedekindellina spe
Ramose bryozoans

The following fusulinids are present in the lower Inola
limestone in the W 1/4 of sec. 32, T. 23 N., R. 18 E.l’gt

Fedekindellina henbesti (Skinner)
Fusulina leei Skinner

Interval ¥From the Inecla Limestone

to the Blue jacket Sandstone

The rocks of this interval consist of a gray to buff
shale, a thin poorly developed coal, an underclay, and a gray
to buff shale underlying the underclay. This interval was obe
served in its ehtirety at only one locality, in the NE 1/4 of
sec. 16, T. 22 N., R. 18 E. Here 1t consists of 4 feet of
gray to buff shale, a coal zone consisting of 1 ineh of ceal,
0«5 inches of light pgray clay, and 1.5 inches of coal, 0.33
feet of underclay, and about 12 feet of pray tc buff silty
ﬁhale. Elsewhere rocks of parts of this interval were obe
served. In the NE 1/4 of sec. 11, T. 23 N., R. 18 E,, the
Incla limesteone is underlain by 3 feet of gray shale which is

in turn underlain by 7 inches of impure coal. In the SW 1/4

lklexander, Re T'e, Unpublished Kaster of Science Thesis
University of Oklahoma, p. 23, 1953. p

2Ibid., Alexander, R. D., p. 40, 1953,
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sec. 17, T. 83 N., R. 18 E., at the I'iver Creek fault, mase
sive Fluejacket sandstone which is standing nearly vertical
is overlain by about 1 foot of gray shale, a well developed
coal with an underclay, and above the ecal, a black, platy
shale. The coal at the localities mentlioned above is the
Elue jacket coal of the shelf facles classification. At the
center of sec. 16, T. 22 N., R. 18 Fo, this coal is undoubted
ly well developed, although no direct evidence was observed,
At this leocality a coal has been mined quite extensively.
The lower Incla limestone forms the roof of one of the drift
mines, which seems to indiecate the ecal below the lower Inola
is the one being mined., No work is being carried on now,

arnd the mines are filled with water.

Flue jacket Sandstone

The PRlue jacket sandstone is by far the most prominent
sandstone in the Krebs and Cabaniss groups. In subsurface
this sandstone is called the "Partlesville" sandstone. A
considerable portion of the oil production of ncrtheast Cklae
homa 1s from the'"Partlesville". The Bluejacket was origlinale
ly c¢escribed by Ohern} in 1914 for exposures £ miles west of

Blue jacket, Oklahoma. The name first appeared in print in

1Gharn, I's We, "Geology of the Nowata and Vinita Quade
rangles,” Unpublished manuseript on file at the office of the
Oklahoma Ceclogical Survey, 1914. (not seen)
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1921 in a paper by HoCoyl who errcneously correlated it with
the Warner sandstone. Gould® established the use of the term
Blue jacket as a member of the Cherckee group in 1925. He
mentloned that 1t was named by Ohern and that the base was
shown on liser's Geologiec Map of Oklahoma (then unpublished).
As originally defined by Ohern, the type section of the Blue-
Jacket includes several other members. HoweS, in 1951,
specifically desipgnated the exposure in NE 1/4, NE 1/4 of
sec. 25, Te 87 Neo, He 80 L., as the type section for the
Blue jacket sandstone and differentiated it from the underly-
ing finer grained "Twelve~Foot" sandstone named and described
by Lohman.%

Along the eastern edge of the outerop of the Flue-
jacket in the Foyil area 1t is generally massive. However,
downdip it becomes silty and less resistant. This is partls
cularly true in the central part of T. 23 K., R. 18 E. It
is alsc the case in the southwestern part of T. 22 N., R

13 E. However in the southern one-half of sec. 31, T. 22 N.,

lwcCoy, As e, "A Short Sketeh of the Faleogeography
and Distorical Ceology of the Mid-Continent 011 District and
Its Importance to Fetroleum Ceology," Fulletin of the Ameris
can Assoclation of Fetrolsum Ceologists, Vol. 5, No. O, |
Fe 515, Igﬂla

2oould, C. Ne, "Index to the Stratigraphy of leahoma;“
Oklaroma Geolopical Survey, PFulletin No. 35, pe 64, 1925,

3Howa, W. Be, Bulletin of the American Asscciation of
teclosists, Vol. 35, No. B, pe 2090, 1951

41ohman, C., Jr., Unpublished Master of Seience Thesis,
tiniversity of Oklahoma, ppe 16<17, 1952, e
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R« 18 E,, this sandstone again becomes massive and contirues
southward into the adjoining area as a massive resistant
sandstone. The depositiocnal environment of the FEluejacket
sandstone has been the subject of a number of studles. Welw
rlchl considers it a sheet sand of varying thickness with
lensing characteristics along its eastern margin. Many
peclogists writing sbout it assume it to be a series of off
shore bars. fome writers explain the thickening of the Bluee
jacket by channeling at the base. In order for thls to be
true, the strike of the thickened Elue jacket would have to
be approximstely perpendieular to the general strike of all
the cther sediments in the area. The evidence found in the
Foyil area shows that the strike of the thickened Blue jacket
is parallel to the strike of the other sediments. The write#
believes the origin of the thickening of the Bluejacket 1s off
shore bars., |

Fvidence found in the Foyil ares shows that prior to

deposition of the Bluejacket sandstone, an irregular surface

exlated,

|
|

Lithologzieally, the Bluejacket is massive and medium {
grained at 1lts base, but becomes progressively finer gralned
and less resistant towards the top, so that in many cases it

is hard to distingpuish the contact between 1t and overlylng

lgeirien, 7. E., "Petroleum Geology of Nowata and
washington Counties, Oklahoma," Kansas Ceological Society,
nleventh Anmual Field Conference, p. 90, 1937,
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sediments. The lower part is composed of massive, medium
grained, ocrossbedded, ferruginous sandstone. In the Mo 1/4
of sec. 36, T+ 23 N, Re 18 E., the lower 10 feet of the
maseive Fluejacket is conglomeratic, with an irregular base
which rests on silty sandstone. The slope below this outerop
i1s covered with talus to the extent that the underlylng rocks
eculd not be seens

Pue to lithologie variation, it was difficult %o
. measure the total thickness of the Bluejacket sandstone.
Alsc because of this varlation much diffieulty was encountered
in happing this unit. Its total thickness was [found to be
varisble from about 33 feet to over 56 feet. The best ex-
posure of the Bluejacket sandstone in the Foyil area was
measured along the south sectlon line of see. 12, T. 25 Ne,
Re 13 E., where it is 56.5 feet thick. The lower 37 feet 1is
massive tan, medium gralned sandatone. Overlying this mase
sive sandstone is 8.5 feet of buff silty sandstone, which 1s
in turn overlain by 11 feet of massive, medium to fine
grained, tan, micaceous sandstone. At the northeast corn&r;
of sec. 16, T. 28 N., Re 18 E., the lower Bluejacket 13 come
posed of &1 feet of crossbedded, tan, medium grained, mica~
ceous sandstone grading upward into 12 feet of thin bedded,
fine grained, tan, micaceous, silty sandstone.

The massive Fluejacket 1s resistant and forms the

most prominent escarpment in the Foyll area. This escarpment
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Fig. €. Talus and slump 11l
near the Hluejacket sandstone
escarpment in sec. 1, Te B2 N,
Re 18 .
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1s extended higher in parts of the Foyil area by the pres-
ence of the lower, well developed, Taft sandstone as men-
&ioneﬂ previously. The massive Bluejacket typleally supports
p growth of serub osk trees.
| The upper Bluejacket is weak and weathers back Irom
tba face of the escarpment snd generally blende with the
&@pography formed by the overlying sediments. A covering
éf grass is supported by this part of the Flue jacket over
most of its outercp.

As is the case with mest of the sandstones in the

f
area, no fosslls were found except for plant fragments.

étiggarga was noted in the Dlue jacket.
| Hegionally, the Flue jacket sandstone le one of the
more eéxtensive and wore important members of the Krebs and
({abaniss groups. The PBluejacket, because of its prominent
gacarprent and fairly persistent litheologle character, can
ﬁa easily traced scross a ccunsiderable expanse of terrltef&.l
ﬁarth of the Feyil aree it has been traced into Kmnsas whero;
Ft is the eguivalent of the Celumbus sandastone of older re- ?:,
Parta. The term (olumbus was preoccupied at the time of 1tn,‘

oposal and since has been suppressed in faver of ﬂluejaakeq.

‘he Flue jacket extends southward beyond the Nuskogee-Forum |

gistriet Into the Mchlester Basin. As previously defined, i

the Bluejacket was 200-850 feet above the base of the Poggy
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formation in the Wuskogee-Forum district.k However, the
Oklahoma Geclogical Survey has revised the elassification
and now conslders the PBluejacket to be the basal member of

the PBoggy farmation.2

Interval From the Bluejacket Sfandstone

tc the Tarner Sandstone

The exposures of rocks of this interval are the
poorest of any in the Krebs or Cabaniss groups. MNost of the
slopes below the Bluejacket escarpment are covered with
talus so that little eof this part of the rock interval can
be seen. The remaincer of the interval underlies a broad
featureless plaln to the east. There are no resistant units
of any asppreciable thickness. However, there are occasional
sandstone lenses. C(ne such lense was found in the SE 1/4 of
the NE 1/4, sec. 35, T. 82 N., R. 18 E., near the east ses- |
tion line. Most of the exposures are located in stream bed;
where the streams have exposed bed rock. Ixposures of the
important stratigrarhie units In this interval are few and |

where seen are of sueh a nature that they cannot be placed

!
correctly in the section with relation to other units, |

1Newell, N. D. and Wilson, C. ¥., Jr., "Geology of the
Muskogee-Forum District, Wuskogee and Melntosh Counties, ;
Oklahoma,® Qklahoma Geclogical Survey, Pulletin No. 57, p. 54,

1937

©
19563

Branson, Carl C., Fersonal Comrunication, Cctober,
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The thickness of this sequence varies somewhat be-
causc of the irregular surface on which the Elue jacket sand-
stone was deposited. The interval is given in the gereralized
stratigraphic column accompanying this report as 265 feet.
However 1t varies from about £30 feet to 275 fect.

The intervel contains three units of stratigraphiec
importance insofar as is known. These are, in descending
order: the Deneley limestone, the ‘am Creek limestone, and
the Spaniard limestone.

The interval from the base of the Blue jacket to the
Poneley limestone is highly variable due to the irresular
surface present at the time of deposition of the Eluejaeket‘
sandstone. The interval veries from 5.5 feet at the ¥E 1/4
corner of sec. 168, T. 28 K., R. 18 E., to about 50 feet near
the ¥ 1/4 corner of seec. 5, T. £3 N., R. 19 E., and contains
the Irywood coal of the shelf classification whieh 1s per-
sistant throughout the Foyil area. At the N 1/4 corner of i

sec. 5, T. 23 N., R. 19 E., 2 coal which the writer believo$

shale, which is in turn overlain by an 8 inch silty, dark

gray, impure limestone which 1s the local cap rock of the

\nrywaad. Lahmanl mapped this limestone as the Icnaleytﬁéd |

ealled the underlying coal the Rowe. Twenty-eipght feet ha.‘

low this coal 18 a thin, dark, fossilliferous, impure limestone,

1Lchman Ce, Jr., Unpublished Maater of Science Thesis,
iniversity of Cklahoma, 1958. , .
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which Lohman mapped and ealled Sam Creagz Because of the
similarity of the lithology to other occurrences and the ine
terval from this unit to the overlying Bluejacket, the writer
believes this limestone to be the Fonsle?i At this locallity
the limastone\is & cap rock for a 3-inch coal belleved to be
the Rowe cosl. About 6.5 feet below this coal is another
eoal 1 inch in thickness.

The Eluejacket~Doneley interval is at most places
covered to such an extent that little can be seen. Litholo=
gleally the rocks of interval consist of gray to gray-black
to black fissile shale and tan silty shale and contain some
elay ironstone beds. At the northeast corner of sec. 16,

Te 82 Ney R« 18 E., this interval 1s 6.6 feet of gray shaleﬂ
The Irywood ccal and associated sediments are gone because |
of pre-Bluejacket erosion. The Frywood coal is falrly pere
sistant throughout the area and at most places is capped by'
black fissile shale. This coal varies greatly 1n.th1cknnsa{
and development. At seme localities 1t is a series of 1nteﬁn
bedded coal and shale beds and at others it attains a thicks
ness of 14 inches or more of well developed coal. It has |
been strip mined to a small extent leocally for private uae.l
At some localities the coal Lohman thousht to be the Rowe
coal is probably the Drywood coal. Since the work done by

Iohman, more information about this interval has become \

available.
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The Doneley limestone is a new stratigraphic name.
It was named and deseribed by Louile F. Chrisman1 in 1951 for
its exposure in the NW 1/4 of sec. 16, T+ 26 N., Rs 20 Fo,

and the name appears in print in the Froceedings of the QOklae

homa Academy of Science for 1962. It is named for the Done-

ley School (subsequently renamed the Pheasant Hill School)

in secs 16, T. 26 N., Hse 20 E. At the type locallity this
limestone is blaeck on fresh exposure and weathers red, come
pact, finely crystalline, and 0.3 feet thick. In the Foyil
area, the I'cneley is variable in color from dark redé to gray
to black, fossiliferous, and silty. It occurs in characteris-
tic assccliation with a coal and intervening shale.

The loneley limestone extends across the entire width
of the Foyil area and is known to extend farther to the
north and to the scuth.

A faurule from the Doneley limestone in the SW 1/4 of
gec. 14, T. 23 N., Re 18 E,, includes:

Cpineid atem osslicles

Composita Spe
Chonetes gpranulifer Owen
Vesolobus mesclobus (Norwood and Fratten)
Margnnifera missouriensis (Cirty)
3

LOp oPhxfiid um magnificum (Morgan)
Astartella vers Hall was found in the Doneley lime-

stone near the S 1/4 corner of sec. 1, T. 22 N., R. 18 F.

1Chrisman, Loule F., "Geoclogy of the Blg Cabin Creek

Area, Craig County, Oklahoma," Unpublished Master of Science
Thesis, University of Oklahoma, sec. 32, p. 64, 1952. 1
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The coal of which the Doneley limestone is the cap
rock is persistant throughout the Foyil area and extends
both north and south. This coal is identified with the Rowe
coal of Kansas. In the Foyil area, 1t is poorly developed
at most localities. It is 2 to 4 inches thick and has an
underclay associated with it. In the NW 1/4 of sec. 8,
Te 25 Noy Re 19 E., 1t attains a thickness of over 12 inches
and is strip mined for local use. Here the coal is overlain
by 0.06 feet of black limestone and the intervening shale
interval is absent., Flsewhere the intervening shale intere
val is gray to tan, fossiliferous, and varies from 0.3 to
2.3 feet in thickness.

The rocks of the interval from the Rowe coal to the

Sam Creek limestone are at no place seen in entirety. Near
(B

a8n |

the N 1/4 corner of sec. 16, T. 23 N., R. 19 E., a leinch &ﬂf;f'"

coal and associated underclay is separated from the Rowe
coal by 3.5 feet of gray and gray-black fissile shale and 3
feet of Rowe underclay. In an outllier capped by BElue jacket
sandstone in the W 1/4 of sec. 20, T. 23 N., R. 19 E., a
3-inch coal is present about 38 feet below a coal believed
te be the Rowe. HNorthwest of this locality at the southeast.
corner of sec. 18, T. 23 N., Rs 19 E., the exposed interval
below the Rowe coal contains alternating pgray to tan shale

and clay ironstone beds.

This interval was calculated mathematically to be
about 120 feet thicke.
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The Sam Creek or upper "brown" limestone was named
by Lowwanl in 1932. He designated the type section and the
type locality at an exposure about one-eighth mile east of
the center of sec. 15, T. 14 K., R. 18 E., aleng the south
bank of fam Creek in Wuskogee County. The Sam Creek cone
sists of 8.5 feet of alternating limestone and fossiliferous
shale beds at Lowman's type locality. Newell® emended the
original definition to restrict the name fam Creek to the
uppermost limestone at the type locallty because it is the
only one which ia at all persistant.

In the Foyil area the Sam Creek was found at only two
localities. At both localities it has approximately the
same thickness and lithologys. In the SE 1/4 of sec. 30,

Te 23 Ne, Re 19 E., the Sam Creek limestone is dark pray on
fresh exposure, dark red weathered, fosasilliferous, silty,
and 1.1 feet thick. A Sam Creek oﬁtorop with these same
characteristics was found in the center of sec. 4, T. 83 N.,
Re 19 B« In the SW 1/4 of sec. 4, T. 21 K., R. 13 E., along
the south bank of Seminole Creek, a limestone outcrop simi.

lar to the above was found by T111man.> Lohman, ir the area

lbowman, Se W, Tulsu Goological Society Digest, Vol.
1, Unnumbered p. 34, 19¢

2Newell ¥. Do and Wilsen, C. W., Jr., Oklahoma Geoc=
logicel ourvay. Bulletin No. 57, p. 49, 1937.

'3T111man, Je. L., Unpublished Master of Science Thesis,
University of Oklahoma, p. 40, 1902.
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to the north found what he thought to be the Sam Creek wlth
an entirely different lithology. FHe also found a persistant

2
!

coal underlying this limestone. The writer believes that

where this limestone was found assccliated with coal it is
actually the Doneley limestone and underlying Rowe coal. No

coal was found underlying the Sam Creek in the Foyll area,

Pictyoclostus americanus Dunbar and Condra was cole

lected from the fam Creek limestone in the ¢E 1/4 of sec.

30, T. 23 N., R. 19 E,

¥ic. 8. fam Creek limestone
1.1 feet thick near the east
1/4 corner of sec. 30, T. 23
N., R. 19 E.
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At the locality of sec. 30, T. 23 N., R. 19 E., the
lower "brown" limestone or Spaniard and the intervening
interval between the two "brown" limestones is failrly well
exposed. Here this interval consists of 2.3 feet, very fine,
buff, thin bedded sandstone, about 3.3 feet of gray, silty
shale, 1.5 feet of black fissile shale, about 0.2 feet of
8lightly fossiliferous clay ironstone, and about 1 foot of

fossiliferous, black, fissile shale.

The Spaniard limestone was named and first described
by Lowman1 in 1933 from outerops along Spaniard Creek in
the SW 1/4, NE 1/4 of sec. 11, T. 13 N., R. 18 E., south of
Wuskogee. Three outerops belleved to be the Spanlard lime-
stone were found in the Foyil area. In the Foyll area the
Epaniard 1s a zone of interbedded clay ironstones, impure
limestones, and calcareous shales. In the KE 1/4 of sec.
10, T+ &3 ., Re 19 E., in the bed of Rock Creek, cone-ine
cone structure is present in the interbedded black, fisslile,
caloareous shale interval. In the SE 1/4 of sec. 30, T. 83
N., R. 19 E., the Spaniard consists of 0.35 feet of dark red,
impure, highly fossiliferous limestone, O.1 feet of highly
fossiliferous black fissile shale, and 0.13 feet of dark

red, highly fossiliferous, compsact, limestone.

1
Lowmnan, 8. W., Tulsa Geological Society Digest, Vol,
2’ P 51. 1933‘ ;

/»:, . AN
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The following foseils were found at the above locality:

Crincid stem cossicles

Froetidé trilobite

Deloerinus spe.

Aviculcpecten sp.

Juresania ovalis Iunbar and Condra
Terbyia crassa (Meek and Hayden)

Composita subtilita (Hall)
Neospirifer cameratus (Morton)

Underlying the Spaniard limestone is 5 feet of lavender

to black fissile shale. Below thils shale is & 4=-inch impure
coal. In the west central part of sec. 38, T. 23 N., R. 19
%+, 8 thin coal whose stratigraphic position is below that
of the previously mentioned coal was found. However, be-
‘cause of the covered nature of the interval between these
twe ccoals no field measurement was possible.

The remaining interval to the “arner sandstone is
completely covered so that no part of this interval was ob-
served. It certainly does not centain any resistant units
of any éppreciable thickness. This interval was calculated

rathematically to be about 102 feet.

Warner Sandstone

The Warner sgandstone of this report is the Little

Cabin sandstone of older reports. Chernl named the Little

Cabin sandstone for exposures on Little Cabin Creek in Craig

lcharn, I's We, "Geclogy of the Nowata and Vinita Quad-
rangles,"” Unpublished manuseript on file at the office of
the Oklahoma Geologieal Survey, 1914. (not seen)
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County, Oklahoma. The first description of the Little Cabin
in print was by Cooper in 1928.1 This sandstone unit since
has been traced south into the Warner =zandstone member of the
McAlester formation south of the Arkansas River. Because
these two names refer to the same sandstone, the Oklahoma
Geological Surve& has éropped the term Little Cabin in favor
of the term Warner.® This sandstone extends northward into
Kansas.

The Warner sandstone is the first conspicuocus stratum
below the Fluejacket and forms a low subdued escarpment which
gives relief to the otherwise featureless plain in the area.
The characteristics of the Warner are typical of the other
gsandstones in the Krebs and Cabaniss groups. It varies from
well developed sandstone to sandy shale. At some localities
the Warner was mapped as best the outerop eould be inferred
from the gentle rolling topography and sandy soll.

The Warner varies in thickness from 3 feet to about
31 feet. Its maximum thickness was measured near the E 1/4
corner of sec. 31, T. 22 N., R. 19 E., along the section
line south of Pryor Creek. Here it is 31 feet of tan, fine
gralned, well indurasted sancdstone. Northward, the Warner

becomes thinner but near the northern boundary of the Foyil

lcooper’ Ge. Lo, Proceedings of the Oklahoma Academy
of Science, Vol. 7, pp. 160-161, 1920.

2
Branson, Carl C., Fersonal Communicatlion.
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(Upper Mississippian) age and apparently conformably on the
Atoka formation. The Milssissippilan-Pennsylvanian contact
is a wide spread regional unconformity and represents & cone
slderable hiatus. However, in the Foyll area there is no
noticeable topographic rellefl on the pre-Krebs surface and
beds succeed each other across the boundary in apparent cone
féfmity.

sy o In, 4 Foyil area the interval from the Warner sande
stone to the base of the Krebs group is somewhat variable.
Near the E 1/4 of sec., 31, T. 22 N., Rs 19 E., in the south
bank of Pryor Creek where the base of the Krebs group rests
with apparent conformity on Atoka limestone, this interval
is about 38 feets Where the base of the Krebs group rests
unconformably on the Fayetteville shale, this interval is
about 50 feet. Pre-farner sediments consist of blaeck, fise
sile shale near tle base, grading vertically into gray to
gray-yellowish silty shale. “hroughout most of the Foyil
area there is a yellowish tan, silty, {ine grained sandstone
containing abuncant Taonurus. lic attempt was made to map
this unit but it is fairly persistant. It is best seen near
the northwest corner of sec. 11, T. 23 N., R 19 E., in the
mapr" diteh on the east side of U. S. Hiphway 69. Here it is

underlain and overlain by black fissile shale. Newel1l

1Newe11, Ne. D. and Wilson, C. W., Oklahoma Ceological
Survey, Bulletin 57, pp. 35-34, 1937.




€1
questionably icdentified this sandstone as the Flackjack
School sandstone member of the Atcka formation on the basis
of the presence of Taonurus in it and in Atoka sandstones
farther south. The writer belleves thilis sandstone may
actually be Hartshorne sandstone in age. However no cone
clusive evidence can be her§ offered. Taonurus has a long
range so that its presence cannot necessarily be used as
definite evidence for correlation. If this Taonurus bearing
fire grained sandstone ig Hartshorne in age, then the Krebs

group in the Foyil area contains four formations.




CHAFTER III
STRUCTURE

The prevalling feature of the structure of the Foyil
area is the regional dip of about 34«40 feet per mile in a
westenorthwest direction. Local variations in dip are press
ent and most are due to fault drag. Because the dip 1s much
too gentle to measure by olincﬁetor, it was cbtained by the
three point method using known outerop points, the elevations
of which were estimated by reference to the U. .. Ceologiecal
Survey topographiec maps of Claremore and Fryor Quldrangloa.'
The general strike of the beds is northencrtheast.,

The regional structure of northeast Oklahoma, of
which the Foyill area is a part, consists of the gentle -
Prairie Plains Homoeline, accentuated on the west flank of
the Czark uplift, with several northeast-southwest trending
ian echelon faults. The uplift of the central Ozark region
ecarried upward with it the strata on all sides with decreas
‘ing dip away from the mountains.

The local structure in the Foyil area is complicatodi
by several faults, varyling from 1 to 3 miles in length. A

fault zone with several small faults trending both northeaste
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Scuthwest and northwest-southeast in sees. 16 and 22, T. 23

N., R. 16 E. was mapped as sccurately as possible. It 1s
impossible to map all of the small displacements which are
present in the area, so only those large enough to show on
arcal photographs were mepped. ILittle 1s known of the de-
tailed nature of the faults in the Foyll area. Their strati-
graphic throw can be estimeted but their exact throw, dip,
and direetion of movement vannot be accurately determined.
All are presumed to be normal feults. Evidence for these

faults was one or more of the following: visible displace=-

ment, fault drag, or interruption of the outerop pattern.
The Bip Cabin fault trends northeast-southwest and

is & southward extension of the Big Cabin fault of the

Whiteoak area.- Its downthrown side is to the northwest and

it extends about £ miles southwest into the Foyil area. Its

, throw is best estimated from exposures in the bed of Rock

| Creek in the WW 1/4 of sec. 10, T. 23 K., R« 19 E. The
Fayetteville limestone is present immediately uncer the U. S.
nghsaj 69 bridge over Rock Creek. Upstream to the northe

| west a short distance is an exposure that is probably Span-

i jiard 1imestone. lo accurate stratigraphic throw could be

| t 1s estimated to be near 126 feet here.

measured, but 1
The Pryor Creek fault trends nortteast-southwest from

1Lobman, Ce, Jr., Unpublished Master of Science Thesis,
University of Oklahoma, p. 52, 1952,
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the SW 1/4 of sec. 28, T. 22 N., R. 19 E., to the southeast
corner of sec. 36, T. 82 N., Re 18 E. It probably extends

southward into the adjoining area., Fault drag in the Warner

i' sandstone associated with this fault can be seen nesar the

| £ 1/4 corner of sec. 29, T. 22 N., Rs 19 E« The course of
Prycer Creek in sec. 31, T. 22 N., R. 19 E., 18 controlled by
this fault. Wear the creek bottom on the scuth bank in this
section an Atokan limestone as well as the underlying Fayette-
ville limestone is exposed due to this faulting. The southe
east side of this fault is upthrown and the throw is esti-
mated tc be about 20 feet.

The liver Creek fault trends northeast-southwest from
the SW 1/4 of sec. 17, T. £3 N., Rs 18 E., to the W 1/4 core
ner of sec. 30, Ts 20 Ne, R 13 E., and is downthrown to the
rorthwest. In the S 1/4 of sec. 17 in the floor of Diver
Creek, fauli drag in the Flue jacket can be seen. At the
southwest corner of sec. 17, and about 400 yards east of the
northwest corner of se¢. 30, T. 235 N., R. 18 E., fault drag
in the lower Taft is asscciated with this fault. FNorth of
this fault no well developed Taft sandstone is present so
that there is no way to determine the throw of the fault,
which is probably no more than 25 feet.
The Spencer Creek fault trends northeaste-southwest

and extends from about the N 1/4 corner of see. 11, T. 23 N.,
Re 16 E., northward through sec. 2 and into the adjoining



éreas The downthrown side of this fault is to the west.

liere the Lagonda sandstone on the upthrown side is at the
same level as the Fort Scott limestone on the downthrown
slde. The throw therefore is approximately 25 feet.

The Verdigris River fault is en echelon with and
probably directly associated with the Spencer Creek faulte.
It 1lies approximately one-half mile west of the - pencer Creek
fault and extends from about the N 1/4 corner of sec. 10, T.
23 Ney He 16 T., northeastward through the northeast corner
of sec. 3, T. 23 Noy, Re 16 E., and northward into the ade
Joining area. The downthrown side 18 covered with alluvium
so the amount of throw of this fault cannot be determined.
The downthrown side is toc the northwest.

A fault zone consisting of several small faults trend-
ing both northeast-scuthwest and northwest-southeast is
present in secs. 15 and 22, T. 23 W., R. 16 ¥, PFecause of
the nature of the area no detalled information could be obe
tained. The approximate throw of these faults 1s thought
to be about 15 feet. ’

The course of the Verdigris River is believed to be
at least partially controlled by faulting, although no di-
rect evidence was found. If the Verdigris were & consequent
stream 1t would flow south-southeast. Instead it flows in
a southesouthwest direction. At many places it is a subsee

quent stream contrclled by the regional structure. If 1t
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locality the river flows due west and cuts into a surface
expressed dome,

The Spencer Creek fault, the Verdigris River fault,
the fault zone in secs. 16 end 22, T. 23 N., R. 16 F., and
the faults partially controlling the course of the Verdigris
River are post-Cabaniss in age. They are believed to be
- related to the well known belts of en echelon faults in
north central Oklahoma, having been formed at the same time
and by the same forces. The en echelon faults of north
central Oklahoma are known to cut beds as young as upper
- Virgilien and perhaps are Fontotoe in age.

The Diver Creek fault is pre-Tiswah -~ post«Taft in
age.

The Big Cabin r;ult and the Pryor Creek fault have
the same trend as the Diver Creek fault and may be of the
same Ag6e.

Other faults in northeast Oklahoma are known to be
pre-Tiawah -~ post-Taft and follow the same northeast-southe
| west trend. The Diver Creek fault, the Big Cabin fault,
and the Pryor Creek fault are probably genetically related
to these faults.




CHAPTER IV

INTER«REGIONAL CORRELATICHNS

Kansas = Ok;ggggg

The Krebs and Cabaniss groups of northeast Oklahoma
are slmilar lithelogically to the Cherokee group of Kansas
and Missouri. Exact equivalence of several beds of the Oklae
homa and Kansas sections and the approximate correlation bo-‘
tween other members of the groups between the two states have
Ptcn recognized for several decades. The greatest diftoronn+l
Sotnoon the OCklahoms and Kansas sections are the thinning or§
‘hn interval, the lesser percentage of sandstone in Kansas,
pnd the better developed cyclothems of Kansas. H
, In the past there has been some confusion in Oklahoual

as to exactly which limestone of the section was the lower

pt Scott or Blackjack Creek limestone of Kansas. The o1¢o§
ofo#ta covering Rogers County and thelr accompanying maps t
ﬁoom to indicate that their writers regarded what 1s now

ﬁnawn to be the Ereezy Hill of Oklahoma as the lower Fort |
bcott of Kansas. Recent work by Howe and mapping by Warren }
pf the Oklahoma Geological Survey has shown the rolationnhip‘

€9
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between the Breezy Hill and the upper and lower Fort Scott
limestones of Oklahoma. On the basis of this work, the Fort
Scott ecal of older Oklahoma reports is known to be the Iron
Post coal and the Nulky coal of Kansas is known to be absent
in northeast Oklahoma.

The Lagonds sandstone and Verdigris limestone are
both traceable from Oklahoma into similar beds in Kansas.
The Chelsea sandstone plays out northward and is not pronond
in Kansas. The correlation between the Tiawah limestone and

the cap rock of the Tebo coal of Kansas and Missouri was ese

1 tablished during a fleld conference in August, 1951, parti=
: cipated in by Searight and Howe of Vissourl, and Dott, Brane
son, and Oakes of Cklahoma., In Kansas the Tebo coal is

‘known as the "Pilot" coal because it is the first coal over=

lying the economically important Wier-Pittsburg coal. The

Taft sandstone d¢ies out northward and is not present in Kane

T I e S e e

sas. The Bluejacket sandstone of Cklahoma is equivalent tot

the Blue jacket sandstone of Kansas and is traceable across
jtha state line. |
% The northernmost outerop of the Inola limestone is
in the NE 1/4 of sec. 6, T. 23 N., R. 19 E., of the Foyil |

area. The Doneley limestone and Rowe coal have been traced

P R St SR T R R — = VR L [

? northward. Work done by Branson and Howe has established i

the equivalence between the Doneley of Oklahoma and the eap
}
rock of the Rowe coal of Kansas. The Little Cablin sandstone

i
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of Kansas {s the lithologiec equivalent of the Warner sande
8tone and ig traceable across the state line.

The ¥rebs snd Cabaniss rocks together are nearly, but
not quite the same, stratigraphically, as the Cherckee rocks
of southeastern Kansas. The lower part of the Krebs group is
older than any Cherokee rocks of Kansas and the Thurman sande
stone, the Stuart shale, and the lower part of the fenora for-
mation are probably not represented in Kansas because of the

progressive northward overlap in the post-Boggy rcoka.l

Noptheast Oklahoma « Medlester Basgin

The relationeship between the Krebs-Cabaniss rocks of
COklahoma north of the Arkansas River and the reat of the midA

eontinent region is penerally clear because of lithologie
similarity. However, this 1s not the case basirward. The
relationship of the Krebs-Cabaniss rocks to the lower Dese
fmoinauian rocks of the McAlester Pasin is obscured by dise
‘Eaimilar lithology and greatly lncreased thicknesses. Newell
Ean@ Wilson® in thelr work on the Vuskogee-Forum district madL
an important contribution toward establishing correlation bep

\tween the two aress. {

Under the new scheme of basin classification by OakesF

s |

10akea, M. Co, Bulletin of the American Assceiation o

>azroleum geclogists, Vol. &7, Nos 6, ppe 152 ~1026, 19563,
Qﬂewell, N. Ps and Wilson, C. Wa, Cklahoma Gﬁe&ogiaal

Burvey, pulletin 87, 1937.
s ﬁbi&i Il O&kea’ M - c - 7 R R A e e P T
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fthe Cabaniss group containe the following foermations in dee
8c¢ending orders the Sencra formation, the Stuart shale, and
‘the Thurmen sandstone.
‘ The horizon of the base of the lower Fort Scott limee
stone, which is the boundary between the Cabsniss end Mare
maton groups in the Foyil area, cannot be traced into the
;Healester Basin except to say that it lies somewhere within
‘the lower Calvin sandstone. (akes in his recent work on
jthis part of the section considered the Ereezy Hill as a pa#t
‘of the Fort tcott limestone. Therefore the Breezy Hill 1Lmq-
iltona also is equivalent to the Calvin sandstone of the ue-%
Alester Basin. The top of the Calvin in nertheast oklahcmn%
13 now placed above the top of the upper Fort Scott lime-tone.

The Verdigris limestone becomes thinner scuthward an
has not been found south of sec. 26, T. 16 He, R« 14 Tu, in.
‘ngonor county.1 %
:_ In the Foyll area the fenora formation ef the cabanids
igraup is underlain by the Boggy formation of the Krebs groun.
‘Thn boundary between the Boggy and the Senora is 1ndzatinotf
‘ngrth of the Arkansas River and is placed within the shale

l
|
{nterval between the upper Taft sandstone and the Tiawah 1
\

Elimastene at a structural break within the interval dise

|
}omvared by Cakes and¢ eonfirmed by Pranson. A structural

1Lcnt08, Je. Ts, "The Geoclogy of the Coweta Area '
vuskogee, and Okmulgee Counties, Oklahoma," Unpub-'

fggfggrwastar of Science Thesis, University of Oklahoma,

pe 15, 1958 .
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Preak Tound by the ;}iﬁar in the Foyil area also eonfirmi
this ¢, a certain degree. The Diver Creek fault cuts Taft
Lnd Older gediments but does not eut Tiawah and younger sedie
penta in the east eentral part of 7. 23 Key, Re 18 E. The
Tiaﬂnh limestone is then the lowest named member in the

Fonoru formation, but not the exact base.

| The Frebs group of the basin classification of Oakes |
?is the oldest group of Desmoinesian age and contains four
gormatiuns listed in descending order: the Bogpy formatlon,
ﬁha'ﬁsvanna formation, the KeAlester shale, and the Hartse |
@nrna sandstone.

|
!

[
flisl in the shale interval between the Tiawah limestone and

The top of the Boggy fermation as previously mentioned

)the Taft sandstone. The base of the Boggy is now placed at
fthn base of the Pluejacket sandstone and the formation ine

\
;cluﬁen the Taft sandstones, the Incla limestones, and the

}Bluajacket sandstone. The base of the Boggy was previously

;plaeed lower in the section. The strata affected in the ree

|
!ﬂlaaaifieation inelude the Doneley limestone and the Rowe

| |

eoal. These units are probably the equivalent of the "Lower
|
Bogey" coml and the persistent limestone above menticned by

1 I

t

:Hﬁ'@ 11.

’ The Savanna formation as deflined in the Foyil area
|

1

i{ncludes all strata from the base of the PFluejacket aandstonﬁ

| lyewell, N+ D+ and Wilscn, C. W., Oklshoma Geologicaﬂ

‘surve pulletin 57, pe. 53, 1937. R
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to

|
|
|
|

the bage of the Spaniard limestone and contains the Donee

ley limestone, the Sam Creek limestone, and the Spaniard lime-
stone,
§ The McAlester formation underlies the Savanna formae-

tion and ineludes all the strata from the base of the fpane
‘itard limestone to the shale interval below the Warner sande

‘stone in the Foyll area,
é The presence of any Hartshorne sandstore in the Foyil
area is questionable. As previously mentioned the fine grained

!T&ogggussbearing sandstone that was questionably identified
as the Blackjack Schocl sandstone of the Atoka formation by |

Newell may actually be the Hartshorne equivalent in the

I
1
fFayil erea.
|
i
i
|
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CHAPTER V
HISTORICAL GFOLOGY

During middle Fennsylvanian time, the Foyil area was

|
l
f?hﬁlr' The area to the north, Kansas, liebraska, Wissouri,

|

!and ITowa was a part of the stable interior of the continent.

situatec¢ near the southern margin of a vast moderately atab}c

A sedimentary trough, the Ouachita geosyncline, existed in |
southern Oklshoma and Arkansas, with its axis, or line of |
greatest subsicence, belisved to be south of HeAlester. ThJ
name glven the area between the shelf mergin and the Ouuohlén
geosyncline is the HcAlester Fasin. Between the axis of thJ
geosyncline and the shell margin, the rate of thinning of ?
sediments diminishes shelfwarc to the shelf wmargin where ;
their thickness is constant, or nearly so. ?
At the beginning of Pennsylvanian time, the seas vorﬁ
restricted to the center of the basin, but by Merrowan tlmoﬁ
the sea had advanced northward to about the latitude of |
T, 23 N., with accompanying depésition of ¥orrowan sadlmontﬁ.

. Regional uplift brought Worrow time to a close and the seas

|

v!lithdrew into the basin.

|

Atoka time waa%ghgefly a period giuigfillins_qf the

76
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- McAlesg » .
.‘?ﬁ ®* Basin., Great thicknesses of sediments accumulated
ecause

°f the rapid subsidence of that area. These de=-

slits ¢
Po hin raridly northward by overlap and convergence.

! Fegluning 1y resmoinesian time there was a rapid ad=
_ vance of the Seas northward over the shelf area. The lower
smoinesian rocks of eastern Cklahoma is in overall aspect
single sedimentary sequence formed by a single major ade
]uneo of the sea, There is, however, a break in sedimenta-
tion at the top of the Boggy in the eastern and northeastern

rt of the state. The Thurman snd Stuart pineh out north-
.} ard between the Poggy and Senora south of the Foylil area,
tndieating 8 hiatus between the Taft sandatone and the Tia- |

eh limestone. Fost Taft -« pre-Tiawah faulting and an im-
Portant paleontological break between the Inola limestone
and the Tiawah limestone 1s the basis on which the top of
the Popey is placed within the Taft - Tiawah interval. The

post-Taft -~ pre-Tiawah faulting probably accompanied a

1
l
slight uplift whieh resulted in nondeposition of, or truncaﬂ

tion of, the Thurman and Stuart.
Lower Desmoinesian sediments, like Atoka sediments,

thin repiély northward both by onlap and convergenmce. In

the sehlester Basin the Krebs-Cabaniss sediments are about |
i“v’oog feet thick and thin to sbout 838 feet in the Foyil

Wost of the convergence occurs in the MeAlester, Sae

l
A

BYEh .
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( During lower besmolneslan time, the mid-continent
she

1f areq experienced several minor uplifts or oscillations
in sea 1eyel which produced cyclothems. These cyclothems are
¥bo-lt developed in Kansas where Abernathy, modified by Hooro,l
has described 16 cyclothems. The less well developed and

fewer cyclothems in Oklahoma indicates that tectonically the

Fegicn, ineluding the Foyil area, was intermediate between

tho midecontinent shelfl area and the MecAlester Basine

|
i The MeAlester Basin continued to subside rapidly dure
ing all of Krebs time and the sediments in that region are

S

many times thicker than those of the shelf area and are notf

Ed.teatibly eyelieal in nature. During Cabeniss time the sube
|
sidence rate of the basin diminished considerably, so that

the deposits of the basin are only about two or three times

laa thick a8 those on the shelf. |

| By upper Desmoinesian time the shelf had become more |

|
1

stable than 1t was in lower lesmoinesian time and the sedie

ments differ in overall lithologie character.

The depositicnal enviromment of the Foyll area was
[
that of a moderately stable shelf passing into a more stable

shelf to the north and a subsiding basin to the south. Th.hL

deposits are mostly marine. The coals and underclays are &

only definite nonemarine deposits. The water was shallow,

| Yyoore, Re Co, "Divisions of the Fennsylvanian System

jof Kansas, " Kansas Geological Survey, Bulletin Noe. 83, ppe

43-47, 1949-
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Fﬁrbulent;“;ﬁa”ﬁﬁédil””The sandstones show, especially by orosse

Sodding, evidence of strong current action.

|
)




CHAPTER VI

| ECONOMIC PRODUCTS

0il and Gas

There is some oll and pas production within the Foyil
]lf.l, but none of importance. Cas production is in many
ionses for private consumptione.
| There are three main producing horizons within the
t?oyil area. These are the Bartlesville and Burgess sande
iltonca and the “"Wississippl lime" of drillers.
! The Eartlesville sandstone 1s the subesurface oquivui
=1ont of the Plue jacket sandstone. Only the western part of!
the Foyil area produces from the Fartlesville because a laréo
part of the area lles to the east of the Bluejacket outcrop%
or it is too near the outerop for possible production. woa*

and southwest of Chelsea, Oklahoma, the Bartlesville has

been a prolific producer in the past.

j The Burgess is a producing sand lying above, but cloJo

[to, the "WMississippi lime". The Burgess as here described ;

'10 probably @ eonglomeratie zone at the Elssilllppian-Pan.w

;lylvaninn contact.
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| The "Mississippi lime" of drillers includes all of the
limestone in the Mississippian system. lo further explana-
tion is here attempted.

0il end gas accumulation in the Bartlesville and Bure
gess in the Foyil area, and surrounding areas, seems to be
eontrolled principally by variation in the porosity and per-
meability of the sandstone rather than by structure. Proe
ducing areas as a whole seem to be unrelated to structure.

There are three flelds in the Foyll ares that produce
or have produced oill or gas in the past, and all are in the
portion of the area located in Rogers County.

The main producing area is the southern extension of
the Chelsea field in the northwestern part of T. 23 K., R. 17
E. The Chelsea field contains the oldest oil well in Okla-
homa, and produces principally from the Bartlesville sand at
about 460 feet. Some oil has been found in the Burgess sand
at about 600 feet.

knother producing area was the Sageeyah pcol which 1s
located in secs. 24, 26, and 36, T. 22 N., R. 16 E. The oil

mroduction was from the Bartlesville sand at about 650 feet

ﬁnd there was some gas from the Purgess sand at 970 feet.

There has been considerable production from the Foyil

structure in sec. €, T. 22 N., R. 17 E., Just south of the
village of Foyile

Most of the drilling done in recent years has been

mainly to produce gas for farm consumption.
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The prospect for future production in the area seems
poor. liost of the pessible oil structures have been tested
and there is at present no exploration for commereial produce
tion. The writer believes that the shallow depth at which the
produeing horizons are found discourages any oil exploration
in the future. However, a small dome in parts of secs. 4, 5,
8, and 9, T. 23 N., R. 16 E., uay be & possible productive

structure.

Coal

A great wrny beds of coal occur in the Krebs and Cobaw
niss groups. However, most of them are thin and of ne econoe
mic importance. At least six of the coals in the Foyil area
have been mined in the past, mostly for leccal use.

The most important coal commercially in the Foyil area
is the Froken Arrow coal. The Rogers County Coal Company is
actively engaged in strippling this coal in sec. 16, T. 22 N.,
Re 16 E., at the present time. The Iroken Arrow coal is pere
sistent and where it has been commercially strip mined, it
;18 about 17 inches in thickness. This cosal is fairly hard,
ﬁitumineus, and has gooé burning qualities.

Other eoals which have been mined locally are: the Irén
Post coal, the coal underlying the upper Taft sandstone, the
Wier-Fittsburg (?) coal, the Irywood coal, and the Rowe coale

The loecalliies where mining has been done are shown on

the reclogle map which accompanies this report.
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The coal industry of northeast Oklahoma has a limited
future. 7The coal resources of the area have by no means been
fully cdeveloped. However, the coal industry has been on the
decline beeauéa of a shrinking market. At present most townse
people use natural gas for home heating and many farmers have

changed from coal to liguified petroleun gas.

léding Stones
There 18 an adequate supply of buiiéing stone for
local use in the area. The sandstones are in places thine
bedded and commonly weather into Joint econtrolled blocks, so
a8 to make good bullding stone. At some places deposition

from pround water has made them quartzitiec.

Pater Sugg;z

There are many small ponds in the area that have been

formed by the damming of ereeks. These small ponds serve as

an excellent water supply for farm animals. Water for local
use is cbtained by drilling wells. Because of the westward

dip of the sediments, and the charaecter of the sandstones,

not too much diffieulty 1s encountered in {inding localities

for pood water wells, Locally, ground water contains a

large amount of gas and is unfit for use,

Others
Since the supply of gravel for county road use is

1limited, shale from abandoned strip pits is used to some
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extent by the county. The phosphatic shales are & possible
Source of phosphate for farm use. However, their future dee
velopment is not likely. The underclays of the numerous coal
beds are a posalble source of clay for ceramics but are in

most cases too thin for economic development o
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APFENDIX

BEASURED STRATIGRAPHIC SECTIONS

l. Sec. 36, T. 82 Ns, R. 15 £, Measured
east up near vertical escarpment 0.13
miles west of the ¥ 1/4 corner of the
section.

EXCELLC shale, blaek, fissile, contains phose

phatie nodules, not messured
BREFZY BHILL limestone, gray to buff, silty,

highly fOGﬁilifﬂPOuﬂ-owﬁ---aoo..oocao'n--0 6.8
KIKNISCH shale, gray, fossilifercus, cal-

COPEOUB s s 0 s 4 00 s U 28082 E R EasaNEP AN ARGRSON 1.5
moi‘i P%T eQal..#‘....’.iiC..,“..Cl..'...ll.'... 1.35
Hndﬁrclay"..."’ﬂ-..l.Qb!""ll..l.ﬂ.".'...‘.q. 0166
Shale’ gray"’..‘......"!.l'IIC..O.Q.".Q..'... 1.75
Limestone, dirty gray, sandy, impure, fossili-

ferous..'....-........................---- 05
Shale, grayebuff, silty, ironestained.cceseceseces 8.5
Limestone, dark ﬁrawn, micaceous, impure,

rﬁﬂailiferﬁus. NOtN1IBrscesssassssssnnvsssn 0.2
2hale, gray, irone-stained, contains f{low

BN U B esenrvsnsssssssvscsssssnssnsanssns 33
LAGONDA sandstone, tan, medium grained, mie

CHOOEOUS s ensseevesssnsbrosssossssessssuscse
Shale, gray, irone-stained, silty, micacecus,

carbongceous, not measured

2. Sec. 27, T. 22 N., R. 15 E. HNeasured west
up near vertical escarpment on west bank of
the Verdigris River 0.25 mlles northwest of
the southeast corner of the section.

FORT SCOTT limestene, nct measured

FXCELLC shale, black, fissile, contains abundant
hOSphatie NOGUlEBesesasssannvsnsnnssnusnos Dad

BREFZY HILL limestone, gray, silty, fossili-

ferCliBessesasvsevs vt eensnsenosssssvsssonestss 70

89
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KINNISOR shale, gray,

: 8ilty, carb ;
IRON POST 0081asenasnnese, VESTIR8e ua

‘Oowoooo.uq.c.o-o.o-oo.i.‘

!‘Q.ncbtooi.ucco-co..n....

Limestone, dirty gray, sand
r "' 1Mpur$..-.-....-.
3hﬁl§b gray’ ir@nbatﬁgnﬁd'o-:ncbotoolo.-.0000'0:
LACGHDA sandstone, tan, micaceous, carbonae
teécus, shaley, not measured

S« BSee., 18, T. g2 Hey Re 18 E. Measured south
up near vertical escarpment on the south
bark of the Verdisris River 0.08 miles
north of the W 1/4 corner of the section.

FORT =CoTT limestone, not measured
EXCELLC shale, black, rissile, contains phose
?hﬁﬁl@ nedul&s..g-.........-......-.......
BREEZY HILL limestone, tan to gray, silty,
fOﬁﬁilifﬁrOﬂ80¢nouzcn.ouaosco.o-.oauo¢nooo
Shale, partially coverved, black, fissile at
tQP’ abouﬁ.-;-.o-¢-......‘...........-..a-
VERDIGRIS limestons, buff, £o881liferous.eecsesss
Shale, black, fisslle, eontains rhosphatiec
nodulaa--....a......u..e.;s-...-..-....occ
Shale, gray, contalns clay ironstones, not
measured.,

4. Beec, 8, T, 82 N., Re 16 E. Neoasured south
up south bank of ereek 0.06 miles south of
the ¥ 1/4 corner of the section.

BREEZY HILL limestone, not measured

KINKISON ahﬂlﬁ‘ Fray, silty.ldeOQOI.0’0.00.0...
IRON POBT BOBlesconsssnosnstscsbssnsbnennssssenne
Hnéﬂrelay, abautthOQlof..i.l‘.'ilo’tic!b...o...
ﬁh&le’ gr&y, ﬁilty, pﬂrtly COVEPOQssvransnasnsas
Lim@ﬁtﬁn&' gray to t&n, ﬁanéy-....--...........-

S. Bee. 3, T. 23 Fe, 17 E. Neasured northe
vest aiong road up hill from a peint 0.17
miles northwest of the southeast corner of
the section to the top of the hill.

EXCELLC shale, eovered, pot measured

EREEZY HILL limestone, light gray to buff,
fQ’SilifﬁrORSoon.ooooo-ooo--.00000-.0"'0'

KIK%ISG% ﬂh&la. Eray tC DilaCKkesssnenoncsnnssvansns

IHOF PG&T uo‘l"*lt&..‘ld.l;.t.’l0..!‘0!"0"".

Feet

Uad
1.2
1.1
540
06
Sek

5.0
340

58«0
545

2B

C 9
1.5
1.0
11.0
0«9

78
1.8
1.3
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Uﬁﬂ‘rclay, 1Pcn-stained.-...-.-.-............. ¢ 03
Sh&;g cﬁverad--o.........‘..................-:. 2.0
LAGUNDA sandstone, tan, thin bedded, s11tyeeeses Bi6
Shﬂl&, PRy, Silth.cotnvoooooooooqo.co.ucoooooo 12.0
VERLIGRIS limestone, compact, light gray

fcﬂﬁiliferouaa¢-.‘..o....-;.....-.:..-...- 6.1
Shale, black, fissile, econtains phosphetio

nodul&aouannu....«'....................-.. £45
31’!&19, EPEY L0 ChNucosovvracvsnsssosesenssnnsens 106
fandsteone, tan, 8ilty, crossbeddedecssesccsseses 1ol
chale, gray, not measured

8. BSec. €, Te 83 Noy, Re 17 I« Measured from
the base of the hill 0.84 miles west of the
N 1/4 eorner of the section west to the top
of the hilll.

FORT 8COTT limestone, not measured
FECELLO shale, black, fissile, contaius phosphatie
NOUleS ssesocnsaossssscsnosssssssnensnssce 4 40
BREEZY HILL limestone, bulf, dense, fossille
fErOUBessnsssesssssnuansossnssssscssonovanss 5.8
BKINNISON shale P gYay to gray-bl&ek. sassvevenssen £
IBUH POST conlsssesvoscavesvsssesasassavsonsonsssn 1.5
ﬁnﬁﬁrﬁlay, dronestalnetdecessesssasssccccsssnansns 03
Shale, sandy near middle, partially coveredsssse 642
LAGO M sandstone, tan, micaceous, massivesessss 240
$hale, grey to bﬁff, ﬂﬂﬂdyQiaoooooaooﬂtn.ooooo.t 18.56
VERDICRIS limestone, buff, dense, fossiliferous. 4.2
Shale, black, fissile, not measured

T JeC. 18, T« BE Ec, R, 1% ?a, and 5668,
2% and 24, T. 82 N., R. 168 F. Measured
from base of escarpment 0.4 miles east
of the southwest corner of sec. 18 west
to the top of the strip plt 0.20 miles
southwest of the northeast corner of seC.

25,

VERDIGRIS limeatone, yellowish-brown to orange,
8ilt not measured

Srale blagi, fissile, contains abundant phose

Ees 'pha’biﬁ NOCU €SB eenosovssnsvassnscsnssvsanne 240
Shale, grﬂy, irﬁnﬂﬂtainﬂdlooaoooooootl-nooo.oo.q 6.0
ﬂhﬁlﬂ, gray, ailtYQo.uoo.ooo.-o-touﬁtooo-oooooo. 16.0
sandstone, buff to tan, fine gralnad............ 35
shale, gray, contains brown clay ironstones..... 2240

ﬁﬁCKbN ARRQW caal...-........-........-......... 1.5
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Co\u‘rod, 3b0Utto.tcob.--.....
CHELIZA sandstone

Sandstone, silty, tan, vartlielly ecvered
&‘bﬂutho-u--utn-ooooo--.--o.oo.c'ooooctco:o
Sandstone, tan te yellowebrown, medium
grained, massive, erossbedded, aboubtesssse
GQVQI‘Q& ﬂbﬁu%---.anoacottooooocct.o.nonoooco..
TIAWAR iimastone, dirty gray to tan, silty,
f@ﬂﬁilifﬁf‘(}u#‘ BROUbsssesneosessnsnnosssns
GQVQT‘Q@, probably 8110y shaleeerverasassnconanss
"WHITE" sandstone, buff, lronestained, thin
beégadittiﬂiitﬂ.Otol..0.00.0.0.".0000‘0..

Shale, silbty, not measured

Q.!C..'QII.........

G a1 16’ Te B8 I’Q., Re 16 . ieasured
from the bottom to the top of the stri
pit sbout 0«17 miles south of the N 1/§
corner of the ssction.

VERDIGRIE limestone, gray on fresh exposure,
orange to brown weathered, compaect,
fossiliferouSecncscsssssesesossssonssasese

Shale, pray~black, ironestained cortains phose
phatie nedules, veriable thicknessSsceeeses

Shale, pgray, sandy, micscscuvs, contains abunde
ant flattened gray siliceocus concretions..

&hﬁlﬁ’ light gray, allty‘, miCACEOUSssecvessnnne

Shale, gray, contains thin clay lronstone beds..

BROEEER ARAOW coflossesssnveasssacacsssasossscsesn

Underelay, not meazured

9. Sec. 27, T, 22 H,, Re 16 ¥, Neasured
up north side of strip plt in W 1/4 of
the section.

VERDIGRIS limestone, yellowisheorange, silty,
fossiliferous, not measured

311313, blﬁak, Pi88ilCassssscvasnssssvesvngsssrens
3}'&31@' gray, ﬂiltyaonoc-o.oo.aotocoolooooooooo..
Sandstone, masai:e, fénetgrainac, faNeesesnssnns
4 gopd - ! sl BhGUuCsssesssssscovssaressnne
?2:%:. ﬁragf ziltg: contains clay lronstoneSsese
BHUM‘%& ABR{JW @Oﬂlc-oocuqaanoanooo-o»coooo.o.o...
Underclay, not measured

io- 36C « 135, Te R h‘., Re 16 E. Veasured
in strip pit 0.2 miles west of liogers
County Coal Compary leading dock.

Feet
50 .0

155

44 .0
10 .0

59
3.5

2.5

11.1
€40

22 .8
24 .8
97
1.8

20
5.6
10 40
44,0
S0
1.8
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Shale, black, fissile, eontains phosphatie

L nedules, not measured

%ha%e, gray-buff, silty, partially coveredescces 2043
wanastone, tan, fine prained, MO SSiVo.eseesesses 07
sandstone, tan, silty, thin ﬁedéed.............. 0«2
Sandstone, tanebuff, medium grained, messivessss 149
§&ﬂéﬂt0&®, tﬂﬂ’ thin b&dﬁed, SiltYoooooo.ocltoco 2B
Ehﬂle, gray, Silty, carbenlcaous...,............ 2D o0
BROKEN ARROW Gﬁllso-bnucaﬁltttoéocooc.looo.ooto- 1.6

11! g@ﬁé ﬁa, i 28 He R« 17 Eas ﬁeaaurad
south up hill 0.35% miles south of the
northeast corner of the section.

CHELSEA sandstone, not measured
E-hﬁlﬁ’ Erey, lower pﬁl"t bl&@k, £i86110cessessnes D7
Gl&y ﬁray, ironsbalinedeiessceccssanesnsavsancons Bib
"yl e sandstone, massive, tan, contains
f@rrﬁﬁin@u& coneretionNBessecsscssnsssssces Db
Shale, gray, not measured o
ErL

12. Sec., 27, T. 28 ﬁ.4ﬁkeasuraé from the
base of the hill C.17 miles north to
the top of the hille ( Noth fvom §outheasT cwr‘)
See p. 17
CHELSEA sandstone, not measured
Shale, black, fisa2ile, contalns pea<sized phose
Fh&ﬁiﬂ NOGULCBesssrasssessnsssenssonsnsess 149
TERO {?) eﬁal, Emﬂtﬂyou-o-aottavo.oouuoootootooo 0.l
ﬁndarolay, EPBYevssovssvpsnsssssensassrssrssonenee 3.0
"WHITE® sandstone, buff, fine prained, massive,
MlCACO0NBesncsnorssssssovescsssssssosantosn 148
Shale, prayegray bleck, fissile, aboubessssesess 1645
UPPER TAFT sandstone, ﬁuff, sllty, contains
farruginoua maberitleesescossscsessscssens Dol
3h319, grﬂy‘tﬁ gra?-blﬁﬂk, £488518csaencasnennsne 15,8
60&1, gmutﬁy..'oont--.ooo-u..-.-u-ooooo-ooooooco 0.5
ﬁnﬂerelay, g?ﬂy~b1&0k-o.-o.&oon.co-oo-oc-.ooooof O;ﬂ
GOVaer, BP0l esssnsdasuvssssanspsscrsvsssanssns 35«0
MIDDLE TAPT sandstone, tan, thin beddedesssessse 4.l
C&Vﬁﬁﬁé’ BBt sassessscsssssssisssseveesssssnsssne 33.0
LOWER TAFT sandstone, buffl, jronestained, thin
BedleGesssosnrsnenstnsensscsscsasnsssvensy B¢

Shale, silty, buff, not measured

13. Sec. 2, T. 22 N., 17 E. HMeasured west up
hill along the south section line near the
gouthwest corner of the section.
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‘Sh&le’ gray to buff, 8llbYevovesnnnee
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CHELSEA sandstone, tan micaceous, ma
i) ] rassive

sandstone, con lémeratic n -

not measu;ed . Nl g
Sha}a{; blﬁck’ riasils..l...I...'........O......'
TIAVAE limestone, gray, fosslliferous, compact..
"RHITE® sandstone, gray, micaceous, téi;.'..’...
beﬁ&Ed-.......-........-......-......-...-

Shale, sandy, tan, micacecus, not measured

14. BSec. 36, T. 23 N.y, R. 17 E. Measured from
a point near the base of the hill 0.08
miles west of the northeast corner of the
section west up the hill.

CHELSEA sandstone, tan, fine grained, micaceous,
croasbedéednaongiom@ratic at the base, not
measured

Shale, black, fissile, contains pea-sized phose
phatie notuleSecesssscsssscvsnssscassacnne

TEBD CcOBlssnssesssasnsssnsevossscsscssnnssssenss

Undercilafcecescssnsssssvossssscesasssssasssscosss

Shale, pray, sandy, not measured

1B+ Sec. 1, T. 22 Nn' Re 17 E. Measured
from the base of the escarpment at the
northeast corner of the section south
to the top of the escarpment.

CHELSEA sandstone, not measured
Shale, gray to gray-black, fisslle, abouteeccsces
Covered, contains gray iren»stainaé cliYsevcnens
shale gray, 8andy, partially COVErtlesenssasnes
"WHITE" sandstone, gray to tan, fine grained,
HiCHCBC S sesrsvssensosesssesvssssssscsecace
COV3P36, probably 8halG essovsassesessssecssssansse
UPPER TAFT sandstone
Buff, Micacﬁous’ thin beddeCessececscsncannss
Tan to buff, micaceous, MASSiVEesessssceses
?an, micaceous, thin beddedesessssvencnnas
Shale J'a 3111; ocboooooucoooootoao.o.oco...o‘
Sands%ei»,yiufr, gine grained, micaceous,
MEB8IlVeenrssssansosssnsgsracreassnsosonines
Shale, gray to gray-black.......................
Coal, interbedded with clay, SmubttFecssvoscences
Shﬂlﬁ, gray....-.............-.--.-.............
Covered prObﬂbly 8hol@essesssssscsovsosnnsscvessas
MITDLE TAFT sandstone, brown to tan, massive....

Covered, not measured

Feet

75
1.8
545

4.0

2.5

0086

2.0

07
110
200

545
346

1.5
1.5
2.8
0.5

Zed
11.9
545

5.5
11 .0 i

0.8

E A
# % _!:“‘7*‘5,5..-‘,' A
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16« Sec. 15, T, 22 ey R. 17 E. Measuped
from the bottom of the 8trip pit, southe
west to the farm house Just east of the
% 1/4 corner of the section.

MIDDLE TAFT sandstone, tan, thin bedded, silty..
Shale, gray, fossilifercus ¢lay ironstone beds
near bottom of the pock intervalisssescens
3h319' bl&ﬁk’ fis&ilEQQon
WIFR-PITTSBURG (?) coal..

.l.."...i‘.l...".....

l...’.".l“..'.i....‘.

17. Sec. 16, T. 22 N., R. 18 E. MNeasured
from the northeast corner of the sece
tion scuth up hill,

LOWER TAFT sandstone, tan, micaceous, massive,
net measured §
cﬂVﬁer:nn»toov.i.ntucop...oonooooo.ooo.ooco-o.‘
UFFER INCLA limestone, gray to tan, compact,
fﬁﬁgilifgrOUS'uQo&oo;noootoot;.--ot.ooo-oo
EQVBP&G’ probably gray 8haleceseccesssescscscasns
LOWER IROLA limestone, gray to tan, fossilie
f@rOUJd'ttq0-:00000.-:-co-aboootocoocooooo
$h&16’ OI8O sevenssacsoosssnasnssesssnascssbasssss
BLUEJACKET coal, contains clayeececsssasssnssons
Unﬁerclay...................-....-..............
shﬂlﬁ, gray, siltYIDCOQ‘..l.'tQ..l..'ll..q...'..
BLUEJACKET sandstone
Burf, micaceous, thin bedded, siltyeeesese
Buff, medium gralned, massive, crosse
boaddedsessnessssonscavisssssosassssseronanns
Shﬁl@, Eray, Silty NEBY LODessesssssssossscssssos
DONELEY limestone, brown, impure, fossiliferous.
Shalﬁ, gray to bulf ecesvesssossnnessossanansnnes
BOVWE CoOBlesssssasssnnnassnssssssnsnnssnsssansbos

Underclay, gray-black, not measured

8 BSec. 16 Te B2 N R+ 18 E. Mesgured at
e the mouth of the abandoned drift mine at
the center of the section.

Eeet

340

27 «5
445
1.0

13

1.5
3¢9

145
0«5
025
0«25
12.0

12.0

210
545
06
0.3
0«17

LOWER TAFT sandstone, buff, massive, not measured

Shale bufi’ 811ty.’l..l........l..0.0..........
UPPER® INOLA limestone, light pray with dark
ra ﬁpots fossiliferousSessvsessessssconse
Shale,ggrgy, contains large clay ironstoneSeeecse
LOWER INOLA limestone, dark gray, compact,
fosslliferOlUBecsnsssscosvecsscscssnvsosonsnaes
Watér level in drift mine.

0«3

1.7
540

08
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19« Sec. 18, Ts 23 No, R, 18 E. Measured
from the base of the hill on the section
line south of the Bitter Creek 3ckn01vnt
the 5% 1/4 of the section west 0.6 miles

" to the top of the hill.

Shﬂ}ve, gr’ﬂy.q-:.oo.o-to.-co-o-on.oaootooconooo.ooo
ﬂOﬂl, amuttyun.u...-....-“...n...............
Unﬁaralay BPAT snvesosstnassssnesrssssassseseseses
BLUEJACKET sandstone
Tﬂ“, i ne grunﬁd’ BOABBIVOssnesscsinsnsnsasn
Gray to buff, 8hBleYesesvesnnvasenscsscsnsone
Brownish yellow to tan, medium grained,
MBBOIVO esnsssssccunvsvassessssssanssssnanes
Shale, black, fissile, gray near tOPessccscsssesse
DRWG(JD COBlrenvncncrnvessessncssnsssssnnscnssnnses
Underclay, not measured

4.0
Ue08
1.0

11 .0
B3eD

57 0
15.0
1.2

80, GSecs. 11 and 128, T. 85 Ne, Re 18 Es Measured

northeast up the stream bed from the center

the nertheast 1/4 of sec. 38, to a point 0,12

ef

miles cagt of the northwest sorner of sec. 1l2.

LOSER TAFT sandstone, buff, massive, Croase

Mﬂﬁed, gontains 5&1&’?!!1&1‘1‘.--.....---0o-o-c
Giay i!’ﬁﬂﬁti)m, Corl Pefassesasssncssnnssssssasnnss
Bhﬂlﬁ’ Dloek O gréiesssresesisssssnsscsacnssnnnes
LOWER IEOLA limestone, compaect, light gray with

dark gray aspote, contains fusulinldbecscess
Shale, rAFscesssossssssercsncesssssnscssnssccione
BILUEJACKET 008l snensnssssssnsssncsssossnsasanncvence
Uinderelay, not measured

£1. DT . 1“, T« BS !‘3', Re 183 E» dYensured
sast alone the south seetion lne from
the floor of the eroek 0.2 wiles east of
the southwest corner of the section to
the top Eluejacket cutlier.

BLUNJACKEY sandstone, tean, wedium gralned, not
measured

?'ﬁala, buff, 511ty¢.ooa'.ooootocoootoo.ooonoootocu

DRYWGOD BOBRlossssnsssasapspsstasissssiacissssessue

U!’léﬂ!’ﬂl&]n;no.ooo.uoo..oo-o-oo.-cooo-.............

i‘.halﬁ. gray to tan, liiltvv'qo.ocoocoa'too.o.oo-o-ooﬁ

COVQI“d-QQQQQono-touolaco.oooou--o.o-.o-o'o-u-‘-..

5}3’&&]&", gl‘ay.......“...-...---....n..-...........

chale, black, fissile, centains thin elay irome

T .E—(‘I—W—G’E;.;V'....-l.....'CQQOQODDO.....-.-‘i

58 45
Ce6
110

16
Ued
0.6

Ceb
et
240

740
240

540
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Feet
DOVELEY 1imestone, dark brown, impure, fossilie

ferous.......nuu.....u.....-.......... 0«5

82« BSec. 18, T. £3 ey Re 19 E. Measured
west up the side of the Blue jacket cute
lier in the SE 1/4 of the section.

BLUEJACKET sandstone, massive, contains

Stigmaria, not measured 4'
Shale, black, fissile, becomes buff near topsece 13.6 |

DRY‘J&GOD ccalﬂ“.'..!’.......IC....'...."....... 1.0
Un(ierclay....-...u.....-..--.un.u-.uu----o 0.6

Shale, gray, partially covered, aboUbesecesscssse 2645

Glay ironsbene...-uu...-.-.-................n (6% § :

Shale, pgray, calecareous, fossiliferouSsesecsscscs 03
DONELEY limestone, dark gray, impure, fossilie

feroua..an.o....-...n.-.............o... 02

Shale, gray, calcareous, fossiliferousSssssesscee 1o6 |

ROWE BOBLssasnssdasisennasspnissnsnssansvansssese D38

Undef‘ﬂl&y. about.n..n....-.................... 05 ’

ﬁhal@, PrBTVensescnsassosenecssscssssvenssascsnnse o0
CO&}.’ Bmutty....--.-.-.-........n..o.........o. 0.2
Unﬂ@rﬂla‘y, BhoOUb sevessevsnsnccssseonsssnssvcncses 0Osl
Shale, pgray, contains rumerous clay irocnstone

beds, not measured

25. Bec, 5, Te 5 Neoy, Re 19 F. Measured west
along the nerth section line from the N 1/4
corner of the section to the top of the hill.

BLURJACKET sandstone, not measured . {.fwos! i
S}Zalﬂ‘ gray, partially COVEPrECQesossnscsossessncse 25 0+

Limestone, dark gray, impure, sparingly fossilie

OOV evsscossnssssnsssssssnsscsvsnssancane 07 |

Shﬂ}.@, black, L1881l ceesspassascescnssnenssones 00 |

DRYVWCOOD coftlevoesussosesssscossonssosesnsnnncons gng
UndﬁrclaYi»o-cnoac-uol.oooo»onoo-a.‘o.-ooooo.oono .

Covered, BBOUL s seesssssossossvsnsscsssssnsesvrscccee 26,0 |

DONFLEY limestone, dark gray, fossiliferous, .
impuren....c.....--.....-........n.n... g.g
shﬂlﬂ, PO eessesessesssvssccssorssenssnsscnencoce .

ROWE COBlscsssssvessssssvssssscssscensoncsasssss 0025

Undeml&y.-......................-.............. gog
Shalﬂ' grﬂyﬁblack. fi851]lCesoncssccsnsnecscscnoe 0008
CoBlesssesnsssetossscnnnosncessosscsscsnssssnccsnne .

Underclay, not measured

g4. See, 8, T. 23 N, R. 19 F. Measured norkhe
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east up stream bed on the scuthwest side

of the Hluejacket Gutlier in t
of the seetion, SRiaes

BLUEJACKET sandstone, tan, massive, not
measured

DRYWOGE eoal and interbedded Bh&leooooooo.onoooo

Und@rclsy. gray-......-'........--...‘.....--o--

Shale, black, fisslle, contains flattened
spheroidal elay ironstones measuring

Feet

22
340

up to 1 foot in diamoter............-..--. 14.0 |

DONELEY limestone, black, Impur@csscssvsssccsces
ROWE eoal.‘........;...--.............-..¢...-oo
UndarclaYltoooloo.ooi00..‘..-0000.0.000..1000'OO

Sh&lﬁ, gr&y.b1a0k, leSIIQoucot.ﬁ.goooc--ooncooo

5. Sec. 30, T. 235 Ne, R. 19 F. WKeasured on
the north bank of the stream 0.3 miles
northwest of the southeast corner of the
section.

Shale, black, fissile, not measured
BAM CREEK limestone, dark red weathered, dark
gray on fresh exposure, fossiliferouSeeses
Sandstone, fine gralned, buff, thin bedded,
ferruginous..c........--.........‘........
Shale, Eray, 8illbYecsvensosecscocssnsscscncscsen
5h&1&, blaﬁk, £i88830@cunnnennssssssnvenconconnses
Clay ironstone, speringly fo£siliferoUsSseicssssse
Shale, black, fissile, fossiliferous, cale
CAPEOUB seossersssssesnsscsssosssstanssosossns
SPANIARD limestone zone
Uark red, compact, fossiliferouSecescceces
Shale, biaek, fissile, calcereous,
0881 15i7TerouBececvecssnnsssvassssesssacons
Dark red te brown, compact, abundantly
fossiliferoua.........:...................
Shale, black, fissile, lavender near topsscscscece
COBlasvosessasonssscstossssscsssssosessancssssncns
Undﬁrcllyo.-oooootocnQcooo'-.c-oo-.coo---oo.o-o.

Shale, gray, net measured

26. Bec, 31, T. 22 N., R. 20 E. Heasured
from the water level of the Pryor Creek
south to the top of the hill.

WARNER sandutone, very fine gvesioed, tUANssssecee

Osl
1.2
Oe1
11.0

l.2
2.3
SeB
146
00151
140 |
033
08 |
0415

035
08

3148 |
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2 GOVQS‘Gd. blaek shale near bott“-ooocoooooooooo. 3340
|1 ATOKA limestone » dark red, impure, fossiliferous,
, not messured
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