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GEOLOGY OF THE TIAWAN ARSA, ROGHRS

AMD MAYZS COUNTIZS, OKLAMOMA |

CHAPTZR X

INTRODUCTION

|
|
% This report 1s the result of a surface study of the units of
’tho Cherokee group eropping out in parts of Rowa and Mayes Counties,
»‘ Oklahomas The primary purposes of the investigstion were to provide
~ further information about the charaeteristlcs of and thicknesses of these
‘rocks and to provide a detailed map of their areal distribution,

The mapping is part of a genersl projeect for mapplng the chero#

'kee rocks in Northeastern Oklahoma, The key beds will be shown on the
‘new geolopical map of Oklahoma, }

Location of Area
The area consists of approximataely 250 square miles locsted
‘north and east of Tulsa about 25 miles. The town of Tiawah is its geo=
 graphical center. In addition to Tiawah the area has within 1ts borders
?tho towns of Catoosa, Verdigris, and Claremore. It ean be entered from
iclmat any direction by main roads, U, 5. Highway 66 as well as Cklaw

im Highways 88, 20, and 33 traverse the area, This road aystem is

(SRR e
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mleed by n\my awt,imilino roads which make about 80 per cent of |
the area aceessible bWy sutomobile, Tt is also sorved by the 5t. leuis '
and %an Franetsco and by the Missourd Pacifie fsllroads.

The area lies in Townships 20 and 21 north, Ranpes 15, 16, 17,

and 18 east, It is shown on the location map (Fig. 1).

| The earliest geologleal work done in this area was by "ﬁnit.h.l
‘*ﬁa work was not published, but the results of his mapping were used in
Muing the Geologie Map of Oklahoma® in 1926,  Voodrulf and Coo;mr

- :gavo & brief deseription of the geology of Rogers County in 1928, as
| did Ireland® of Mayes County in 1930, In 1943 CakesS worked in the .u-,.
land mappad most of the units from the Chelsea sandstone to the Fort, ;
emt limeatone, latoer, Anatmé mapped the Tiawah limestone and Chelsoi

|

sandstone In part of the area in compiling his thesis on the Cheloea,

| 1, D, Smith, "Oeology of the Claremore Cuadrangle,® mxpumasm;
gnmmeript. map on file at the office of the Oklahoma (eologiecal Turvey, |
911 |

| %, Dy Miser, "Geologle Hap of Oklahona," Uy e Ceological Sure
ey, 1926,
3%, 0u Yoodruff and C, L, Cooper, "leolozy of Rogers County, "

Mww pe 75 1928,

b, As Ireland, "Geology of Yayes, Ottava, and Delavaro Counties,”
cal Survey in 40=i, 1930, pp. 26=27.

5!%10011: 0. Gﬂww, "Proken Arrow Cosl and Associated “trata,®
34T v FALR AL T AL ALK c Ao 14, 4 & 2 o 19“‘

6?1. Be Austin, "The Chelsea jandstone and Associated Gbrata,
M& md ﬂort.h ei Ch.rmu, Oklahoma,™ Unpublished Masters Thesls,




ke
[resent Investisation ;

The field work for this report was bepun in July, 1951, and ‘
'm earried on intermittently until May, 1952, The earlier mapping in i

|
the area was thoroughly cheeked and refined where nacessary, A mumber !
of units not proviously mapped were traced across the area, ‘

The mapping was done on a scale of 3.1 inches per mile, which

'Mas the average seale of the aerial photographs used, The photographs |
in stereoscopie pairs wers used both 4n the Fleld and in the office,
Mﬁo shaets were placod over tha photographs, and roads and drainare |

Lfom traced directly to the acetate, During Lthe eourse of stereoscopic!
, ‘

!

hudy in conjunction with fleld study the geolnpgieal data were sketohed |
hn‘. “hen the writer had checked and rechesked his work, the marping wa
L‘mmfmm! to a large Luse map on the same seals which had besn pwpow;.

| foliable exposures in the ares are few and most of them are
kmd in roadecuts, howsver, much walking was done betveen roads for two
roneomn (1) to redusce distances between control points to a minimum,

timd (2) to cheek when 1t was thought that sietehing on the sterecscopie

f'mgo might prove erronecus,

| f
*hsmatar:lsues in short distances or grade laterally or vertically into

In a region where stratigraphic units change thicknesses and
nother type of rock, it is desirable to secure as much detniled Infore
t:ion as possibles, The use of a soil map of ayes County failed to
?mplmmt the writer's f'feld studies; however, drillers' logs were
Yalmblo indirectly in loesting several key exposures. This was accome
éu.m by plotting the first hard rocks encountersd in drilling and

thelr depths, The writer was well enough sequainted with the area to be




4
mmhly certain of whah t;n:lt. was reported. from the depth of the

rock, the location of the well, the regional dip, and the topography, a ’
Wﬂation was made of where the rock reached the surfsce, A searech |
would then be mades often with good results, Of partieular interast nrJ
: f.hc limastones, which are difficult to loeats, but ars important in de- 5
termining the identity of assoclated sandstones, |
Jections were measured with the ald of a hand level and a steel |
tape, It was not possible to measure a comnlstely continuous seetion
Was all the strata mapped, Measursd seetions with overlapping pore
Q:d.om that eould be corrslated wers used for a generalised seetion, The
\:‘»ﬁickmas of rocks in large covered arens was ealeulated mathenatically, I

'ﬁnia was done by using the distunce from one known point to another, the

|
|
repional dip, and the difference in slevatlon, |
“ |
| a
|

|

The topography of the reglon is that of a low undulating plain,
broken at places by gently sloping cuestas and small buttes which rise
gbove the plain. This rosults from differentisl erosion of more resis-
W undvta;m and limestone layers In soft shale by subsequent streams,
Althmah most of the streans are adjusted to the regional dip and oecupy |
‘ﬁ‘m positions of the less resistant rocks, a faw of ther follow fault
Wn for short distances. Jince the reglonal dip is in a westenorthwest
éirmi.on at an average dip of sbout 40 feet per mile, the cuestas have
aaastvard facing escarpmants., The Pluejacket sandstone forms the most
prominent of these, It rises 200 feat above a shale valley in the
M half of T, 21@',,31 18 Be




A% )

Flge 24 200 foot high Muejacket
sandstone ridge in sec, 8, T, 21
':‘:-M., 1”;‘ 1‘3 ?‘:.

The total relief of the area 18 about 300 feet, devations
range from about 550 feet whera the Verdigris Hiver flows from the ares
to about 850 feet on top of the Nluejacket ridges just mentioned,

The major drainage of the area is that of the Verdieris River
and its three prineipal tributaries: Dog, Pird, and Spuniky Creeks,

The portion of the area which lies east of the Mue jackat sandstone
outerop is drained by Seminole, Pryor, and Chouteau Creeks, ‘his

g

drainage system eventually empties inte Grand fHiver Lo the east,




| The rocks of the Cherckee group belong to the Desmoinesian
§Mcs of Pemnsylvanian ages The Cherokes in the area under diseussion
lies unconformably upon the Atoka series, It is apparently eonformable
with the Fort ileott limestone, which is the basal mesber of the Marmaton
group and marks the top of the Cherokeo group. :

Until the present program for wapping the Cherckee group in |

Oklahoma was started, it was best described in Kansas, where it is prom
dominantly shale. The sandstones and limestones are fewer in mumber

and eonsiderably thimner. In the Tiawah area it would he misleading |
to refer to this sequence of rocks as ths Cherokee shale, because of
ft.ho inersased amount of coarser clastics,

| In this area it consists of approxirately 25 per eent sandstone,
M of the shale ‘mtmals are quite arenaceous, The limestones in
the upper part of the Cherckee are silty,

| Rocke of the same elass in the Cherokee are difficult to dise
?Mng'uhh. The limestones have mueh the same appearance and charscterise
:\hi‘aa. The sandstones, although they vary greatly as units s all have
ibmun comnon charagteristics. They are guartsose and at most places |

6




?
contain mica and iron, Unlike the limestones, which are ahmndantly

fossiliferous, the sandstones lack invertobrate fossils, Towever, l
many of them contain plant fraguents,

|
The characteristics of the Cherokee sediments are aseribed %o t
l
¢rustal unrost during the Pennsylvenian periods This unrest pesulted j

in oseillation of the seas with repeated alternations of transgronsion
ard regression, The resulting sediments are a repetition of similar mﬁ-
quences of beds and litholopgle characters. This is called eyelic sedle
mentation and the sequence of lithologie units that resulted from one
‘mdvmwa and retreat of the sea 1s termed a evelothem,

In Kansas, [ifteen eyclothems have been recognized in the

(Charokee, They ara better developed there than in the Tawah area, |

which is closer to the hinge line betwesn what was the interior platfors

‘and the leilester basin to the south, The eyclothems of Kansas were
‘deseribed by ‘bernathy® who statess

|

The phases of the normal eyelothem in southeastern Kansas is

as follows:
Gal&&mm 3!2&}&..:’-0.0-10.- Q.8
mm#ﬁﬁﬂ‘..-n¢noctoo«caamnnu 07
Orsy shal@ssesssessarssescess Oub
Blaeck 9?&&1@;.0».9«'0..*.0»&0. U5
sml,‘.."."‘.'.‘...."‘...‘..‘VO.A
mmw.at-tcnoono.cobaaa-¢c Ce3
Sandy SM818sevessnessescennes D0
fmﬂwm:occyonnotﬁ-oouooocq 0.1
Unconformity
The lower phases of the cyclothem (0.1, 0.2, 0.3, and O.4) are
of continental origin, while the upper phases (0.5, O6, 0.7, and
0u8) are of marine origin, The continental sediments are the local
accumulations that were derived by the erosion of a near«by land

1Goor@o Ae Abernathy, "The Cherokee Croup of Southeastern Tansap,"
goiopieal Joclety, Meventh Anmal Field Conference, 1937, p, 19,

i B
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surface, The sedimonts were carried by streams and deposited in
the low places of the basin, There is no transition between the |
continental and marine phases, The eoal bed, the highest phase of|
the continental sediments, makes a sharp contagt with the overlying
black shale, the lowest phase of the marine sediments, Pheses 0.51?
0s6, 0s7, and 0,8 are the rasult of the normal advance of the sea
upon a eontinent, The beds of black shale and gray shale (phases 1
Uef and 0o6) represent the deposits formed by an encroaching sea, |
The limestone phase (0.7) represents the time of maximum flooding
of the seas The shale above the limestone (phase 0.2) represents
the sediments deposited during the retreat of the sea in the normal
sedimentary cycle. :

The units coversd in this report will be deseribed in descending
order, from younge't to oldest, whieh is appronizately the order in |

: which they ware mapped,

|

| Fort 3eott Limeston

| The Fort Seott limestons, named Ly wallow: after the town of :
| Fort Joott, Kansas, splits into two menbers, Only the lower Fert '}cott!
1&; present hers and 1% correlates with the Maeklack Creek limastone of%
jx'msaa. This limestone is denss, lupure, masaiveebedded, and fossile |
‘ums. It apparently thickens from north to south aecross the area
from about § to 8 feet, A good exposure of its antire thickness is to
“’m gaen in Dird M at the southwest corner of sec, 18, T, 20 N,,

fle 15 Be Tt 18 a light gray on fresh exposures hut weathers tan,

The rock of this interval Is 4 to 5 feet of hard, black, fissile
shale which contains phosphatie nodules and at many places is jointed,

1!}‘ Cs wallow, "Preliminary Report on the Gesologleal Survey of

Kansas, " ¥ansas Geological Jurvay, 1866, pe 25.
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xposure of Fort “cott lirew
ale intarval, and Freesy

i1l limestone on Pird Creek, sec, 19,

M B o o "
oow -?L} iy e l:! .

freezy HMill limostone on
20, 3.3 miles went of Clare
Thae plek marks the loestion
of the Iron Post coal.
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ST

- The presence of the mdnlu, which range in size up to ahout one ineh

d in diameter, offers the best means of identifying the base of the Fort |
Jeotts The lower few inches of this shale contsins badly orushed, pare
tially pyritized fossils at places, r

The Nreesy Mill limestone was named by Plerce and Courtiert
from exposures at Breesy Mill naar Mulberry, Kansas, It is grayon a
;trauh cxymumi but weathers brown to bulf, It is compact, finely
erystalline, silty, and eentains fossils throughout, but is most foseile
;;lfemua in ite upper half, The lower half commonly has dark gray
ﬁpl@tchus which contrast sharply with the owerall coler. The thickness
bf the Dreesy Hill is falrly uniform, being 10 to 11 feet ncross the {
pm‘ In the southemn part of the Tiawal area, thers is s splitting |
Bff of the upper two feet by the introduction of a ome foot bed of hard
gray fissile shale, This was first noticed hy the writer on Jtate
Highway 33 just west of Jpunky Creek in the northwest 1/4 of see. 85 Ts
19 Hep Re 15 %, Tt is also present in the hank of Bird Crask 150 yards
Boutheast of the bridge in the southwest 1/4 ef sec. 18, 7, 20 Nup Ry |
L5 Ge

{

to the-"Squirrel” “andstone

, ITmmediately below the Praesy 1Mill limestone is & dark gray,

1‘%‘- (s Plerce and ', U, Courtier, "Ceolosy and Coal lesources

gﬁm Joutheastern Kansas Coal Fiold,” Kanma Geclogical ‘Survey,fulletin
A93he e stalR L




11
fissile shale followed by 7 to 13 inches of coal which was named the

Iron Post coal by Hewss® The shale is not present in ths south part

of the area, The coal is persistent. It has been locslly mined for |

private use, but is too thin for commerelal preduction, ‘n underclay |

is found below the cosl and attsains a thickness of about 15 inches, |
nelow the underelay of the Iren Pest eoal, the rocks are cove

posed chiefly of & tan to gray shale which bollly eontains a thin black,

faaailirerom shale along with a blue shale which mtham to a clay.

In this facles it h about 15 feot thick. To the south 1t thickens

rmd contains mors s1lt in addition to a siltstone and a three and onew

:Pmli" fool bed of tan micaceous sandstone containing plant fossilas.

|
|

|

‘ This sandstone is roeferred to in subsurfuce as the "Squirrel®
or "Prue"s The drillers call it the "lquirrel” beeause of its habit of
"Jhusping around” in wall logs. Its name was [irst mentloned 4in npint
by Gmm.z The "Squirrel" sandstone varies greatly in both thickness
imd characteristics, Frow place to place, 1t veries from a ssandy mone |
;ofa' foot or less to a bed 30 or more feet thicks It 1o s sediumw
‘grained, tan, erumbly, u&m, and cross-bedded sandstone with shale
lenses, At places it grades into a nnsiv-, Mim-m ined, dark
‘rmmuz sandstone which may or w not be well indurated,
| The outerop of the "iguirrel” follows closely the course of the

Pk lz‘,’. Be lowe, "Hlueiacket Jandstone of Xansas and Cklahoma,"
,%e&ip of %he American Associatlon of Petroleum Jeologsists, vol., 35,
{ /9ky Pe

s, , Green, "0il and Gas Fools of “estern Missouri," Yissouri

mwm’ Blannial Report lo. 57, 1933, p. 16,
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the northwest part of the area and forms rolling

rise above the river alluvium, “hese hills Wlend

6
.
e
=
e
5]
-
froad
e
a3
<
C;
"3
e

.
With and make extensions to those formed by 4

interval from the " oulirrel" Sandstone

to Lthe ridleria Limestone

"™ o " W . a a "
ihe rocks of this inbterval conslst of asravy and Lany, fiss

abint aa whd sk . s wl Yder ¢
Badles wnieh are siliy at nlaces,
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The name of this unit first appeared in print in 1?28.1 |
Orlginally 4t was named by Wmith” from exposures at the Verdigris River,
In addition, he designated the place for Lhe type section which appears J
in this report, The Verdigris limestone is the equivalent of the ﬁ\rd-'
more limestone of Mssourl. According to Re C. Moors,® the name Arde
‘m‘e 1lirestone has priority, but Verdigris limestone has been more used,

The Verdigris is a compaect, finely erystalline, extremely fose
lauu'amua unit, From a dark gray on a frosh exposure, it quieckly
:mthara to a light buff or a reddish brown, with more resistant fosaila
mm in relief, Upon further weathering 1t beeomes porous and light |
ii.n welghts, It contains ailty and argillmma impurities, TIn the f
nerth 1/2 of secs 26, To 21 Hep Ra 15 B, on the east bank of the Vardx-Q
}gm River, many Tndisn arvow heads and other artifscts may be collected,
The Indisns made them there from chert which is locally prasent in the

Verdigris limestone,

Rormally, the lower 2 to 4 feet of tils rock is all that is
foumi in an-outerops This lower part is best exposad in strip pits,
‘0 exposurs of its entire thickness of about 12 feet is rare, lerein
iia 8 measured section at Mmdth's proposed tyne seetion of the Terd! gris
lmentone, It is 3 miles southwest of Verdigris, Okla“oma, in the south
bank of the Verdigris River at the location of the old U, 7. Pighway 66

le, Lo Cooper, "Procoudm@ of the Cklahoma ‘cademy of Seience,"
Lty of Oklahoma Dulletin Vol. 7s 1928, p. 141,

%6e D, Smith, gp, eit.

3R, C. Yoore, "Stratigraphic Classification of the Pennsylvanian
flocks of Kansas," Xansas Geologlcal Jurvey, Dulletin 22, 1996, p. 56,
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southeast 1/& of sec, 17, Te 20 Hep Re 15 7,

"3QUIRREL" sandstone, massively eross-bedded, buff,

mm‘ﬁm..uotocoolaoontlocc'otvovo.conon.aocc
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Limestone, massive, dark gray, fossiliferous,,
f'ﬂ!ﬁlﬂ, Bﬁftqno-n.a-oc.cono;c---.vcooqwuooooc-
L:lmahnm, ATRY o frﬂ.ﬁtumoancn-ﬁuaa-nootao_ooo
Mﬂ, mthﬂradoo-c-quaou-o.noncuoocw--t--uoo
Limestone, massive, gray, foasilifercus, base

OOWMuuo.-oc.ocucnocbonmmu'o-uu’-ocooo¢

The following fossils were colleetsd from the Verdipgris limo-

|

feot |

3440 |
14,0

ha’

|
|

|

0u7 |

0e7
C.8

5e3

- stone alonp the bank of the creek in the eastecontral part of sec. 35,
- Te 21'N.’ e 15 841

stone at

omposita subtilita (Mall)
Juresania pebraseensis (Owen)
roelostus G

& st!'ip pit in the northeant 1/20 ol sec, 33’ Te 20 Ng, Re 15

“" ol 711 ﬂm spol andun (“gm@ and wﬂ—m;
"';.g‘ : 1' i &) "_:x & &t}u v""

Jaripinifora muricatina Dunbar and Condra
Composita subiilita (Tall)

ssolobus meno) AR R f.}irhy)

Uletyoclostus cortlockianus (lorwood and Pratten)
Hietyoclostus smericonus  Dunbar and Oondra
Jerbvla erassa leek and Hayden

dnterval from the Verdigris limestone

Lo the f;‘ha;sg Jandstone

Below the Verdigris limestone is about 5 faet of hard, black,

101
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fiseile shale containing phosphatic nodules, Upon close examination
this shale is found to contain fossils and pyrite, The iren from the
pyrite causes the weathered surface to be a yellow brown, The remalnder
of this interval down to the Broken Arrov coal is wvariable, It is comw
posad of a gray shale containing large spheroidal enlc reous coneretions
in the south and has a thickness of about 18 feet, It gradunlly thicke
ens to the north untll the total interval from the Verdisris to the
Troken Arrew is soms 45 feet, As the shale interval thickens, it grows
progressively more siltys An 8 foobt sand is developsd in Lhe north
and may be seen 150 yards east of the northwe:t corner of sec, 2, T, 21
Hey Ry 16 B,

The Proken Arrow coal is a consistent unit and has been mined
commereially aeross much of the area. It is falrly uniform in thicke
ness at sbout 20 inches, South of the Verdigris River its pronerties
are more desirable than to the north whers the coal readily crusbles upen
beinz exposed, For detailed inforwation on the Broken Arrow cosl the
reader is referred to the vork of Cb.knsul

Delow the Droken Arrow coal lies a foot or two of underclay
followed by a compact, finely erystalline, fossiliferous limestone, The
limestone appears to be present throughout the area, but may be in the
form of one or two layers. It is & single layer of 19 inches where it
is exposed in & strip pit in ses, 26, T, 21 Mo, R, 15 5. In sec, 28, T,
20 Yay R 15 B¢ it presents itself as an upper limestone of 14 inches,
separated by 33 inches of shale from ancther limestone layer of 14 inches .

I’M“h Ce Cakes, op, eit.
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‘ize 8, About 3 feet of Verdlisris
limestone underlain by hard black
shale and softer gray shale in strip
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This limastone is dark gray and weathers brick roed, Tt contalng a ¢one

o

£~ .
firat to ment n Lhis

siderable amount of silt. Oakes™ was the first
It has since bhean ealled the Icf“'ﬂ‘ " limeatone.

T2 omesd sy
LBB8LONG

The following fosails were collected from the lelabb 1

-

5 oh P

850 "5 ’ul»“- vy B % % g o 4 £ P Y »v . s . P b .

sV yards north of the Nellabb Coal Company powder house in see, 2 3y Te
N B 5

“wiy Hag lie 1 g

lMesolobus mesolobus (Norwood and Pratten)
..aoapiri fer cameratus (Morton)

Fige 10, .‘““ Nabb limestone in sec.

.

2:’ 'T‘ 30 ., r". 1‘ e 5 "

Helow the Melabb limestone is a secuence of shales and silty

ot b - ¥ - b o .,
th a few thin sandstone lenses, 'he most prominent of these

i
&
.)....I
8
a

lenses is just a feow feet below the MeNabb, It thickens at places ¢

%
]

=) - - £ 51,2, s
& feot. or more of & iin-badded, tan, mie: aceous sandatone, ha romainder

1

v, .
.Lhido, Te }}..

"3
“John ¥, Gatchell and L. =, “itts, "Tulsa to Spavinaw,” Tulsa
Geologleal Joclety, Field Trip Guide Mo, 3, 1950, p. 23. D759 7%

/ N\
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of the approximetely 50 to 75 feet from the lelabb to Lhe Chelsea sande

stone 1s covered throushout, |

The Chelsea sandstone wds named by Ohml from ~mierops neap |
Chelsea, Cklahomas Tts name first appeared in print in 1927.° It 1s
| one of the most prominent sendstones 'n the ares, At many places it
forns an esearpment where softer rocks below have been eroded, It capa
outliers near the town of Tiawah which are over 150 feet highe
‘The Chalsea sandstons is composed of two litholozle zones which

- make a total thickness of 65 feet, more or less, The lower zone is R

slve, coarse, darkly ferruginous, and excesiively eross-bedded, Tt |
varies from extreme hardness to friabdility. This sone commonly nupmr#s

& dense mrowth of troes and has a thickmess of from 25 to 45 fest howchr,
locally it may extend well into the irregularly bedded phase above and

attain a thickness of 60 feet or more. The hill on which the Glmmr{jz
- Country Club is hullt was caused by a looul hhiqkming of the massive |
Phase which grades laterally imbe thin-bedded sands and 11ty shales. |
This 1s in northwast 1/4 of see, 20, Te 21 Noy Ry 16 3,

| The upper portion of the Chalsea sandstone forms a pentle sloping
to flat grass ww‘mh Pue to the nature of the topography and
of the underlying rocks its upper boundary is coveresd throushout the srea

1p, %, Ohern, "Geclogy of the lowata and Vinita Ouadrangles »"
Unpublished Manuseriot on file at the office of the Cklahema Geologzleal
m' 1914,

23. De Glark and €, L. Coopar, "Geology of Kay, Grant, Carfield
Land Hoble Counties,” Oldaho (8, fullet

|
|
|
|
|
)
|
|

M L3 V@, SLLiatin | ,-.L.«-z 1927’, I'i*t- 30

A B A
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outlier immediately wo:t of the town
of Tiawah,

3

§ "C' ;»}‘./ .y
16 B, otice the vervy unifom
pronounced cross-boddine,
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It is believed to vary from 15 to 30 feet In thickness. [From what could

be observed in ersek banks, it appeara Lo be a series of thin-bedded, tan,
micaceous sandstone lenses which grade laterally and vertically into
8llty shales, In mapping the top of tha Chelsea, it was necesassry to
_axamine the soil charscteristics across much of the area.

4 coal exists, at least locally, in the top phase of the Chelsaa
sandstone, This was examined in a orvek bank 100 feet north of the road
in the southeast 1/ sec. 36, Te 21 Ney Re 15 Be Mere it has develoned
to a thickness of 2 feet, overlain by sllty shale and underlain by an
underelay and an 11 foot series of thin sandstones and allty shales to
the top of the massive Chalaea, Hobbst reports a‘coal of 9 ineches in
the same stratigraphie positlon in T. 19 Nepy Re 15 By Toasibly this ig

the same coal,

Fize 134 Conglomeratic base of Chelsea
sandatone overlying gray-black shale in

1Mark Hobbs, personal commmicatlion, ‘ugust, 1951,

A2 ‘\\
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The best catpomre of the base of the Chelsea sandstone is in
980y 12, Te 21 Hyy Be 16 5., 21/2 miles east of Claremore in a roadecut
on flghway 20, This is the propesed type sections The undulating bas-&
Lu well as the rapid ;ham in interval betwsen it and the Tiawah lime-

‘stone sugnests an eresional period prior to Chelsea deposition, 4 coaﬁe
pabbla conslomerate is present in its base at places, ns on top of a ;

I
F}halsea outlier west of Tiawah in seos. 27y 3hy and 35, T, 21 ¥,, R, 16 F‘

\
‘ The rocks of this interval consist of grayw-black, figsile ahalo

t;o aray, sty shales The chief charseteristic of this interval is its
pbmpt and pronounced change in thickness., Tt averages akout 5 feet,
F\n varies from 2 to 15 feet.

J

| Iiawsh Limestone

4 The Tiawah limestone was namod hy !.owmnl bhagause of its excele

lent. development. in the hills about the town of Tiawah, It is compact |

tjznd fossiliferous like most of the limestonss in Lhis section, On a
Lrenh surface its color is gray and on oxposure turns wulf, It is re-
‘k'rrnd to in subsurface as the "’Pink"z limestone, becsuse pink ecaleite ig
present in guantity, On continued exposure, it weathers rapidly to a

15 » Ve Lowman, ‘Lower and Jiddle "snnnylvmian tratigraphy of
: hom mt of the Horidian and Horth of the Arbuckle Mountains," Tulsa
RroZical Joclsty Digest, 1932, unnumbered page,

| 21.. ae Fitts, Jr. and He A, Pmnt., "Penns lvanfan and Mlssissipe
$hn Rogks of Jastern Cklahoma," Tulsa (eo }gologlenl ‘ocliety, Fleld Trip |
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gray, iron stalned elay. At some ntace§iwhéréréﬁe ﬁ’rnhifrwahic 3
Guance indicates Tiawah limestone, only a “ed of clay about 3 feet thick
is prosent, Due to this rapid and gomnlete waéthering the Tiawvah lirvew

stone eould not be eontinuously mapned,

Fige lbe Base of Chelsea sandstone
and Tiawsh limestone 1/2 mile east
of tyre section,

The best exposure was found in a roadecut along ighway 20 east
of Cluremors and is the preposed type seetion of the Tiawah limestone and
of the Chelsea sandstone, - The section was measured 0,1 mile east of
Bouthwest corner see. 12, T, 21 N., R. 16 T,
Jod

2. QHELZZA sandstone, mussive, eross-bedded,
c‘)ﬂ.me, rﬁd“'hm‘moooooco'ooo.ooouuooouccooo.o'oooo-o-oooo 3

1
llt ~5}?&lﬂ, ha.l"('i, black Lo IFAYenesssanesccnsssnncessncsnsscssnscsces Je
100 :{1‘03'1’3(;0!16’ hﬁrd, }'-‘Trﬁ-ﬁ}rootoﬁoco-nncoooq-o.oncso.ooo.-o-ooc-ooo.o 00;\5
9. i;?"x’llﬁ, Qﬂft’ fi?s‘ilﬁ, vf{r‘:‘iyoo.oaoooaooooiooooo.roouaoo'cltoooo 105

8+ TIAWAY limestone, hard, fossiliferous, gray with

dark spots, weathers reddish PrOWlleessecesesscncsssescnes 643
7. Coal (TT:»:‘T).-..Iooono.oc...c.oo...toccloicoIOOO'OOOOIO..O.C.. C.02
03

6' ‘»hidercla}", ,:"I“ayu.-.......-...........-...........-...........
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. Feat
| ﬁ?.l “hale, hard and black in lower part with phosphatic concre- '
tions, gray in upper partesesssessscncsssssssccessccsss 2¢5 ‘
la riltatono arays hardessesvscossnssssenssconnnssansesssscase Ce f
3. o ale, fialﬁ.t, Il enosennssnssssnssssssncenennnuscnsavsnns 5«0 3
2. "WITI" sandstone, fine grained, micaceous,
1ight gPaYecessssscosssseosassanscnsonsssvasscssssncss Sob I
1, “hale, mwedium hard, fiselle, groyescsessssesscesscsnecncsss 140 |

)
The Tiawah limestone varies in thickness, but averages about

5 foet,

| Delow the Tiawah limestone lies a hard gray to black fissile

shale which contains phosphatie conorations, Its thickness is at mst:

places about 2.5 to 3 fast. It is underlain by a 4 to 8 foot gray shale
uhich rests upon a sandstone of wariable eharsctoristics, This sande ;

' a‘bma was first described by mzm,’* who ealled it the "“hite" sandsto+
 besause of ite white appoarance on a fresh exposure, At many places [
where 1t 1s exposed it is fineegrained, 1ight gray, medium hard, and 1

may or may not conts'n small brown spacks, At more loealities, it is ;
aadim»gminad, bulf to darkly ferrugincus, and hard only where its iroi[x

| eontent has forwed a crust on its surface. Tt 1s becsuse of this more.

: common appaarancs and its relationship to the sandstones below, that the

 writer believes it may acinally belong to the series of Taft sandstones,

It varies in t.hiemem from about 4 to 8 feet,

f Balow the "White” sandstone to the uppermost Taft sandstone

1 which was mapped is about 20 to 40 feet of gray and ton siliy shales,

-

’*R Be Austing "'rha Chelsea Jandstone and \s:oclated “trata Zast

_and Yortheast of Claremors, Cklahoma," Unpublished Masters Thesis, Unle
versity of Oklahomn, 19%, Pe 5,




Flge 15¢ Hill capped by Tiawah
Mmestone with "hite" sandstons
in thoe alde and silty shale below,
Location is northeast 1/4 of ses,
15, Te 2 ¥.y Re 16 3,

Talft Jandatones

The rocks composing the Taft sandstones and shiles of th
Tavah ars are, at lesst in part, soulvalent to the Tuft sandstone
deseribad by 14 l.zsmal and named for exposures near Ta’t, Oklahoma » in
Huskopae ’:r,:z\zmt;-*.

'8 seen In the ares under discusslon the Talt consiasts of ape
Provimately 100 to 140 feet of interbedded sandstones and shales, The
strata like most of those present in the Cherckeo roup are extromely

varisble, fThe s tratlgraphic relationshirs are not clearly discernible,

I ey AR R b

Ge We Wilson, Jr., "Age and Correlation of ennaylvenian e

Formations and of 041 and Jas lands o ‘askogee Tourty, Oklaboma, ®
face Formations and of 011 and s of } tyy Okl ’
Tullebin of the Amerlean Assecistion of Potroleunm Jeclosists, Vol, 19,
93)’ ':"’. 5110

LS’
'){}&\""J’E;.g

for b
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‘It. am;m that thm hhoﬁl;htoml and vertical gradation so that no
#ingle phase occmps,« exactly the saze stratigraphie position throughe
out the area, o less than three separate sandstone lenses were ohe
served, between two of the mapped members, in a hill in see, 25, 7, 21
Hey Re 16 &,

The shales in this interval range from soft and black Lo ten
.snd silty with plant fragments, At plages thin beds of clay-ircnstone
iwm loested, Underelays are to be seen at a few places, but because
of the covered nature of the area, coal was loecated at only one place, |
}Fxt is several feet below the upper sandetone in a hillside in the southe
mat. 1/& of sec. 206, Ts 21 Ny, Re 16 %,
§ Of the sandstones in the interval, three wero found to be eone
irhmmm or naarly so, They ars expressed tapograg:;hima\lly over consi-
Bmhle distances. They were differentiated and traced across the arsas,

'i:‘hoir bases ars shown en the geolesieal map which aceompanies this raper*,
The lower Taft sandstone i{s the best developed of the three ’

sandstones mapped, It 1s, Lhroughout much of the area, a tan, medium |

f.o coarse-srrained, massive rock which weathers a dark browvn., Tt By |

proachas 20 feak in thickness and caps pany of the Hluejacket sandstone |

Wu, extending thelr heights another 4O or 50 feet. On the |

forth half of an outlier whieh lies in sees, 16, 20, 21, and 29, T, 21

*’., fle 18 ., 4% may be seen with different characteristics, Here it

is coarse and extremely ferruginous with the purplishe=brown color which

il usually ussoclated with the basal Chelssa, These same ohamcteristice

u'c also present in this mewber in sec, b6y Te 21 N,, Ry 18 B, This




Fige 164 lower Talt sandstone

capping hill in sec, 26,

:Q 17 .

Fies 17, Taft capped hi
above the dip slope of th
sandstone, Looking esast {rom Hi
way 88 south of Tiswah,

m
U J

11
@

21 M.,

s ris
Fluej




Floe 18, sathered bloeks of the
Jodnts are

upper Taft sandatone.

delined Yy the grass, Location is
top of a hill in see, Te 4 N,
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sandstone as well ne the other Taft sandstones are jointed in three
directions, “hare they are massive, they weather into blocks about a
foot thick which are used th rughout the area for bullding stone,

The lower unit in the southern part of the area appears to he
more like the middle and upper units and was more difficult to map,
These upper two members are at most places thinehodded with parts of
them at places being massive, They econtaln mors miea, more.plant frage
ments, and are more extensively ripele-marked, They are mediumegrained
to silty and tan in eolor, Thelr maximwm thickness 1s about 10 feet,
It was not possible to detsrmine whether one or both may actually thin

to zero feet in places, because of overburden,

Fire 20s Upper Taft sandetone in
Highway 33 roadecut in see, 32, 7.

20 Koy e 16 &, Hote massive sande
stone wedre in upper laft part of
SXDoBure,
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from the dstones |

Lhe i o 4
From the lower Hed Fork sandstone to the Inola limestone is |
some 30 feet of shales, The rocks of this interval ean be examined in ’
their entirety in a Highway 20 roadecut between secs, 7and 28, T, 21 |
Hep Ra 18 i, The upper half consists of gray to tan silty shales with |
a two and one=half foot underelay near the top. Mo eosl was foundy
f)?wwmwm", a mile north a coal of 3 or 4 inches was secen at this horizon
1in a recently dug water well, The lower half of this interval 18 come
posed of alternating layers of blaek; fissile shale with relatively thin

Inola Limestone |
The Inola limestone was origzinally deseribed and named by Lowe ’
man® from its presence in Incla Nound near Inola, Cklahoma, Is deseribed

by Lowman, it 1s a single bed of gray, fossiliferous limestone about 10 ’

inches thiek, This loeation was visited by the writer and no additional

bads of claye-ironstone.

;limutona was ‘oundy however, in the area under discussion thia limut.onfp
is oulte thick and consists of several beds,

It apparently weathers even more rapidly than the other limee
stones in the Cherokes, IXposures are extromely rare and considerahle
time was spent searching for them, This horizon is i portant in dise

tinguishing bet.een the Hluejacket sandstone below and the lowsr Taft

13, We Lowman, "Lower and ¥1ddle Penns lvanian “tratigraphy of
Oklahoma ‘ast of the Meridian and North of the irbuckle Yountains,"
Tulsa Jeological Soclsty Digest, 1932,unnumbered pase,




ure of Tnola

2 ’ ™ o] Lol 4 B 5 1
in sec. 7, Te 29 1,,

- LiTe «Zl. Cood

1ifestone beds
17 %

Y H -

‘ e > o : |

18 View of upver Inola llmow
astone type seation on Hi hway 20.
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sandstone above, At most localities where the Inola was found s only one

bed or portions of ene bed had been resistant encugh to remain, It iaf

belioved by the writer that this may be the eondition which exists at |
Lowsan 'sl type loealitys Three of the limestones were found to be pmq-
sant J miles north in sec, 7, T, 20 W,, %, 17 % At only one place was
the Inola limestons seen in its entirety, This is in a fresh roadecut

- on Highway 20 a few yarda east of the northwest corner of sec. 18, Ta 25.
Hep He 18 4y It 18 the proposed Lype sectlon of the Inola limestone,
B ”

43« Shale, black, soft, fissile, with interbeds

| of ellyudrbnnbona-,.‘..q.....i..--..‘.....,......... 16,0
12.  Upper ILOLA limestone, irregmlarly massive bedded,

fine erystalline, light gray, and fossilifercus, |
Veathers into gray Lo rodd! shebroum lﬂyﬂ?ﬂoaoounoo.. 3.5

“ u' M"..‘."*‘O“'..’..lOQOIQQ'OOQ‘O..."QQ‘Il.‘...“.... 0‘2’
: ﬂndsrcl&y, BOT%, RPBYeessssoosnsssnassseeesnssnsecssensesn 1.5
| 10. 5hﬂlﬁ, soft, Teht POV enusnsnnvssansrsasvnnnsassncsnnans 205'
%« Jeeond INOLA limestone, gray to red, rich ‘n iron, %
milﬁy, f@ﬁﬁilifﬁruuiwncooow--nonb@nv.nunob.ooo.uo-co Qu5

8 35&1&, gray Lo tan; Qﬁltyouuotna-tcatoonnnt.coao-ccoo’cs- Le

7o  Third INOLA limestona, gray, compoct, fomsilifercus, |
weathers gulekly to an fronotalned olayecessoesccsse 2.

60 ahéﬂrﬂlﬁy. 14 4 P SR

5« hale, soft and fissile, becomes more S
ailhy tovards tﬂpooa.cycuncou-o.n’ocaoo--o.oo-o-.u.v 3.4

4e  lower INOLA limestone, light gray with dark gray |
spots, conpuct, fossiliforcusesgontiive

fﬂﬁﬂlfﬂidﬁ, wanthars runidly.....--................. 9.9

3 Qﬁﬁlnnun-noo-ootongngn-lgtﬁ.too'ooaocoop-.ao.opnooonn;uuo OQQL
2e Hﬁﬁﬂrciﬁy, P uessnssnssssnssssvesssnsonansessssssnsssases l‘q
1. ﬁh&lﬁ, light gruy,~c&learaoua‘--.-.nn.-..a..-......-..... 240
BLISYAQKT aandmtﬁn@.....e.-.«..........-........-....... 55.0

The second Inola limestone bed anparently is only a local lens,
since it 1s not present in any other known exposure,
The followine foassils were collected from the Inola limestone

. beds along Highway 20 between secs. 7 and 18, T, 21 N,, i, 18 i,

R 1nid,, vommbersd pags.
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The lower Inola limestone contains:

(#dwards and Haime)

: 5 (Norwood and Pratten)
A5, :1 mm Dunbar and Condwa
‘ormiood and Pratten)

”; .«x\‘,4 ‘s&

all)
(Hetheanay)
Dunbar and Candra

Interval from the Inola Limestons te the Hluelacket

wdatone

The rocks of this interval consist of a very thin coal, an une
derelay, and a gray eslcareous shale where they are best seen, The ine

Wa variss from 2 to # feet. The rocks esnstitute the lower units
of the ayelotham of which the lower Inola limestone is the eap=rock,

i
| Liohn We skamar. "Primitive Pusulinids of the Mid-Zontinent
Rhgim’" u:! T3l ¢ EONLOLOD ' Vol. 5’ 1931’ :yp. 253.2)9.




| The "luejacket sandstone 1s one which has recsived conalderable
attantion and is by far the most prominent sandstone in the Cherokee
fmw. In subsurface, it is commonly known as the "Hartlesville” sande
stone, A considerable portion of the oil produced in this region is
from the "Dartlesville®,

This sandstone wis named by Mul for exposure 2 miles west of
Fluejreket, Cklahoma, mﬁ redefined the limits of the type section
in 1951, because the originel deseription ineluded several other sande
;lmmem.
| In the ares under discussion, this sandstone is massive where
1t 13 best sesn, however, it grades literally into thin beds of sandstone
alternating with thin mlcscecus siltstones and shales, The latter phase
s generelly covered and little can be gseen, vhere masasive, it is crosse
‘bedded, sedium to coarse-grained and 114t brown, Tt weathers the same
;enlon As is the case with most of the sandstones in the section, no
jmaﬂls ware found except for plant fragments. biguaria was noted in

the Blusjacket,

-

Due to the lithologic variations it was not everrvhere possible

‘to messure 1te total thieckness; and aleso, much @ifficulty was encountered

in mapping,
| The best exposure of 1t was measured on Highway 20 in the northe

| :
}‘“ah 1[10 °£ 5@C, 17. T' 21 N.’ R. ].Q ‘:. A‘t’. thia lf)Ca}.its" it ia 55 f@‘t

|
‘thick, gnd the base is a coarse, medium-hard, quartzitic sandstone dee

|

|

L____#__,_f??_-_.??&ﬁhwﬁ A MM
2"6'. Be "?0“. wg, Na 2(}‘33.
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Y afle A0 iont, exposure of

phase of Pluejacket sandsto
Tiawah arsa, Photo taken in
20 roadwout in sec, 17, T. 2
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posited on an irregular shale surfsce, Jb is progressively finere
grained and mors ferruginous tovard the top with inereazing numbers of ‘

thin shale lenses, Two miles north, in see, 6, T, 21 N., R, 18 7,, it f
is considerahly thinner, very micaceous, and ripple marks are developed ’
on bedding planes, & ; '
The Mlusiackat sandstone ridges and buttes are the sharpest, |
most prominent features of the arsa's topography., Over much of the
arsa they are made even higher by the hard lower Taft mesdber. In the
southern part of the arsa, where the Taft has beon removed, the dip slope
:at the Bluelacket 1s immlar because of differential erosion of its |
;moftar phases,
| An intensive study was made of the characteristics and distrie
?hution of the Yluejacket sandstone by E*.drichl vho statos about 1ts sure
face outorep:
| Thickness of the Musjacket is variable, In most places the |
Hluejacket is a silty, discontinuous sandstone, massive sandston- |
beds beln; absent along the entire outorop, The bed may be rego -

nized only by its greater resistance to eresion as comparad to
adjacent shale beds,

l
ir. inoirichz has the following to say about the Bluejacket aand#
stone in subsurfaces |

: The sand body occurs as a comparatively wide sheet 100=200
faet thick extending from its outerop to Washington County, Oklahoma,
The sheet attains width of 50 miles on the south but narrows northe
ward until it onds nesr Copan, Oklahoma. Agailn in Montszomery
County, Hansas, sand reenters the seetion and continues as a dee
finite body, + o « In Nowata and Rogers Counties, Cklahoma, the
sand 1s present as outlying stringers and smsall isolatad patches,

11, ©. veirich, "Petroleum Geolozy of Nowata and “ashinzton Goune

Mn, »" Hansas Gseologienl loeclaty, Qeventh Annuzl Field Confere
ence, 1937, p. 9C. ]

BT BATEININED " LRI b U
ZMO’ pe 70,
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Hm thn nnd hody is compuratively thin, a\m-aging 20 foot in
thickneas,

| Fany of the authors writing about the Hluejacket assume it to

Ebo a sories of offshors bars. This explains very well its charucterise
)t‘im of having shale adjacent to sandstone m, but does not explain
. large areal extents Mr, Welrich is one who apparsnily considers 4%
4 sheet sand of varying thickness with itw lmni;m characteristies more
Sormmon along its eastern warsin and sporeximstely parallel to the nree

1
1
|

l
jam& outerops This i1dea seass more nearly to explaln the wide area

]iom which 1t is known to exiat,

|

|

Little is known about this interval in the area because of the
eoverad slopss of the Mluejacket searp, and the thick top sceil and allue
;Vim in the valley tc the east, Hxposures are rsre. lVhere ihay are
im, not encugh strata are present w be plaged corrsetly in the sece
tion, The interval fs sbout 210 fast to 250 fests
; The woper part of this interval is best known from a roadecut
on Highway 20 in 2ecs 17, Te 21 H., Re 18 B, The Hluejucket 1lies on
lﬁm unsven surface of hard black platy shale about 14 inches thick,
'Balow the shale 4s a & inch bed of gray, fossiliferous limestone whieh
;mt.hm as nodulesy, and is In turn underiein hy & 5 inch conl, This
’ml has an underelays, The next 65 feet of this section consists of
(@Fay=-graen, gray, and silty tan shales »ith seversl thin beds of fossile

iitmun ironatone. Three more coals with thelr associabed underclays

‘are present., The best developsd of thass Is ona foot thick and is




: 3. "
thought to be equivalent to the Howe eoal of Kansas, It is about 45
foet balow the Mluejacket sandstone, It does not have a eap-rock at

|
this locality, although another exposure of what is believed to be the |
flowe coal is overlain by its assoclated limestone. This bed was named ‘
the Doneley limestone by Chrisman® from exposures northwast of Vinita, |
Dk.lahom. Tt 13 exposed In the Tiawah area in the Spavinaw water line
ditch, 30 feet sast of the road, and 1/3 of a mile south of the northe
west corner of see, 35, Te 21 Nep, R 17 8. At this place the Doneley
;lim:;tmm is 2 to 7 inches of dark groy, compact, fossiliferous limee
ptona which is diseontinuous and weathers a redebrown, It is underlain
:by 10 inches of coal with calelite noang .,

| The remainder of the interval to the Little Cabin sandstone was!
Lmlcnmted mathomatically to be approximately 165 feot, The rocks are |
tmatly dark shale with a few thin beds of sandstone, sever:l coals, and ‘
bm "brown" limestones. None of the strata is both hard and thiek
enouzh to be mapped successfully in the Tiawah area,

| The upper "brown" limestone was named the Jam Creek linestone
by Immnz for exposures on fam Craek in Muskogee County, Oklahoms,

It is approximateoly 130-140 feot below the Fluejacket sandstone, The
|

pr. e
T

liouie P, Chrisman, Unpublished Masters Thesis, 'miversity of
@damm, 1951,

2"» Ve Lowman, “"lower and ¥iddle Pemnsylvanian Stratigraphy of
Q)klmom Zast of tho Mridi:m and North of the irbuckle Mountaing,"
¢ Dlgest, 1932, unmumbered pace,
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lower "brownn limestom was namad t;l;; lp—m_{a;dm;t.am by Iamnl
from outerops on Spaniard Cresk in Muskogee County, It was not po-snibio
to differentiate between the tio limestones except where thay are hoth
prasont at the southeast corner of see, Jp Te 20 Noy Re 18 2, At th&s|
Place the Spaniard limestons floors Chouteau Creck and is deaply mthoi'-
ed, It is a hard, dark gray, fossiliferous, caleareous, silty rock.
A coal was found below, The writer believes that ordinarily it would
ap;mar the same as the Jam Creek which is 14 faet above, It is a com=
pﬂct, dark gray, abundantly fossiliferous 1imestons, which weathers a
uhmetariatlc red-brown,

Other places whers “brown" limestone exposures are known to
‘mdat aret |
: 1. In the south bank of “eminole (reek at west section line
jmd, 86ce 4y Te 21 W,, Re 18 &, |

2e In the south bank of ereek 1/3 mile south and 1/4 mile west
of northeast corner of sec. 16, T, 21 N., R, 18 i,

3« In road-cut on Highway 20 at the northwest corner of sec, |
14, Ts 21 K, Re 18 B, |

Le In bank of creek 1/4 mile sast and 100 yards south of the
northwest corner of see. 24, T. 21 N., R, 18 3,

Se¢ TFlooring ereek 20 yards northwest of hridpe on north seetlan

‘1ine of BO0, 36, Te 21 Kn, R, 12 Be

13- We Iﬂmn, "Cherokee Structural Yistory in Oklahoma," Tulsa
Geolosienl loele £y 1933, p. 31,







tle Jands
This sandstone 13 the first conspicuous stratum below the Mluae

 Jackets It forms a low escarpment and rolling hills which give relieq

- to the othervise flat plain in the vieinity, In the southeastern parq

- Of the area a nart of the “emeca fault system disrupts the outerep pat4

tern of the Little Qabin, and at the same time introduces sandstones fow

- Peign to the seetfon, Because of a lack of outerops, it is not possible

: to differentiate at all places betwean these sandstones, The base of

the Little Cabin was mapped whers identification was reasonably certain,
The Little Cabin sandstone was named by Dhornl for exposures

on Little Cabin Cresk in Cralg County, Oklahoma, It has since hean

trueed south and 1s known as the arner sandatone member of the e ilesm

ter formation south of the Arkansas River, £
The thickness of the sandstone at measured outerops ranges fram

!
6 to 14 feets, These were all measured at places where the top was |

coversd by soll, In characteristics the Little Cabin is a typical

Cherokes sandstone, Tt is mediumegrained, brown to buff, and contain&
considerable mica, Tt varies from irresular, massive bods as seen inj

 sec, 15, Te 20 Hey Re 18 e, to irregular, thin beds as seen in sec. 33,

- Ta 20 Ney R 18 B, At most places it is mediume=hard, but locally is

; almost, quurtsitxa.

4 wery thin coal and associated underelay is present below the

- kftle Cabin and locally a clay=ironstone is about 12 fset below,

Otherwise, little can be seen of the ostimated 50 to 60 feet of black,
fissile Cherckee shale which underlies the Little Cabin,

T



CRAPTZR 11T =
REGTONAL GEOLOGY

The rocks of Cherokee age extend both northerly and southerly
Ttm the Tiawah area in an arcuate pattern whish outlines the westarn
periphery of the Oszark uplifts Thay extend northward in a bhroad helt
émmaa southeastern Kansas, aeross Missourd and into southecentral

Towa, South of the Tiawah ares, in the Neiléster basin » the Cherokee

|

broup has a total thickness in excess of 6000 foctl where it has its ;
:wldcat aroal extent, :
| These sediments in tha MeAlester basin were deposited in a mio=
gmaymlim, developed by Springsran time, which extended from northe |

sastern Texas across eastegentral Oklaloma and thence eastward across

2

{aantral ‘rikansas, hy’ describes the charactoristics of a miozeosyneline

” followa:
| The miogeosynclines with peripherslly coarsaning graywacke must
“‘have been associated with rising lands opposite the eraton, and thus
be true downfolds between the platform of the eraton and linear
welts that wers the sourees of the debris. . o long the trend of

e -

|

| lwcolm; Ceo Oakes and ¥, ', Knechtel, "Cleology and )ineral Re-
Sources of Haskell County, Oklahoma," Qklahoma Ceologieal urvey, Bul-
) 19&8) Phe 25) 30, 49, and 55,

%unmu Kay, "lorth imericsn Ceosynelines,” Geolozical ‘ocisty
ca, emoi » 1951. pl‘t" 10,

| ‘Ibid., po 15,




& ‘ OF TH
CHEROKEE GROUP
W\ FIGURE 29




45 Fais

the miogeosyncline, thickness diminishes as the faeles become |
finer and caleareous, . « « the mlogeosynelinal belt had a pro- ‘
grezsion of developing furrows, shallowing longitudinally, ;
pasaing into a flexure on the margin of the eraton, and having
greatest depth and maximum thickness of econtained detritus near
the highest lands, as shown by the coarsening textures, f

The Tiawah area is loested on the eraton somewhat north of the |
geosynelinal basin to the south, The asoroximate A50 foet of Cherokee |
kocks does not thicken greatly from north to south across the area, Th;
depreagian in northeastern Oklakoma which received the Cherokee sediments
ﬁa ealled the Cherokee Pasin, It was never deep and the whole 1ntorior'
#latform‘must have stood just about at sea level during much of Pennsyle
varnian tlmo.l Very slizit changzes of sea level permitted the sea to vaty
widely in areal extent, thus resulting in ths eyelie type of aedimnntatién.
| In general the relationship of younger to older beds in the Ch |
#okno'au wall as in other Pennsylvenian sediments in this region is that |

of transgressive ovorlap.z The Cherckee se: advanced toward the north—!

wast, encroaching upon the eastern flanks of the Nemiha ridge, which

fnrmod the vestorn sharnlina.B

G ti
Host of the strata present in the Tiawah arsa are continuous
into Yansas and have been traced from the one area to the other., Many

of the names used are the same., The greatest differerces in the Cherokee

s
1

| lﬁ. Ce Voore, Introduction to Mistoriecal Ceolo MeGraveI1{11
Book Company, Ince, 1043, Pe T1Le —

2?. Se Welrich, personal communiestion, Hay, 1951,

Shfiirlﬁh, M" De 86.
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group between the two pllcw are in the thimming of the group, in the
| lesuer pereentase of sandstone, and in the better developed ecyclothens ‘
; of Kansas, r
j These eontinuous units are the lower Port jeott limestonae, ‘

m‘msy 11 limestone, "3louirrel® sandstone, Verdigris (Ardmors) lime- | ’
- stone, Broken Arrow (Croweburg) coal, Tiawah limestone, Mluelscket sand-»
| - stone, Doneley limestons, Rowe coal, and the Little Cabin sandstone,
| ' In Ransas the Tawah limestone is the caperock of the Tabo eoal, and thv
1 Doneley limestone 1s lmown to be the cap=rock of the Rowe coal,
‘: The Chelsea sandstone, Taft sandstones, and Inola limestones
I play out northward from the Tiawah area, and are not present in Fanus.:l
| In the MeAlester Basin south of the Tiawak area and south of t
‘ the Arkansas fiver, the sediments of the Cherokee garoup are thiek, Th#y
| are pradominately elastica deposited in a deen synelinal h»asin, Con+
lations in time as well as by certain traceabls units have been aceome |

pllahod batween the basin and the shelf sediments, |
The Fort Jeott limestone, the lowest unit of the Yarmaton grouy
| is equivalant to part of the Calvin amdsbuﬂe.z Cakes, in his recent ‘
w!'k on this part of the section, eonasidered the freesy Hill limestone
|86t of ¥4 Pest Seott Limestons. Therefors, the Breezy M1l |
; lirestona also is equivalent to the Calvin sandstone in the Mellester
i basin, In work still in progress, the Ireesy Hill linestone of Kansas

ihas been traced south as far as lagoner County., It was found to be a

|
} lcu'l Ce Pranson, personal communicatlon, ipril, 1952,

2lhloohn Co Oakes, personal commnication, May, 1952,




. limestone,

represented, because they pineh out south of the Tiawah area,.

A7
B o

unit long dcsign;t.odi as the 71&01'-;01'& Jeott in Ckla N

- The jenora formation is equivalent to the Cherckee sediments
from the base of the Preesy Mill limestone to an horizon below the T1a+h

The Thurman and Stuart formations of the Meilester basin are not

p |

The Toggy formatlon, as it has been defined, inecludes those nu-

diments from the base of the Tiawah limestone to an horizon immediately
above 't.ho jam Creek limat.ané. This horizon 1s occupied by a unit called
the "ipire” sandstone in the MeAlestar basin, The "ipire" is not recog-

nized in the Tiawah area, |
The COklahoma Geologleal “urvey proposes to raise the bsse of ;

the Boggy for=ation to the base of the fluejacket aandwtono.a The strpta

affected in the reelassification inelude the Doneley limestone and |

coal which will be placed in the “avanna formation, These wnits are !
l

- probably ecuivalent to the “lower Toggy" coal and the persistent lime- |
|

stone above mentioned hy wmn.‘* For purposes of simplirication, t.hoI
nevly proposed elassification is used in this work, The Fogay formatipn
as redefined includes the Taft sandstones, the Inola limestone and the

Hluelacket sandstona,

Loary Ce PBranson, personal communieation, May, 1952,
22‘4;1@01& Ce Oakes, personal commnieation, May, 1952,
3R He Dott, personal eommunication, May, 1952.

“G. We “ilson and ¥, I, Newell, "Geology of the Yuskogee--Porum
District, Muskogee and MeIntosh Counties, Oklahoma," Oklahoma Neologieal

Survey, Bulletin §7, 1937, p. 53.




L2

The “avanna formation is represented in the Tiawsh area hy thq

“brown” limestones, Sam Creek and, Spaniard, and now by the intervening l
strata to the base of the Mue Jagket sandstone, j
|

r

The Yellester formation is present in the Tiawsh ares as the

; rocks in the interval betwesn the "brown" limes and a horizon in the

shale below the Little Cabin sandstone,

Tt is generally known thet a paleontological braak oceurs bee

- tween the Tiawah and Tnola lincsbbnoa. !!gg1g;£crt missouriensis and |

Marginifera haydenensis occur below the hreak snd are Pottsville rorms;

Above the Inola, Jarginifera muricatina is abundant, It i3 primarily

an Allegheny form. Jegelobus mesolobus, a form more abundsnt in i1lew

|
gheny rocks than in older ones, is abundsnt above the Inola, Large |

thickeshelled species of Fusulina are found 1n the T{awah limestone an

e

higher in the section,

A tectonic bresk closely coineides with the paleontological

i
break, The rocks of the Tiawah area that are Taft and older in age i

- are faulted conslderably, whilae thoss above are not affascted by theae

|
same {rultss This foult system, post-Taft and pra-=Chelsea, is relntoq

to the Ozark laulting,

Jtructure
The prevailing feature of the structure of the Tiawah area is
& regional dip of about 4O feet per mile in a west-northwest direction.
This dip 19 generally cuite constant, local variations are at most
places due to fault drag and small tear faults., These small tear faults

are numercus in }E} pre=Chelsea rocks, They are to he seen at many




mall faulted antieline 4n
Taft mes located in
g 1 L) .
the rocks are exposed,
he larger faults mapped in the area, in general, trend 1:
northeastesouthwest direction, ithough it was not possible to be
tain, they ar ssumad to be sormal faults, n accurate amount o
car ba determined for any of t @, hecause of the nature of the a3
nanta, The payt of + n in whieh ogeur is oro t.1l
thala, wwidenes for ma [aulta was one or nore of ¢
follow visible displacement, ilt drag, or interruption of the
suteron natiorn. it 18 Impossible to map all the a=all dis lae
whic} i b in ) Arong ¢ nly those large enou t on
aerial photographs were mapned, "
ne mapped fault in * eparts Ir ! r .
strikes in a nort) twgouthesst dirsotion i ections y 22,
\.<
/ \
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16, and 17 of T, 20 N,, Re 17 5, Tts entire length is not known, but |

it 1s in excess of three miless It alters the outcrop patiern of the
f lower Taft and the Pluejacket sandstone,

| Apparently some faulting took place after Breesy Hill time,

One fuult was noted, but because 1t could not be traced 1t was not map=
i ped,  Four tenths of a mile warh of Lhe southeist corner of see. 15, |
\ T. 21 Nep, By 15 2 “ey the Nreezy Mill limestone is faulted out of place :
1n the Verdigris ver beds There measured, the strike of the lime-

| atom is north 10 degrees esst and the dip is L4 degrees east, |
A rathar broad lov anticlinal fold was notoed several miles east
of Claremora, where the strike of the strata can be notlced on the map |
%o depart from its peneral northenortheast to an sastewest direetion,

The strata in sections 4, 59 and 6 of Ty 21 We, M 17 Iy, have & northe

ward dip, In seotion 7o To 21 8oy Re 17 fey a small outlier is capped

by Tawah limestone, The Tiawah at this rlage is somevhat higher in

‘almtian than the overlying Chelsea sandstone one mile to the north,
r

‘It is probable that this structure can he measured in tens of feet,
|

l A small dome is present in the northe.st part of seec, 16, T,

20 Hep Be 18 B, Its extent or size is not imowne It 18 associated
‘ntith the Senecea fa.ult syatem and the surfnee rocks are very near the
lban of the ﬁh-amku. Chouteau Creek as 1t [lows across this structure
moacs a ¥isslssipplan limestone, overlain by Atoka sandstone and limee

[
BN~ 20ne P o ARe shonobare are coversd by Little Cabin sande
|
stone and Cherokee shale,




| CHAPTIR IV

ECONOMIC GROLOGY l

| | Saer Swoly |
| ‘erial photographs of the Tiawah area made in 1941 show 165 |
{Tbodio:a of standing surface water, lMost of these are small ponds that

|
|

kvu made by damming of eresks, 'ith one axesption, the larger lakes

of the area are losated on the Verdigris River flood plain, and mest of |

,".hm occupy positions of former strsam channels, Clarsmore Lake whiech

extends north of the area, 1s the largest lake present, It was formed
placing a dam across Dog Creek in sees 3, To 21 Bep Re 16 2. It
ishes the water supply for Claremorea,

The major streams of the area, with particular emphasis on the

:’Iordigris River, are dependable sources of surface water,

; In general, the loeating of good water wells in the area is dif<

#’mult. Thers are many fine wells, but because of the nature of the see
]Lﬁmnta prasent, thelir distribution is arratic, Loerlly, ground water ;
t:rcmb contalins a large percentage of gas and is unfit for use, |
Several artesian wells have been drilled in the vieinity of
(laremore, A nervious flssissipolan unit serves as the aguifier, It
rdwu its water frum the Oszark reglon and ths westward dip gives the

ydrostatic head to the wells. The d'apth of ths wells 1s approximataly

52
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1100 feet at Qlarmoi-n;i ! ‘Iinco th;;tter obtained from thase wells cone
taina a considerable smount of sulphur and other dissolved m'nerals, it
is reputed to have certain curative values. It is utilized by sana- |

toriums in Claremore in the form of hot baths,

Oravel |
There are seattered deposits of an imoure mixture of sand, sily
(and gravel in the area. it only one place is it shown on the map. This
‘; is along Wighway 33 in seetions 35 and 36, Te 20 Hey R A6 E, It 18

;usad as a source of gravel locally, Oravel pits are common south of

jthim place in Te 20 Moy Re 15 5,

\ ad ld ‘thone
( There is an adequate sup-ly of building stone for locsl use in
the area, The sandstones of the Cherokee, especlially the Taft sande

 stone, commenly weather into loint controlled blocks, At some places

ground water solutions have made them very harde-almost quartazitie,
‘ :
' These sandstone blocks cover the ground, forming rocky slopes. At somf

3;}1&033 they are of a alze that can be used without haing ecut, . l

\ _C_QQ |
A great many beds of coal occur in the Cherokee sroup, lost j

]ol‘ them are thin and of no economie importance, At least three of the

’emh in the Tiawah area have been sirip-mined at places for loeal use,

)M enly one of these has a brosder market,

f The most important coal in the area is the Droken Arrew coal,

iﬂu Heﬁabb_cm). Company is actively engaved in striqung it at the

| SSNSEEON.




5,
- [Present time. The loealities where 4t has been mined are shown on the

#eologic map which accompanias this reports In general, the Broken
fArrow coal is porsistent and averages about 20 inches in thickness. ‘
It is a relatively hard, bituminous coal with good burning cualities,
| The other two coals which are used only loc:lly ares the Iron
Post coal whieh 1s present in the wontern part of the area, and the

Rowe coal which is present in the eastern part of the area, Toth of
these coals are comwonly somewhat less than one foot in thickness., Tt
gia not. feasible to mine then commereially; however, they are used by

|
‘rarmorﬂ in the area,

»
\

04l and Gas
\

; « The Cherokes group conta’ns some of the orineipal oll and gas
pia&ding strata of the ild-Continent region, The irregular form of the
sandstone bodies surrounded hy shale makes than execsllent reservoirs.
The presence of structural elosure is nob necasaary f{or accumulation of
oil and mas under these conditions, |
| iinee the Tiawah area 1s at the outerop of the Cherokee sedie ;
nmnta, most production frox them 13 located [arthsr in the downedip |
piroctian. The producing horizons ars too near the surfece in this aro@
kor any large production from the Cherckee, Howaver, hundreds of shallow
wells have been drilled in the area, and many of them yielded oil or

?&s or bothy Fow of these wells excoeded 10 barrels of oil per day,

Fnﬁ more often were considerably less, The number that is maintsined

on pumping operations at the present time is small,

[

| Tho most eonoontrated drilling in the area has heen at the Jast

[
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Claremore pool, 6 milas oast of Claremore, on the low hroad antialint

*mntianad in the seetlon on siructurs. The Jorporation Commisaion has ?
QNMMOIMI%Wmméﬂmno&ﬂhdMau.%Toﬂﬂ"TaN*-‘
The production is from two horimons, Gas is produced from the Bluajacth
sandatone which erops out only two miles ezat, Cil and gas are nroduee&

frnm tha Little Cabin sandstone, :

'f The Catoosa pool located southeast of Catoosa in Te 20 Mo, Re |

*5 Tes 18 prineipally a producer of gas., This is from two horizonss

rhe Little Cabin sandstone and the "Mlasiasippi® limestone,

’ Yost of the drilling done in the area in the past 20 years hns_.

#oan to produce gas for farm consumption, One such well was funt comw |

leted in the northeust 1/4 of sec. 26, T, 21 N., B, 15 5, Cas produo-&

lon was successful from the Muejacket sondstone at a depth of 410 fect,
The prospect for future production in the area seems srall, |

Most of the area has been drilled and further exploration for commercinl
| y 3

fruduatian abandoned, vidently the close proximity of basement roeks -

At places in the ar-a has dlscouraged much exploratory drilling in ¥ise 1
Liﬂl&ppian and older strata., However, it i3 bellevad by the writer that

in future commercial production will have to come from the older rocka.;

|
Perhaps the small dome in sece 16, T 20 Ne, He 18 I, i3 a possibility,
[




CHAPTR ¥ 1
UMMARY \

The rocks that erop out in the Tiawah area belons to the Cheroe
km& group of the Desmoineslan seriss of Pannsylvanian age.

The Cherokee group 13 unconformable with wnderlying roeks and
11! apparmtly eonformable with everlying roclka, |

The eyelie type of sodimentation prevails in the Tiawah area,
but 1s nobt as well devaloved ss farther north.

|
The surface sediments of the Tiswah area wore depoaitad in a }
shallow basin on the eraton,

|

r
I
!
J
|
x
|
|
The prevailing structural featurs of the arsa !s a gentle mh-T
ward dipping homoeline, |
| The major faultlng of the area is posteTaft, pro-Chelsea in ngq
md trends in a northeastesouthwost dirsction. 1
| fgonomlie resources of the arsa are water, gravel, building, |
%stona, eoal, and oil and gas, They are locally lmnortant,
: | The type sections of the Chelsea sundstone, the Tiawah limestone,
and the Inola limestone are designated !n this report, 4 msasured stra=
:tlwhic section of the Verdigris limestone &t the place previcusly dew
;almawd as the type section &p pragsented,
i The prineipal contributions of thls work are: a detaoiled geologile
the area, and a further study of the sediments of the Cherckee
group in Oklahoms.
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APPEINDIX

MEAZURTD STRATIGRAPHIC SROTIONS

1. 3ee, 14, T, 21 N, Re 15 K, Measured in roadecut,
1/3 mile west of northeast corner of sec, 1,
FORT SCOTT limestone, compact, gray, fosailiferous,
top eroded and gravel OOVBTOd.oov-onnooocoocoo.ou.
ﬁhalo, 2ray, fiﬂﬂilﬂ, Jointadcnoo00.0.00000:000-ooooooo.
Shale, black, very hard, fissile,
¢erntaing phosohate HOGUIQQQ.Q.ooononococo.o.ooooco
PREEZY WILL limestone, eornact, dark gray,
foaailifaroua, ailty.......OOQQQOOOOOCOQOOC..OQQ.'
ﬂh&lﬂ, dark, fiﬂﬁil....oo.-ooo-ooo-ooooeooocoooanoocon.-
IROK Poop 6031, iMPurB......-......................--..o
ﬁl&y, gray, aticky, lower part COVaredesesssenccsnvsnnss

2+ Te0s 2, T, 21 N,, R, 15 G, lMeasured in roadecut
1/4 mile east of the northwest corner of see. 2,

Hmw “ILL 11@&3?}0!3@, bop Wﬁat?“ﬁrﬂd..'.p..a............
3h&1@, ﬁilﬁy’ rOB“ilifarﬂ“ﬂcooo-O'aonvoacocoooooﬁc-oo.c.

IROR POST Gﬂﬁloao..ooooqnotooo.on‘ao-locoooqnqo.o‘o.ooov
31@y, 2aY iron 3%?1n@d‘¢u‘0.o.otliQlt.ol.'.i..c...'...

";ilt'stona’ tg{ﬁ"“...‘l"l..l..l‘..!..0."‘.0.0..‘....Q'

3hﬁlﬂ, 3ruyblli.".,ti..Q‘QOI0.0..0000.0.0...0.0..0.0.0.
zhal@, bl&@k, fasailifarnuu....-.......-.....-..--......
ﬂhﬁl&, aray ailty, waaters t&n.nooo-oto.ootpoooo.-oooccc
gh‘l@' blua, ﬂﬂft, fﬂﬂﬁﬁlif@fuus.cotia'o--.ooooo-o.ooo»o
;hnlcg dﬂfk grﬂy, s&lby..--.-........................-..
"SQUIRRELY ssndstons, fine-grained, brown, thinehedded,
m&“ﬁ‘“ﬂ’; lﬁwur F&rt uovnred'l‘t.’l"‘..o..0.0...

3+ fecs 35, Ty 21 M., R, 15 %, Measured from creek in

east part of section to east section line, thence
north te top of hill,

Feet

2.0
345

1.5

10,0
0.2
1.1
1.2

3.0
2.0
0.6
0.3
0u7
245
Qo2
5e5
25
5.0

640

BREEZY MYLL iim&stonaa........................¢.....not meagured

GOV‘rOd, prasumably ﬂh3100000-o¢-o-00000-00'0:oo-ocoono
"IGUTRRELY sandltane..........:3313'.....-....-;;;g;;;;

59

12,0
13.0 |
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M” A 0ssveeessessnsstnesssssssssossnanvessstsssee

?ﬁﬁﬁ]ﬁﬁ]} limastonc, Jointod..-.........o..-.......o.oo
Shale, hard, black, ecntains phosphate noduleSeessscsss

t). 5%. 23. T' 21 HQ. R‘ 15 E‘ msmd ’.n Mnk
1/4 mlla east of northwest corner of sac. 27%.

BRAEZZY WILL limestons, waathered, and upper part covered

3h41900ﬂctotycucoooaoouooooooo.oooooooc.uooo-oooncﬁOCCO

"SIUIRRELY sandstone, medlumegrained, weathers dark
m’....‘...CO...Q...'...‘QQ‘..I..'.O.'.C.lO.Q.

Ehﬂlﬂ, gray to tan and silty, coverad bHoloWessesssenens

5« Gee, 18, T, 20 H,, Ry 15 7, Keasured on Dird
Oroak undar bridge in southwest 1/4 of sees, 18,

PORT SCOTT limestone, pray, nassive-bedded, fossilie
ferous covered on “cﬂgf?n.'o--.oaouooo-o-oocoocbotu.

ihale, hard, blagk, gontaina phosphatic noduleseesseese

BREEZY BILL ltﬁ@ﬂh@ﬂﬂoa--eouoon-ooooaoocouoo-uoottiooto

6,' Ym‘ 17‘ T. 20 ﬂ;, Rg 15 2. ?:"S.Gum 5-“ 'wth
bank of Verdlzrls River at losation of old gy
66 river bridge in southeast 1/4 of sse, 17.

"IGUIRREL" sandstone, tan, massive, eross-bedded ’
mwdiun, upnar part GGVﬂrﬂd.s-cQoaougcsnnooco'coco
MQ, APy, ﬂil’.‘:}’o-ﬁ.a;ononttpﬁonooqpnncnoooqnvuooovot
VERDTORTS limectone, hard, gray, fossiliferous ’
G5 foot mhale break in midﬂlﬁcpcco-.onouol.ncooc
3“*ﬂ?ﬂd, &r@aumubly ﬁh&le, ahﬁut..............'........

?! &@a 33', Te 20 ?‘z" Re 15 By Fassurad in Sroken
Arrow coal strip plt in nertheast 1/4 of see. 33,

VERDICRTS limestons, gray, weathers tan, foss! liferous,
i wper part weathared into BﬂilountnonlocnOnO-.gti
‘hale, hard, blsek, jointed, weather yellow-brown,
eontaing pyrite and erushed fo80il8.sesescncscnce
hale, light gray, platy to massive, contains large
galeareous conerstions some of whieh are fossie
lifarmus..a.an.u.....Q.-,.a.-....................

m}m ARRQW m&xlﬁﬂQﬁtﬂﬁ.i.ﬁﬂ0‘00010.!.500.1.000‘..0..

2, 3ec,. 23' Te 20 H.. Re 15 K, Heasured in drainare
diteh locsted 50 yards north of Melabb Company
Powdar house in the southwest 1/4 of see, 27,

Ff’ %
1640
2,0

3.0
1040

1.2
10,0

740
10,0

25.0
7.5,

95
20,0

L0
6.0

18,0
1.8
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Ped Teat
¥ o Unner MeNARP limestond, compact, gray, fossiliferous, :
weathers dark broWnesesesccesesccssssnssssasnse 1ok
!} %hala, cwgrad..‘............'....‘......'....."'... 2.8
| 3 Lower MeMARB limestone, abundantly fossilifercus..... 1.2
: 2 3h319, COVEredesenssnavesessnssesscssnsnssssssessnses L0
i ﬁundsﬁane, thin-beddod, miCACOOUBssesssessnssnnnssee 1.0
Fe See, 5, To 19 Ney Re 15 2, VMeasured on Mghway
33 immediately west of Jpunky Creek,
7 FORT 2007TT limestone, compact, light gray, fossili-
!ernua, partially COVEredecscevossssesonsnsosee Le2
6 shale, hard, black, fie+ile, contains phosphatie cone
eretions and hadly erushed, partislly pyritised
£$5311”.......l..aQQOQOC..00..'000..0'!00.0...0 LeO
5 BRIGZY YTLL limestone, 1ight gray, compaet shale, mray,
fissile limestone, mansively bedded, fossilie
farous......................................-]. 8,0
ﬁ coaltbcv‘Qcco:0..00.00-00000000oo‘ooqosouooo:no.ooooo 1.2
s 01335 APV sssnsvesosancssnvonnnsncsssnscsesosassansene 0.9
2 ‘i;afﬂiﬁmn@’ medium hal‘d, mcﬁ.cwuap.o.‘a-ooo-vnoooo‘oo 35
1 Shale, soft, gray, silty, contains pyrite, several
thin beds of hard gray to tan mienceous silte
atons............-.................-........... 18,0
10 Jece 7, Te 21 Nuy Re 16 7, Measured poing
south and up hill from ereask on see, voad in
northwest 1/4 of sec. 7.
5 PRTEEY NILL 11&@3@0“0, Ay, WaRlhorsecsncsssecnnssee 2,0
4 SﬁVQTGﬁ. ShAl®ssesonnsonssscansnssonsesasoncecssencees 2.0
3 SCUIRRTL aamdatane, pooriy ax&used............-...-.. 5.0
2 %v&r@dQUOQioo.00nuo.ncoct-ooaopncat..cooo.Ooo.o..oot 2500
| VEHDIGRIS limestone, masslve, bsn on weathered surface,
1 OXPO8BUsssesssrsasnsnsscnsensnsnsasssenssesssee 5.0
: 1l. ec. 13, Te 21 ﬁg, Re 16 &, Heasurad in roade
| eut on Highway 20 in northwest 1/4 of see. 13.
1R CIELSEA sandstone, massive, coarss to mediumegrained,
friable to hard, cross<hbedded, very ferruginous,
‘ dark reddish bLrowNeessscssssnsssccessosanssnsee 20,0
3 ghﬂlﬁ' harﬂ, blaok L0 graVesvesssessesrcsaccsnsssnnss 3.0
} 10 Ironstone, hard, gray, weathers brick redeisscescscces 0425
9 fhale, soft, fisslle, grayeesesesssevsescsssesccsscss 1.5
| & TIAMAT limestone, lipght gray with dark gray spots,
| foasiliferous, weathers a reddish tsn, variable
! in u’iic&lﬁ@ﬂ!s-.-;...,-.....-.o.co‘o‘otoﬁo-n-oaooo 603
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4
caal"'oncco.o-.oqoooso.ooqoconnnoooc.eno-acono&ctccoo -aﬁéz
ﬁl&y, A ssennsennsessusosnnssonsensssssscseasnssssnnes Jo3
‘hale, hard and bluek In lower part with phosphatic 4

aoncretionu, bray in uper PArteseescesssansnsosesn 2.5
Silt’tenal AraYy hiaXQecssesnsscosnsssensssnssnnassones Ve
?hale, fisailﬂa BBV snnsncsesssunssssssnstosnanssnosnen 5.0
"HHITE" aandﬂtmne, [ina, (PBTwesnvenssnoanvannsassssns 5eb
Sb&le! nodium hald, ZYUFsscscossescssansssssonsnsosens 14,0

13. Sa@. 35’ T. 21 N.. R. 16 E’ Hﬁ.lﬂ?‘d Hbﬂt “p hill
from interseclion of s+etion road and 1 ghway 68
/4 mile north of Tiawah,

TIAVAN limestone, gray, hard, weathered, partislly

‘xpﬂaadQQQ-oua-toaoaoo.ocqnqoonu.oqcooo--oooo..nq 345
gﬂvmrﬂddton.-n’o-oono--coqoouooon.o-oooowt.l-ounoooo-c 7.0
"WIITE" sandstone, massive, fine, micaceous, 1ight

brown with dark brown BP0CKSesvessvencsnsncssnres 75
Sandstone, thinebadded, nlcicoousesessessscesssncasese 540
auv‘r'd‘lﬁiﬂlttiﬂGQQQQIQ.‘.IOQQOQOQQ.l..l..‘...‘l."l. hS.o
TAFT sandstone, massive, hard in upper part grading

into thinebedded 8ilty ton sandston®eeeessecessee Lhed
3%&1@, Bray s medLom 80Lbsvesussvsarnsnsnsanssssnesnnnes 70

A T T R S R R G3
ﬁlny, B0y o a@fttlﬂlﬁibtithttitbﬂtﬂOOQICQQQOCQOQQQQ'Q 2,0
3&31@, tan and ﬁilﬁy, Waathers LoNscesssnssssvsssvocne 2040
ianﬂ&ﬁﬁﬂ#' mad ium h&rﬂ, fﬁrrﬂ@i“ﬁu@...oootnocoqnco;..c 1.0

ﬁﬁvefﬁdntvo:¢u&-tnqnnnn.uoonqo-~o¢oncooc-ottooconcwtun 20,0

130 et ?. Te 20 ﬁ;’ Re 16 Be Yeasured from creek
- below Missouri Pacific Railroad bridge up hill
to the wast in southeast 1/4 of sec. 7.

lower TATT sandstone, weathered and partislly ecoverad. 6,0
a0V§¥Ud, mﬂnﬁly @ilﬁy ShalOssserssassssesssssennssenss 23.0
INOLA 1imestone, fossiliferous limestone bads

alternating with shalossessesecscsnsccassnsssonee 12,0
3%&18, 80it, badly coverodisssssvessossnsssssscsnsennes 3.0
BLURJACEET sandstone, soft, tan, mediumegrained,

deoply weathered and partially exposed in creek., 6.0

1he Tecs. 7 and 10, T, 22 ., Ry 17 B, leasured going
wost up hill and starting 1/4 mile west of the
northesst corner of sec, 10,

CHELAEA Sﬂﬂd&tﬁﬂ@, CGAPSe, 5ﬁft’ ferruginou®esscevanes 2300
ghalﬁ‘ &T“?“*lﬂﬂ3;.0:nuo-»a--...».«-a...-..-‘..-.-...¢ 300
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Clay, gray, soft, may be weathered residue of
TIAVAH Unestonecsssvensssssscsssssnssssssssssssnns
ghﬁlﬂ, tﬂn, silty.....-.oo.....-..................a..uac
HHHTTER SANABLONIBene 0ss0vs0s0 0060000080000 ssssRnessuss
Eavurud, !halﬂonooaou.ooooooo.noo.o.:oonococoqooooootoou
gzgnr ?;Wi:mdutone, fine, tan, miccceous, thinebedded.
wOveare B8LLY a . . sesnssasaees
¥ddle }4PT sandstone, lever et is-ihis-beddad Fine
quartzitic sandstons with mottled appearance.
ﬁpwur half is hard and MASBIVE snsssssesnnsessnsste
Qd, uhﬂlﬂiolo..l.‘oc00o..QO..0.00000000..00.'!000!'

15s Secss 17 and 18, T, 20 ¥,, R, 18 B, Measured going

up hill west on Highway 20, Measurementa started
below Muejactiet oacarg-m. in see. 17 and ended in
northwest i/h of see, 18,

Lower TAFT sandotone, mediuwm, ferruginous, upper part
onv‘raﬁiﬂOOGOC!OQOQIQOQOQO0.0Q..C.QQQO.QOQOO0..00'0
gwmivO"lloo"lbuttntdlaccoo.oooocotto-racooc.oo.oo'l.
ﬁl&g. aray, Hﬂftaon‘nvan-oc-acoo-aoooﬁooocooooocnuooooao
wh&iﬁ’ tﬂﬂ, ﬂiltle.!OOtltCntQOQJOCQO0‘!.000‘.!.00...!.0
%ﬂl'&} f:'myiéﬁiahtl.ttouo'o'b"'.l.eou.cloouoOtodu.otooo
Shale, blaek, eolt, contains several layers of ironstone
beds about O3 foot S80hsassencssssessacrnscssssesns
Upper INCLA limestone, light gray, massive-beddedeeecess
%ﬁ’&tw‘q#nolliﬁ’ﬁboatv"tiiooy'toqot-...noonou.oo-ooo'
gl&y, ymy’ ﬂom“.'.‘.“',.‘..'..Q"‘.Q“Q......".....
5&&1@, soflt, T wasnscssnansossntsansnvsssesnsassonennns

Jecond INHCLA limestons, gray to red, silty, fossilifercus
: ﬁhﬂlﬁ; gray to tﬁn’ $1IL7 seennnussocasansssenesentesaned

Third INOLA lime tone, fossiliferous, weabhers quickly

to an iron stained SlAY eensnansssesncasssncsssnesss
Qm’, é’}'ﬁ?, wmQQCQOOOQOGin:.tu.!otuoc.cno.ooac!o..oooo
Shale, aoft and fissile, beeonos wore sility towards

the CoODssnnnsrsssusnsrscsnnesssnsaseeassssssesscnnse
Lower THOLA limestone, light gray with dark gray spots,

fﬂﬂ&iiif@m%’ cantaing m’ﬁﬂiﬂidf‘;. BRsssIRPIRLEOIRNBES
CORL s s AN s s st AN s U N s s ar s s e ts e sRNesatesens seendes
clﬂy. @vnyutﬂtcotvtn0§00tQwaunotoa.oooon-aonooopcooon.oo
MQ, lighf; BOaY, CAlOATBOUS, senevessnsvosesassassasses
BLUSIACKEY sandstone, masslve-bedded, coarse to medium,

39iﬂt@d' Lalssveavsnsasvevecassnsesesssscnsnsnovans
gh&lﬂ, hﬂtﬂ, blﬁﬁk, Plabyeesvesssassnssssscesssvssnvecece
Limestone, hard, dense, mediumegray,

fonsiliferous, weathers nodulal.ssevesccscsssnnsone

agﬂl“‘!'.‘..O.'C!I!“QllQQDQI‘Qn‘n..c.-..c-.o--ooooc...

3.0
1540
540
18,0
640
6040

740
32.0

12,0
3.0
25
340
2e5

1640
3¢5
0.2
1.5
245
0u5
L0

2.1
1.5

340

1.2
004
1.0
2.0

5540
1.2
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Ghy, light Bray, 50ftsssscesvennnesosovencosnssssonnes Eg%l
{iommd, SLIRY ANR)00ci e esiatseennotssnsicssnsssoseis 18,0 |
: "".‘...".."...O‘.........“'..".Q.'......'."' 0‘6
Glay, ATBVesusnssvossnssovncasnscsntscascssasssssssnsne 3001
“hale, mediumehard, gray, with several thin layers of }
fosailiferous 1mnﬂmﬂﬂooo-.ounol¢‘oolonnocouo'o 22,0 |
G‘a‘l*..".’.’"‘.'.QQ....’O...‘....‘.‘...'..‘..'.."..‘.. 0.1!
iiflay, light BrfDTevssencessnnnvenvssnsnsssssbassssiossnsss 2.5
ihale, soft and gray with thin ironstone coneretionary

layura..l..¢~000000.'l..’.!’.OIOOOQOO.IOCQQQ.IIQ ?.5‘
{}Mt..liti"QO0.""0'0.."..00‘0‘.0.0.0DOGOGOIIQOCOO'.C 1-09
% A
{"'}‘“yl WI‘%.!OOb."'0.'0'..000000000060000000.000O‘O."Q 2.5

Thale, gray-green Lo tan and silty with ironstonesseses 1840

1.6. 300, .lb. Te 21 !"., Bs 18 B, Measured in south bank
of Seminole Creek in southwest 1/4 of sec, b

9AM CRE (?) limestone, compact, fossiliferous, '
) daric gray, weathers a Tusty browieesessscecccons 100
3}131&, madium-hard, dark gray, finoilesssccccssccncescn 1.2.0

1
17. Sees M4, T, 21 He, R, 18 %, Veasupred go'ng west |
on Highway 20 in the nortiwe:t 1/k of sec. lbe |

i

Linestone, dark gray, fossiliferous,
waathers to a ﬁllt}' Ironston®esessesscosssss sens 0.7

Qw, gray, ﬁtickyﬁocoooooﬁnaa»aoo.oiuuq-‘vootooo.ot.ooo Ca? |
qhﬁ-lﬂ’ white to light graon, Bﬂft:’ Bl encensnccnsccns 2,0 |

'%.ilatamz, white to hﬂf?r, fx‘&iclv@ﬂﬂuﬂnoooo-onoovlo.cooooco ‘u5
{:ml;cqbnatwnooc-uounnoont‘cnﬁtoooqoocnqncuuoo---..otoo 005]
f:lw, ArRY s Gﬁfton;-ao~ocnc-ovnq0-;»-00-000;-.---..--.00 1.0;

\

3ilstone, 1light gray, micacecus, eracks ‘
fillﬂd with fﬂi“ﬁlmﬁuﬁ mtprinl;.u-........... 2.2‘
m:{ﬂ, Bﬁft’ light AT seanensssssossncossnsncannsanens 3.0
Shale, oray~blaek, soft, with several thin
l&yam of ir&r:mnu..........................n. 23.0

18, Jece 15, Te 20 Hey He 18 B, Hessured in creek hank
500 yards east of bridge in rorthwest 1/4 of sec. 15.

LITTLY CABTH sandstone, brown, {ine-grained,
maanivewbeddad, upper portion covered,esessessss 1460
ihale, black, lissile, lower part coverad by water in

LR R R R R R R ‘Oo
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19« Sees 13, T. 21 u,, R, 12 3, HMeasured up
hill from oreek west to top of hill,

LITTLE CABIN sandstone, fine, 1ight brown, micacescus,
massive to thinebedded, upper part covared..eee
:«mal”’ hl‘&nk’ saﬁ’...‘.l....'.."...‘......‘..‘......
Cla irﬁﬂﬁ%@ﬂﬂ, rbddiahnbrown...................-.....
“ha ﬂ’ bl%k’ fi.aailﬁ’ merd 4 um hard..oooguoﬁnootooolﬂhﬁ

mt 00 e 33‘ T. 2{) MQ’ Rc 18 Be f":ﬂﬁsum in ﬂigb"‘y
33, roadweut in scutheast 1/4 of see, 33.

LITTLY CABIN sandstone, maasive to Lhinwbedded, fine,
tM.QI'QlII‘ﬁ“QQQ’.O.QO.'Q..‘....."Q..CO.'...
Shale, hard, black, contains srall conerationSeseeesns

GO&I‘O"Q.'G..‘ﬁ.‘.'..ﬂl.ut.lil..otd0'0.0’1.0'0.0.00"

Glay, Bray 10““? part QOVﬂrﬁdo-onuo-oo.onconcccoooo.-
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