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GEOLOGY OF THE FORAKER AREA, OSAGE COUNTY, OKLAHOIVrA 

CHAPTER I 

INTRODUCTION 

The area under investigation, designated as the For• 

aker Area, lies in the extreme north~est eorner of Osage 

County, Oklahoma. It 1neludes To~n1shipa 2g and 29 North, 

Ranges 6 and 7 East and part of Range 5 East. The north and 

west boundaries are the Kansas State Line and the Kay County 

Line reepeotively. The area is named for the small village 

of Fot•aker in the southeast. Fi ld work was done between 

the middle of June and the 1st part of October. 1952. 

The purpose of this investigation is to map the areal 

geology and to make a detailed study 0£ the units that crop 

out within the Foraker area. Emphasis is placed on the as

pect of the units along the strike, progressing from north 

to ~outh. Outcropping units within the area consist of rocks 

of the Wolfcampian Series (Lower Permian) and of the upper 

irgilian Series (Upper Pennsylvanian ). 

The most striking topographic features in the area 

are the east-facing escarpments west of .Beaver Creek in the 

northwest corner and similar ese rpm nts (see Fig. 2} in the 

2 
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eastern part roughly paralleling the eastern border. The 

western escarpment is rimmed by t.,he W'reford limestone, while 

the Foraker limestone forms the top bench of the eastern 

escarpment. Both of these limestone formations contain con

siderable chert, making them more resistant to erosion than 

the softer strata which lie both above and below them. In 

contrast to these sharp, eastward facing escarpments, the 

area between is composed of what appears to be a broad, flat 

area. This area, in reality, is a series of low, step-like 

benches with a few outliers o;f Cottonwood and Neva lirnestones 

which support a gently sloping, gr~ss- covered surface. These 

surface features are attributable to the diversity in compo

sition and to the variety of' types of rock that crop out in 

the area. With few exoeptions, the entire columnar section 

is an alternation of limestone and shale. The limestone beds 

.form the benohes and the shales form the slopes of the east

ward-f"aeing escarp ents. Where there is an influx of chert, 

as in the Wreford and Foraker limestones, there is also equal 

increase in resistance of the limestone, consequently naking 

·sharper escarpments . 

This are~ iv the southern extension of a series of 

hills known as the Flint Hills of Kansas . In central Kansas 

tho Florence limestone is the capping rock layer. Farther 

south, throughout much of Cowley County, Kansas, the Wreford 

limestone forms the principal rim of the Flint Fills . In 

southern Cowley Cou.nty and northern Oklahoma~ the chief 



Figure 2. Eastward racing ese rpment cap
ed by Fo:r ker li ,1estone in SW/4. sec. 23 • T. 29 .• 
• 1 E, 

/ 
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bench is lower at t he top of the Foraker· limestone. 

In year of slight rainfall,, all streams in the area 

are intermittent . 1fhe central area, which is the largest 

watershed, is drained by S lt Creek. It heads a little 

south of the Kansas-Oklaho a line, and flows southward 

through the center of the area a few degrees west of south . 

Elm Creek, a tributary of Salt Creek, drains the eastern 

port.ion of this central area. Subordinate streams are: 

Beav~r Creek, drain4ng the western area; Duck Creek, Sand 

C;r-eek, and the headw~ters of numerous other small streams, 

dr ining the eastern 111argin of the area . The streams flow 

in general southerly direction. 

The regional dip of 40 to 45 feet per mile to the 

tio:rthwes·t w s determined by the three-poin·t method . Out

crop points and estimated elevations from the U. s. Geologi

cal Survey topographic map of the Foraker Quadrangle, edi• 

tion of i916. reprinted in 1945, ~ere used in a plying this 

Lethod . 

Strati raphic sections were me sured by a rule gradu

ated to tenths of a £cot, and the hand level and tape method. 

Sections th t were impractical to measure by these methods 

were estimated by using elevations taken frmn the topographic 

I114P, making allowance for thr dip if the horizontal distances 

were over a mile . When the hand level and tape method as 

used in easuring thicknesses., the dip w s disrega.rded . 
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Previous work in this area was done by Heald,1 iho 

mapped the structure of the Foraker Quadrangle in the period 

of 1915 to 1916. This bullet i n as publiah ,d with the 

specific purpos of recommending th most ideal locations 

for oil prospecting. A f ew key beds, used £or mapping ..:>truc

t ure , ere described . Heal d named the Foraker limestone fer 

the village of Foraker, and the Red Ea le limestone was 

named £rom exposures near Re Eagle Sehool. This school was 

loeated southwest of Foraker, but since 1916 has been des

troyed. Heald described the For·aker limestone as being 74 

feet thick . This thickness probably included the interval 

do ·m to the base of the Brownville limestone, which is now 

aceepted as the topmost bed in the Vir•gil series a£ the 

Pennsylvanian system of the northern !~id-Continent area . A 

typ~ section is designated for the Foraker limestone and 

correlative names applied to those ede thich lie below it . 

1I1his will be dealt with in other parts of thia thesis . 

In 1929, ss2 mapped and described in detail the 

key beds of Cowley County, I{ansas, hich borders the Foraker 

rea on the north . This work deals principally tith oil and 

gas fields of the county. Subsequent work by R, c . Moore, 3 

1K. c. Heald• ''The Oil and Gas Geology of the Foraker 
Quadrangle, Osage County• Okl homa, '' UniM~d, Stat~s GegJ,ogisil 
~µrvw , B,11;lJ..etin 641- B, 1916. 

. 2N. w. Bass, '1The Geology of Coley County, Kansas," 
Xa.nsa§ Geolog;LcQl Surv;ey , ~yJ,Jetin 12, 1929. 

Ja. c. •ioore , efs, al 1 "The Kan as Rock Column." !ti\n a§ 
peo.J.,pc;.iga, , §urvev,., Bylle:tjn 89, 1951. 
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and others has revised and added much to the nomenclature 

used by Bass. 

Soil Conservation photo .... index sheets and topographic 

maps were used in mapping .formational eontacts . The contacts 

1i1ere trau.1sfat'red to a base map dra.w!l. on a scale 0£ 2-.l inches 

to the mile . Roads are good, but few tran.sverse the large 

ranches. 



CHAPTER II 

STRATIGRAPHY AND LITHOLOGY 

~brgili@n .Serie§ 

The Virgilian eries includes those Upper Pennsyl

vanian .formations fl"o . the uneonforn i ty at the top of the 

r ssourian series to the unconformity at the base of the 

overlying Wolfcampia.n. It includes beds from the base of 

the 'ronganoxie sandstone to the base of the channel ... .filling 

Indian ave sandstone. The Pennsylvanian~Permian botmdary 

i di tinguished principally by this locally prominent channel 

sandstone. Althou6 h reported to be w 11 developed in south-

e stern Cowley County, Kansas,, evidenc·e of its presence in 

the Foraker area is lacking. The youngest Pennsylvanian 

unit, well developed in the d~signated area., is the Brom

ville limeston, and all beds verlying it will be treated 

as Permian or transitional in age. 

The Virgilian series is divided into, in descending 

ordert Wabaunsee,. Shawnee., and Dougllas groups .. Only beds of 

th upper Wabaunsee group crop out ~ithin t e Forake~ area. 

It is divided into Richardson. Uemah, and Sac.fox subgroups, 

of rhich only beds of ~he upper two (Richardson, Nemaha ) 

,. 
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crop out within the area. 

The str-tigraphical units of the Vi gilian series, 

as a whole, are consistent units transversing the r-0gion 

fro Oklahoma across Ka~sas into Nebraska. These units a.re 

mainly alternations of li e~tone and shale, and marine and 

non-marine deposits . Evidence of cyclical eedimento.tion is 

p.reoent in this area but has been obscured by poor exposures 

and n issing unit th Northward in K nsa.s, the evidence of 

sedimentation is much clearer, especially in the Wab 1.uisee 

and Sha nee groups .. Sandstone is present in all of the 

Virgilian groups , but is not so prorninent in the Wabaunsee 

and Shawnee g oups as it is in the Douglas group. Sa dstone 

beds increase from the Kansa.s ... Nebraska line into Oklahoma • 

Wabaunsee Group 

The Wabaunsee group was originally described by 

P:rosser4 in 1$9:, as the interval from the base of the Cotton

wood 11 eetone down to the Osage coal . This ~as redefined 

in 19,325 by moving the lower boundary do.W!l to the top of' the 

Topeka formation and the upper boundacy down to the base of 

th Americus limestone. By eliminating beds that are not 

4c. S., Prosser, nrhe Cla.sei.fication of the Upper 
Pa.lezoic Rocks of Cent-r 1 Kansas,* Journal of Oe,_qlogy;, 'Vol. 
3, l 95, p. 6 9-. 

5a. c. Moore~"A Reclassification of the Pennsylvanian 
System in the No;rthern MidContinent Region, 11 .;;;.K~a .. n~~~~;,,;::.;;;~.:;;,, 
~gcio~y. guid§~P,Of, 6th Annual Field Conference 
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cons:i.dered Permi;;tn, Condr¢l6 restricted the Waba msee group 

to beds lyin~ below the top of the Brownville limestone and· 

above the Topeka for"Tnatdon . This classification was followed 

by lk>or-e7 in 1936, and the usage, as defined, has een ac

cepted by most geologists for the last 1$ yemrs . 

As previously stated, the ltabaunsee consists of 

thre .. 3ubgroups. These divisions re based prirn;rily on 

their contra,ting topoe;raphic expressions . The Nemaha sub

group is composed of beds that make goo escarpments, while 

the other t.o, which li~ above and below, are predominately 

easily eroded beds that have poor outcrops . In Kansas and 

Ne raaka, the Richardson sub3ro p includes beds from the 

Brownville lim stone do n1 to the top of the Tarkio limestone . 

The Tarkio limestone is the upper unit of the Memaha sub

group, ihile the base is drawn at the bottom of the Burlingame 

li·ostone. How ver, the Tarkio limestone has not been recog

nized south of nort,,hex~n Lyon County, Kansas, and the question 

arise as to where the line should be drawn in Oklahoma for 

tl e Richardson and Ilemaha stfbgroups . Since the di visions 

are based primarily on the nature o their outcrops, it seems 

logical to lower the base of the Richardson subgroup to the 

60 . E. Condr ~ "Geologic Crose Section, Forest City~ 
~ · ssouri to Duboi,;;,, Nebraska , " Ne};, f)s!qi Geglog},,oal . Survn t 
!:aper 8, 1935, PP• 9-11, 

7R. c. Moore, "Stratigraphic Classification of the 
Pennsylvanian Rocks of Kansas," $;0 S~fi. G~o).o, 1,e ,1 §urv Y., 
Ii tJ.Jcetin 22, 1936, p . 224. 
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top (Ellno.it li es·"'o.ne ew )er} of thf: Stonobreake f'ormat,:ton . 

In this the"'io, the Richard 011 $U.bgrou.p of Oklahoma will be 

recognized as t!le interval .. etween the rminville limestone 

down to the top of th StonisbrEPker. l ;r.~'"'·tone, and .ihe Nemaha 

from the t op of t .ie Sto:r.ebre 1 ~r d itm to the ,;tSe of the 

Durl ing,[>_ limeetone . 

AY!lNt.D; ~baJ.e: The Au urn sha.le includes the inter

val bet em the Cryptozoon liineo-t.one, ;hic-h is equiv lent 

in pal"t tc the Wakarusa l i rest one or Kansas II and ~t,onebre .ker 

limestone. posuros are poor "'111'". are restricted to the 

banks of Duck Creek in sec . 25, T. 29 n. , n. 7 E. of th, 

de ignated ar-ea . 

,\long Buck Cr~eek it is o.rtr osed of two rclati vely 

thin lira stone unit$, croas~bedded and platy sandstone, nd 

inter·vening shal e hich is :sandy in the upper pa.rt ( see 

teasured Se~ti on V, Appendix ). The lowest unit of the Au• 

burn shale e~po$ed in the are i s a bl uish-gray, fine to 

coarse g-l?'a.ined limestone. This bed contains a thin shale 

break whi ch divides i t into a lowe bed o:f 1 •. 2 feet thick

ness and an upper bed wbieh is o . li, foot thick . The lo ·er 

bed contain , few fusulinids, Cryptozoa , and erlnoid and 

braehiopod fragments . It is fine grained an weathers to 

rectangul ·r blcck.s . Probably s the result of the presence 

or algal remains, the pper surface is uneven . The upper 

ed is cof.lrse1-- grained than t e lower, has thiti shale part ... 

ings, is ferruginous, nd ha$ f w foe ils othe~ tlan crinoid 
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fragments . A dark blue shale, containing pelecypods, under

lie· this unit. Thia limestone unit ia exposed in the bed 

c:f Buok Creek on the towi1sh1 p line and liea app:roxin tely 

57 feet below the Reading l imestone. 

The overlying hale section, although poorly exposed, 

i composed of blue sh le which contains brachiopods, crinoids, 

and mollusks . · It grades upward into a greenish-yellow shale 

hi~h is non- ossiliferous . This exposure comprises about 

half of a 2 foot interval of whieh the upper half is covered 

by soil. It is probably a continuation of the yellow shale, 

since .urmediately below the upper limestone unit of the 

Aubt;rn shale a small exposure or fossilif'erous yellow shale 

is present . 

The upper limestone unit ia l . l ~feet thick and is a 

ssive, £ossiliferous bed. The lower part is shaly and 

contains an bundanee of pelecypods and frQgments of raoh.io

poda. The upper part is olean. fine grained and only 

parsely fossiliferous . This bed is characterized by its 

yellow weathered surface. its crumbly nature or weathering, 

and by the clean, blue- gray color of the upper part. It 

lies about )0 feet belo the Reading limestone. 

The upper part ot tht Auburn shale is made up of 25 

feet of gray and yello, calcareous, sandy shale iith a 

rosa- bedd~d, ehannel- fillin. sandstone occurring near the 

iddle . Above the cross- bedded sandstone, the sh lei 

gray~ aandy and slightly c.a.lcar ou, gr ding up ard into a 
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yellow shale whioh in turn becomes gray, ca.lca:reous and 

fossiliferous near the base of the overlying Stonebreake:r 

formation . 

-~~.o.!}ebr~a}se;r Forn12 ta.pn: The Stonebreaker limestone 

1as named by Heald8 tron1 exposures on the Stonebreaker ranch 

in T. 29 N. , R. 8 E. Early reports by Kansas geologists re

ferred to equivalent bed.$ found in Kansas as the Emporia 

limestone. 9 The name Emporia has been discarded and replaced 

by Jllmo:nt lim$Stone, Harveyville shale, and Reading limeston--e, 

in deseending order. The'.Qe beds are traceable into the 

Stonebreaker limestone of Oklahoma1 and re cle rly defined . ' 
in 'l'. 29 N. ,, R. $ E. , east of' the Foraker area. 

Outcrops of the Stonebreaker formation are restricted 

to - ections 24, 2,, and }6, T. 29 N. , R. 7 E. in the area of 

inve.stigation. Oute:ra,pa are few and poor in this area and 

much of the material gathered for thi$ thesis waa obtained 

tr<:>; 1 the west :rn part of T. t9 N. , R. 8 E .. , east of the 

d aignated area •. 

The Rea.ding l1rn-estone member can be divided into 

thre limestone units and two shale units C.~>ee lea.sured Sec

tion III, Appendix). The middle limestone unit (see Fig. 3) 

ie by far the most ea.sily :reoognizedt ue principally to 

SK. o. Heald,, . tiGeologic Structure of the North estern 
Part of the Pa husk;_ Quadrangle., Oklahoma.,« .u •• ~.• Geologi£S?1J: 
~unrex~ Imllitin 691, 1918, PP• 63-64. 

9Bas , Q.R, .£il< • , PP1P 42 ... 45 . 
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FigtU'"e J • ~.lliddle unit of 
Re ding lirneetons member in r~/ 4 sec. 

T • 2 N • ., h·~-. $ E. Mote thin eo l 
t position of pick~ 
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its excellent outcrops and its general overall character. 
This middle unit occurs as three limestone beds with inter
vening thin, fossiliferous shales . The oldest. bed is 3. 2 

feet thick, is fine · to medium grained, nd consists of lue
gray colored limestone. It is e sily recognizable by the 

abundance of fusulinids . In most outcrops the fusulinids 
weather white in contrast to the yellowish-brown color of 
the weat ered bed . 1rhe bottom part of this bed is fine 

grained, and has a weak conchoidal fracture, the upper part 
is medium-grained and contains more limonite and £usulinids 
than t~e lower part . The middle limestone is thinner but 
its lithology closely resembles that of the lower bed. 

Fusulinids are present but do not occur in quantity as they 
do in the lower bed . Cryptozoa are found in this bed but 

not in such abundance as in the overlying, thin limestone 

bed . This up er thin limest ne bed, characterized by Ccypto

zoon rernains, but lacking .fusulinids, is rarely found . The 
Cryptozoa are usually .formed around bryozoan or crinoid frag
ments . The complete thickness of this unit is 5. 6 feet, and 
it has a distinctive rhombohedral jointine pattern which is 
evident at 11 outcrops . It is brown in color, stained -:;y 

yellow blotches ca.used by the limon1te . Due probably to 
algal remains, the bed weathers at places to small thin slabs. 

Underlying the middle fusulinid•beari~g limestone 

and overlying the Auburn shale# is a liJ, est one containing a 
few pelecypods a.nd brachiopods, but consisting principally 
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of ell rounded crinoid plates. The upper surface is wavy, 

probably resulting from algal remains. Belo this bed, in 

sec. 25, T. 29 N., R. 7 E., is a ~ound-like accumulation of 

algal and crinoid remains which is suggestive of a biohermal 

limestone (see Fig. 4). The limestone bed appe rs to be dis

torted upward across this accumulation. No other occurrence 

~,as found in this or the adjacent area. 

Gray, sparsely fossiliferous, calcareous shale oc~ 

cupies the posit i on between he lower and middle units. A 

thin but pr is ent coal bed occurs ne r the middle of the 

shale at all expo~ures. 

Pi seven foot greenish-gray shale with thin lenses of 

maroon shale lies bove the middle unito Fossils are not 

plentiful. The uppermost limestone member (see Fig. 5) is 

gharacterized by its crumbly nature and by algal remains 

hich are found strewn along the ground as fine grained, 

yello~ _li estone boulders. This bed averages 1. 3 feet thick 

and is excellently exposed along one of the tributaries of 

Duck Creek in see . 25, T. 29 N •. , R. 7 E. 

The thickness of the Reading limestone member averages 

about 20 feet in this general area. It is a continuous lime

stone unit cropping out from Oklahoma northward into Nebraska. 

The Harveyville shale memb r includes the beds be• 

tween the Reading and Elmont li estones . 

and thic 1ess of ·this shale were taken fro 

The description 

he excellent 

exposure long the north bank of Sand Creek in sec. JO, T. 
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Figure '+• Lowest bed ot Stonebrt3!a.ker 
tormtttiori showing biohe:nnal lirnest<lne aoewnula.tion, 
NW/4 ll$C'• 2!), ff1 

• 29 N .. t R, 7 E. 

Figw-e 5"' trpi;, tr bed of Reading limest.one 
l!lemb~r overla~n by .Harveyville ~•i s:hale · · ember ae seen 
l.l'i Svt/4 a,eth JO, T. 28 N,. , R. ,5 E. .,. 

UNNERS 1Ti' OF O!{LAHOMJ\ 

LI BRA R Y 
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2$ N., R. 41 $ E. 

The Farveyville qhale is best described by dividing 

it into three zones (see Measured Section I, Appendix). The 

lower zone overlies the upper bed of the Reading lime.;.Jtone 

and is a gray, calcareous shale . It is 2. 5 feet thick and 

has at its top a thin coal bed and a poorly developed under

clay. The middle zone is dark- gray, almost black, calcareous 

shale with thin, platy limestone beds near the middle . An 

abundance of the brachiopod C,.b.c;>(U;~te§, wa.s found in t.his zone. 

At the top of this zone there appears to be a thin and poorly 

developed underclay (see Fig. 3) . (A definite conclusion 

was not r~eached as to whether it is an undercl· y .) The upper 

zone is predominately black shale and carries a few 

braohiopods . 

The upper unit of the Stonebreaker formation i$ the 

Elmont limestone, which has two limestone beds and an in

terv·enit?,g shale ( see Measured Section I, Appendix). Although 

the Elmont limestone is poorly represented within the area 

of investigation, it is well exposed (see Fig. 6) in the 

adjacent area to the east, 1.'ps. 28 and 29 1., R. 8 E. The 

two limestones ha,ve distinctive characteristics ~nd are 

readily recognized where exposed . The lower bed is thin and 

closely resembles the upper layer of the middle Reading lime ... 

stone unit . They both carry a profusi of Ceyptozoon, but 

the lpwer Elmont bed is fusulinid-bearing thile the other 

limestone is not . 
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The shale between these two limestone beds is pre-

omina.tely black and is bar·ren of fossils except in the 

up er part. '11he lower part is carbon~ceous, grading upward 

into the top part which is gray and calcareous. The upper 

part contains an abundance of C1ruri~bxris pJ.gn9gonve;,J;a. 

Limestone concretions are present in the upper part, about 

1.5 feet below the vpper limestone bed. The break between 

the shale and the upper limestone bed is gradual, resulting 

in little faunal chaf!ge in the lower part~ of the limestone. 

In the upper part, however, bryoaoans~ crinoi.ds, and several 

species of braohiopods are present. Soma are fragmental and 

11 are tightly embedded in the n.atrix, makin it. impractical 

to obtain specimens for l~bor.atory identification. The bed 

is grey, ea.thers yellow., and is somewhat arenaceous. The 

Elmont limestone is well exposed on the east side of the 

creek ll'hich runs through the estern half of sec~ 18, T. 28 

N., R. $ E. (see Fig. 4). 

1•he Stonebreakar formation has an agg1---egate thick .... 

ness f 31 feet. 

YJ}..llarg,-Lgng,dg~. Shal~: In southenr Kansas and north• 

ern Oklahoma, this shale and sandstone sectio~ consists◊£ 

beds that lie bet een the Elmont and Dover lime'3tones and 

represents conibination o±"' ·three shales. In northern 

lOR .• c. Moore, "Divisions of the Pennsylvanian Sys
ten in Kansas•" gtate .. 5le9lg~i9(¼;L. Sury~x ... of 1<tinsp§.J!. Buli,et · :n 
83 1 1949, PP• 18 -7. 



20 

ansas these shales are recognizable as distinct beds 

separated by the 'l1arkio and Maple Hill limestones. In north

ern Kansaa, the Langdon shale overlies the · M.aple Hill lime

stone; the Willard shale occupies a position s.ubjacent to 

the Tarkio limestone. and the Pierson Point shal~ lies be~ 

tween the Willard and Tarki o limestones. 

South of a point in Lyon County, Kan as,. the Tarkio 

limestone disappears, resulting in a merging of the two 

shales and. the unit is called the Willa!'d ... Pierson Point shale. 

South or Emporia, Kansas, the Maple Hill limestone has not 

been positively identii."ied, and the three shales coalesce 

into one and this unit is recognized in the Foraker area as 

such . This shale and sandstone interval is the Willard

Langdon sbale. 

The Willard-Langdon shale is poorly exposed in the 

general area of 0-sage County (see Measured Sections VII and 

XIl Appendix) . It is p:redominately shale and sandstone with 

two thin limestone$ near the top. The lower limestone is 

thin and exists only as float along the grass covered slope. 

The Wilt~rd- La.ngdon shale is exposed at the base and top 

wltli the middl~ consistently covered throughout the area. 

The lower patt is eomposed of yellow_ sandy shale with a 

coal bed lying 4 feet abo-v·e the Elmont limestone. rrhis is 

the thickest and best developed coal in the eolumnar section 

that erops out within the Foraker area ( see l"ig;. 7) • This 

coal 1as not found in the design-ted area but ood exposures 
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Figure 6. Upper limestone and shale beds 
of Elmont limestone member, NW/4 sec. 19, T. 28 N., 
R. 8 E. 

Figure 7. Coal bed at base of Willard
Langdon shale, NW/4 sec. 19, T. 28 N., R. 8 E. 
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are found in sec. 18, T. 28 N., R. 8 E. (see Fig. 5) , The 

top part of this shale is made up of maroon and gray sandy 

shale . A good exposure is found in sec . 13. T. 28 N •• R. 

7 E. The upper limestone of the Willa.rd-Langdon shale is 

also exposed at this same loc tion in the bed of the small 

creek that runs through the seetion. This limestone is 

gray, compact, a.nd weathers buff with red blotches caused 

by the overlying maroon shale . Its most distinguishing 

characteristics are fossil content and algal remains . 

M,y:9:;l.;lne of the £-1y;alima .§J.APQU?rdrat§: type outnumber other 

pelecypods. brachiopods, bryozoans and crinoids that are 

present. 

The middle part, although covered at most places , 

consists of three sandstone ledges . The average thickness 

for each of these beds is two feet . Some are probably 

channel-filling, but proof of this is lacking. The sand

stone. lying about 20 feet above the Elmont limestone has 

oscillation ripple-marks and plant remains . The other sand

stone beds are smooth and evenly bedded with the exception 

of the bed that lies ne r the top, which is locally cross ... 

bedded . These beds are fine grained, poorly indurated, and 

weatl er to rectangular bloeks that. lie strewn a.long t,he 

grass-covered slopes. Silicified wood as found along the 

ravines and creeks that drain this sandstone zone. 

The thickness of the Willard-Langdon shale is a.bout 

-120 feet and is remarkably constant. The only noticeable 
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vari·tion in the section was definite increase in the 

amount of sandstone in the southern part of the area . 

over ~imestone: The Dover Lim stone consists of two 

limestone beds and an intervening sandy shale (see 1~easured 

Section XVI, Appendix) . Although the Dover limestone aver

ages about 18 feet, it consists mostly of sandy micaceous 

shale and soft, sandy limestone. Outcrops of this limestone 

·ere not found south 0£ secs .. 13 and 24, T. 26 N., R. 7 E. 

in the Foraker area . In sec. lJ, T. 28 N., R. 7 E. the out• 

cropa are good, with the lower memb€z· resting on the Willard

Langdon shale . The lower bed (see Fig. 8) is blue-gray, 

arenaceous, fossiliferous, and has a thin inconcistent shale 

break near the middle . Large well-preserved specimens of 

Ilietyoc;l.o.s:ta,1@ amerisau,ius are dispersed throughout the 3. 5 

foot bed . Other brachiopods and bryozoans are also present 

but not in a good state of preserv ·tion; a fe fusulinids 

are found at the top. Upon we~'thering this bed takes on a 

buff color and looks lik~ a fine grained sands~one . 

The upper limestone bed is 1.3 feat thicc:t brownish .... 

gray ~eathering to brown. This bed is characterized by the 

.fusu.linids it carries, which, at places, are plentiful. 

Fragments of brachiopods and pelecypods are also present, 

the latter being more prevalent. This bed grades down a.rd 

into a mic-eeous e ndstone which m kes up almost la.1f of 

the entire thickness of this bed. The shale lying bet1een 

the upper and lo er beds is yellow and sandys ith thin, 
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platy sandstone beds occurring ne r the top. 

It is doubtful that the Dover limestone is exposed 

or present south of the Foraker area. A quick reconnaissance 

south of the Foraker area near Shidler and Fairfax, Oklahoma, 

revealed that the stratigraphic.al position of the Dover lime- . 

stone is occupied by sandstone, indicating that it might grade 

laterally southward into sandstone, Future detailed mapping 

of these areas will disclo~e ~hether the Dover is present • 

.Drx. Sh_ale: , The inverval between the top of the 

Dover lime...,tone and the base of Grandhaven limestone is 

kno~m as the Dry shale. 11 In the Foraker are this interval 

exists only as a grass-eovered slope near the base of the 

steep escarpment aaused by the Foraker limestone. Tho 

measured thickness, when the Dover limestone is present 1 is 

about 20 feet . 

In the southern part of the area, ~here the Dover 

limestone is not recognizable, this shale is indistinguishable 

from the underlying Willard-Langdon shale. Following R. c. 

Moore's method of naming beds, the s ndstone and sha-e inter ... 

:val etw en the Elmont and Grand.haven limestones should be 

referred to as the Willard-Dry shale ~ 

i]·ra:gdbavel} L::q:ne§tope: The Grandhaven limestone com

prise t,10 beds in t·ansas, 12 but i11 Oklahoma only the upper 

11rnoore, "Strat:i.gr-aphic Classification of the Penn
sylv nian Rocks of K· sas,n ope cit, . , p,. 236. 

12Ibid., P• 237-238. 
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is recognizable . In the northern part oft e area, sec . 25; 

'f . 29 N./) R. 7 E. ,, where it reaches its n1Gxinn.tt11 tl.:.ckness, 

it i· an easily recognized bed (see Measured Section ,.III, 

. Appendi,.r) . In this section it is a cross ... bedded calca_enite 

with a maximum thic_nooo of 2 feet . Its color is tan to 

gray, mottled by the various colored limastone pebbles it 

cont inc . In certain places in this section , it is strongly 

ferruginous, giving the bed a bright re color. Fossil~ 

are mostly fragrnental, but a few large pelecypods a.rs found 
' 

hat r;,. ·ell preser ed . 

Progressing southward along the strike, the Gran haven 

thins rapidly t a.bout 0. 5 foot in sec . 24-, T. 28 M. , R. 7 E. 

here it is expos.ct in a creek bed. At this ex osure it is 

evenly beddeq, r d in color and lw.s retained it.a calcarenitic 

text.ure . Rarely a large pelecypod is found . This bed, with 

the exception of its northern exposur·es, is inconspicuous and 

i loc tecl by referenee to its st:ca.tigraphic 1 posit.ion, 

which is bet een 14 and 20 feet below the overlying Jim Creek 

limestone. 

i ch ShaJ,e: The Friedrich shale is well exposed 

on the east bank of the small creek running through sec . 24, 

rr . 28 F., R. 7 E. It includes the beds from the base of the 

overlying Jim C eek limestone do 'ln to the Gra.ndluven lime ... 

stone. Its thickness is consistent in the Foraker area, 

varying only a f.'ew fe t .from the average _:thick11ess of 16 feet 

(see L!;easured section III. Appendix). 
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The Friedrich shale consists 0£ gray, arena.ceous, 

micaoeous shale ith thin laminated beds or calcareous sand

stone. The lower 5 feet is dark gray and not so sandy, and 

is overlain by an interbedded series of shales and thin cal

careous sandstones . Four feet belo · the over lying Jim Creek , 

limestone is a thin col bed. Above the coal and below the 

Ji1 Creek is a gray, calcareous, fossiliferous shale . 

Jim Cre~k Lime ton@: The Jim Creek limestone is the 

best Pennsylvanian marker bed that crops out within the area 

of iuviastigation. It is very persistent and can be recognized 

by its own characteristics alone, but its value as a. marker 

is further enhanced by a thin consistent coal bed that lies 

about 4 feet below it (see Fig. 9) . It has a bluish-gray to 

tan color on fresh surface and weathers to a yellowish- brown 

color, It ie .fusulinid•bearing and carries fragments of 

braoh1opods, crinoids and bryoe:oa. In the southern part of 

the area. sec . 26, T. 28 N. , R. 7 E •• it is slightly more 

arenaceous and contains more limonite than it does in the 

northern par-t. 

In Kaneaa~ the Jim Creek is a single massive bed, 

attaining a thickness of not over 2 feet; there it is classed 

as a formation . 13 In the northern part of the Foraker area, 

near the Kansas line, the Jim Creek appears as a single bed 

2 feet thick . However, the bed increases slightly in thick-
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ness in the southern area, ~here its maximum thickness is 

2. 8 feet (see Measured Section XIX, Appendix) . This in

crease is probably due to a thin shale break near the middle 

of the bed . At most outcrops it appears s a massive bed 

that weathers to small shelly fragments . 

French Cr~~k Shale: In the For·ker area , the French 

Creek shal 14 forms a g:rass- covered slope lying between the 

Nebra ka City li estone and the Jim Creek limestone. It has 

an average thi cknese of ll1- feet . Only in the south estern 

part or sec . 25 and the northeastern part of sec . 26_. T. 26 

N. , R. 7 E. is there ny indication as to that types 0£ rock 

make up the interval (see Measured Section XIII, Appendix) . 

Here is it a gray, o le reous shale iith limestone concre

tions occurring at about the middle. Else1her in the same 

vicinity there occurs a laterally discontinuous 1. 5 £cot 

thick bed that i made up of three zones. The up er zone is 

a yellow, sandy, 0.3 foot calca.:renite hich grades downward 

into a 0. 7 foot clean. wh_te, sandy limestone. This in turn 

rad.es into a o.; f ot sandy, yellow limestone . I t is a 

ma. sive bed with no shale breaks or fossils . Evidence of 

the iddle zone was not found north of sec . 1.3, 'I\ 28 N. , R. 

7 E. Traveling southward a.long the strike from see . 13, T. 

28 N • • • 7 E. , it is found above the Jim Creek as fragments 

intermixed with those of the upper and lover zones . In sec . 
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bank of Sand Creek in the no:rthwest p rt of the s ection . 

f:'l',e]2raskg, Ci ty . Lime§tQn~: Mamed for Nebrask City, 

Nebraska , by Condr , 15 the Nebraska City limestone extends 

from Nebraska a cross Kansas i nt o Oklahoma. It i s not resis

tant and does not crop out prominently in the Foraker area. 

It i exposed in the road cut in t he southwestern part of 

sec . 25, T. 28 R. , R. 7 E. where i ts ma. .. inrum thiekness of 

3. 5 feet is represented by three limestone layers and inter

vening thin shales (see Fig. 10) . This is the only place in 

the ar a where the lower beds are .found in place (see Measured 

Section XX, Appendi x ). In other parts of the area they are 

found strewn along the grass- covered slopes . 

The lower layers are calcarenites containing smell 

limestone pebbles and possibly some shale pebbles. Apparently 

these calcarenite layers disintegrat·e on prolonged ~\feathering 

because onl y a few fragments are found anywhere in the area . 

Where fou d they have a distinctive spotted , eathered sur

face and are v luable in identification of the Nebraska City 

liieston . The upper bed is an al gal and molluscan bed that 

is more resistant and is found with less difficulty than . the 

lowor calearenites. In sec . 25, T. 28 N. , R. 7 E., this bed 

is a coquina made up almost entirely of small gastropods . 

15a. E. Condra, ttThe Stratigraphy of the Penni,;)ylvanian 
Sy~tem in Nebraska, n ~~brask§ Ge log~sak Sy~vey, B~il9tip l, 
2nd Serie, 1927, p, 116. 



Figure • tower bed 0£ Dover lime tone 
,a seen in N\t"J/l1t ;;aec. 13, T. 28 H. • R. 7 :m •. 

T he se /,_,_,~ _1)110/4:$ ...si,wld .6e r~t1~Y.s«u/ 
J<-C!,f. 

igu e 9. Jim Creek lime ton . nd col 
d • · up r p rt, of F iedr1.ch/ shale. proximately 

3 miles e st of Foraker . n S 4 se·ot 26, T. 2$ • , 
• 7 E. 
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In the northern part of the area it is a massive bed with a 

tan eolored fresh surface weathering brown. It is ferruginous, 

contain'"" nodules of limonite, nd carries a small pelecypod 

that ie generally composed of pink material. During summer 

months whan vegetation is plentiful, the Nebraska City lime

stone is not ea$ily found, but by referring to its strati

graphical position in regard to the Jim Creek limestone, 

$Omo evidence or its presonce is almost always evident. 

In Kansas the Nebraska City limestone is treated as 

a molluscan bed belonging to the transgressive phase of the 

Caneyville limestone. The Caneyville limestone16 is a cyclo..

them which includes the Nebraska City limestone, a fusu.linid

bearing limestone, and the GrD.yhoree limestone, which is the 

reg;r-essi ve part of the Caneyville cyclothem. Neither the 

coal bed nor the i'usulinid bed are found in the Foraker area, 

conse uently it will not be treated as such in this thesis. 

The interval between the lebraska City limestone and Gray

horse limestone has not b en named and the need for naming 

it is negligible. It will be referred to as tho shale in

terval between the Nebraska City limestone and Grayhorse 

lime~tone. This interval is covered throughout the area. A 

0,3 foot li estone, composed of thin alternating layers of 

calcarenitj_c limestone and elean, denseJI almost lithographic 

16r~oore ttStrati.graphic Classification of the Penn
sylvanian Rocks ~f Kansas.« Pi• £it•,W• Z*l-243• 
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li.mestone oecurs approximately 4 to 6 feet above the Nebraska 

City limes·tone. 1'his bed weathers yellow a.nd is easily re

cognized where found on , the slopes of this interv~l. In the 

upper part, apprexir.1ately 4 feet, below the Grayhorse lime-

stone, yellow sandy lii,n,!.):etone boulders aY-e found inten:nittently 

along the strike of the Grayhorse limestone. These are 

probably weathered remains of lir.1estone concretions. In 't~he 

southern area, thini, discontinuous, algal beds re pre$ent 

and the correct position of these beds is both impractical 

and i possible to ascertain except to say they occur some

where near the middle or the interval. 

G~@.yhorse ~imestone: The G:rayhorse limestone was 

originally named by Bowen17 from its excellent exposures on 

the crest of the Little Grayhorse anticline in the northwest 

part or sec. 11, T. 24 N., R. 6 E. It first appeared in 

print in K. c. Heald•s18 report on an edjacent area. 

In the Foraker area.~ the Grayhorse limestone is best 

exposed in the bed of a small creek in the southeast part of 

sec. 16, T• 29 N., R. 7 E {see Fig. 11). In this rea it is 

made up f two limestone beds separated by one foot of green• 

ish•gray .shale With inter;calated beds of li nestone. The 

17c. F. Bowen, "Report on Tps. 24,, 25, and 26 N. R. 
6 and 7 E. ; Tps. 25 and 26 t., R. 5 E+; T. 26 N,, R. 4 Et,n :a, s. Qep • SurV@Y, Bu;tl,., 6?6, L, 1918, P• 138. 

18K. c. Heald ustrueture and Oil and Gas Resources 
of the Osage Reservation, Okla . ; T • 27 N. , ~ R, 7 E.," .ll.i.....§. 
!l~Plo1 9µryey 11 By],J. . 689 K, 1918, • 130. 
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hl.ppe · bed is 
-

. 6 £00 thick, nd is. dark gray, er1 ig· nous 

limesto e with thin shale pattin s . On weatherine; it be

comes slabby and takes on a g4 ayish- broi.. l color. At localiz d 

,spots, it appears as calcarenite •r"illed with S418.ll ye lo 

and ~'hite lin1estone pebbles that give th~ surface a spotted 

appoa ance . ·•ell preserved £oosils ;ce fe ·; o"' these,, 

l!ocaJ.,ipa is the nost eo. on . J.iny fragme11t6 of brachiopods,, 

c rinoids and other fossils lie pa:rallel to the adding planes, 

and eathor in relief to the heJ . 
1he lower bed ia 1 . J feet tL.ick, fine .. g ...tined, gray 

li11iestone t ,GA't. e t.L.tera tan. .J'o..,sils h ve bee ro laced by 

dar coa sely c:i:-ystal ine c-- lei t , '"'nd in some inst.J.nces t.1e 1 

fossils 'nd f:cactures have buen filled witl1 li1 .. onit,e . Fas

ails re practically all .fragH;ental at thi exposure, but t 

othet" outcrops in tho so.rre gener·al vicinity this lo. r bod 

is J.illed with pelecypods t~1at are :'a· rly well preserved. 

South o.'·" seo . 16* 'I' . 29 N. , n. 7 E. the G"aylo:.:·so 

lime tone is nov~" completely exposed in the ./orakm o.roa . 

It lies approxi.iiately 15 feet above tho mo:.."'e reslst · nt Jim 

"reek li1r1 tone, and by rof rring to this i.tJ.rker bed, the 

Grayho1 ('! can b traced c.t"·oss t,he ent~ire a:c ::i.a . ~i'ith the 

xceptioi1 of 

long ·he road in "'C • 1:3, T. 20 l\J. , • 7 LJ• , the C-rayho we 

limeat ne appears 0 s gr y, fine-grai ed, den- e!> angular to 

rounded boulders 11 ar t' -~ middle of t: o c t.:a.,, d f · cir.g 
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, 
1 
from nortli to south. 

In Kaneae the O:t-;ay orse is consi ered the top ember' 

and regres ive p ee o:f the uaneyville cyclothcm. At presel'ljt 

tho Caneyville formation is not recognized in Oklahori::a . 

!!sny; Cre.~!= . ;lhalfrt t Tl e th· ckness of the Pony reek 

sha.le ... 9 varies from a: inim 1 of 42. feet near the i ns s• 

Oklahoma ll.ne to a trk-u;imum 0£ 51 feet 1 e. r tho southe .. 

limits of th Foraker area, showing a slight thickening to .... 

s.rd the south . It consists for the most part o.f y llov1 

ndy "'hale,, but contains~ sa.ndston near the middle of 

th lowet' part nd a thi eoa.l bed near the top of the i ... 

terval. 

The Pony Creek hale is poorly ,xposed in the Fo·ake;c 

:rea • 'rh . o ly l:.:n<Y expo ure £or the il'lterval below the 

sandstone ia in th SE/4 o.f sec . 16, T .• 29 N. , t . 7 E. (see 

~e sured Section · , Appendix) * The interval lying above the 

.;>andetone is ex osed along road, eu·o in secs . 16 and 23, T. 

29 N., • 7 E. (see 'f:1easur(;1d Section VIII, ppendix) and sec . 

13, T • 28 N. , R. 7 E. . be coal bed is xposed at the l st; 

t lfO lo.cations. 

The intervetl bel the sandstone averages lli- feet • 

It :t.a a continuous gradation U · ad £:rorn yellow, slightly 
I 

sandy shale to yellow, gray an green, sandy, cacao .l.S and-

l9condra, "The Strati raphy o the Pennsylv nian 
Syatom in Neb aska;tt ~..R•,Sll-•~ P• 81. 
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tone ear th top. The contact sul"faae with t11 b~sc of ·th 

v rlying a.nclstone ie irregul • with the maximum depth o 

ban eling not over two f .oet . 

Te oross• bedded, e :a.unel- fi.lling sandstone varies 

tin co o !'rom buff to dark . ro , ·teathering to a bro r1n color, 

lt verages ) . 5 eet thic a d s fo-und along the strike 

aero s the e tiro rea . !t is poo;rly developed in the eouth 

bed in tL.e northern pa:r t of the rea , 

wher t t e pl cea it for. a all boneh. It is the 

o 1ly pro i:r en sand..,tono be in the str. t1graphicaJ. section 
I 

bet een the Fo aker 1 · estone and the Jim Creek li .. iestone. 

n few- outcrop.:> it has a gx•ay, mieae ous •· nd calcareous 

~resh su feica . Prob bly · t<:'! most distinctiv ch/ racterist.ic I 

~r the ero .;.!.,..bedding nd the abun anee of tiny lin:i.onite 

pot foun on the fr- sh ou· :c ce . 

1 he interval overlying t~1 sandstone averages Jli-

eet , consisting prodoninately of shale, Near the top o;f 

hiss le int rval, a thin eoal bed is oun about 10 feet 

bolo tho B!'o v "lle 1.1,1estone. It is lso fo nd in southern 

Kansas. South of sec . 1), T. 28 N. , R. 7 E • • the Pony Cree 

s~ le i " cove ed and t e coal ed ia not seen ag 1.n in th 

or 1..er area, 

· r2Y!µ~,l;t,e L;iJ. e§t,g1le: 'rhe Br wnville limestone, 

na l d by Con ra and Deng ton20 £ outcrops in .:,,Outheaet,ern 

20 • • nd t . • · sylvani n 

F ·c-rna ions of Sout.h a · ,. tebr .s ~ 

ub . vol. 9, 1915, • 17. 
mv, g;t 
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f"ebr a , 1s regarded a the uppermost stratigraphic unit o:f1 

th \'Ji baunaee group and f the Pennsylvani1an System in nortr. ·

em Oklahoma. Kansa; .and Ne r aka . In Kansas and "1ebr.ska , 

1th Bro mvill limestone is reported to oonsiat 0£ a f'usulinid ... 

be~ring bed overl in t puces by an algal and molluscan bed. 

The lgal....,mollusoan bed is ?"eportoo y Moo_ e21 to be found 

oeca.~10 ally i Ohaut.a qua County, Kansas, 11hio 1 lies ad

jaeent to the northeaat co ner of the Foraker area , Thi.s 

w _ $ not found in the Fo~aker ares. but· ed filled with 

p lecypod. 1"e111 ins ia found '.below the rusulinid-bearing bed 

o the Bown.ville and iill be con idered part of the Bro -

ville litnestone (see 1 easu1"'ed Section X, A pendix) . This 

bed is 1.9 feet thi~k. brittle, compact, ad. s found con.-. 

·ui .tently below t1e fuSJulinid•bearing bea through ut the 

area ,. The only neaaurable exposu~e found for this lo er 

co uinoid bed is along the west side of the road in SW/4 of 

se • 16, T. 29 rJ , , R. ? E. lt lies 2 t,o .3 fe.$t bo1o r the 

overlying mas..,1.ve bed, aepa ated by yello drab shale. This 

1n· erv 1 app~ ~s to bet inner in the southetn part o the 

area . 

The .fusulinid• bed is I+ feet thick, . including a thin 

a ale re k ear Lhe to (see Fig. 12) . !tis r-osive, 

fo~silifarous, re ruginous, slightly arenaeoous, and we the~ 

211,Ioore, ''Divisions of the ennsylvanian Syst m in 
c ns a " a· • , P• 196,. 
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to s1cbby or rounded fragments. An a undance of arge fusu

-1 nidQ is £0 nd in th upper p~rt of the bed, thile th 

er. part corltain onl a few emaJ.1 fusulinids . fl'he lower 

rt is yello~ish- tan in color, grading upward into a darker 
I d ~ r l. 1- brown eolo:r n ar the top. It nor1.nally weathers 

b t it i g:r-ay:>.eh ... brov.m in tho southe1--n part of the 

The .f'usultnida r very noticeable since they are 

w ite n U$ually weather 1.n -elief to the bed. Large 

icrinoid plates and stems re also cho.ra.cteristic of the 

huddle and upper zones , 

The Brownville limestone is an excellent .arkor; 

r owever, its va,lue s ch is somewhat dimiJ.1iehed: in the 

1oraker raa by t· e ove lying Fo aker ... ormation. The rown

iV'ilJ.e 11-'mestone forms the most a 1 rupt ' eneh of all the Penn-
I . 
aylvani n roe ts that erop out rtitl-iin the Foraker rea . This 

1 
ench can be traced with ease across the entire area, until 

.·t :r·eac os the middle pa:rt of sec . 26, T. 28 n. , R. 7 E. , 

,.1:ear the southe 1 boundary, ihere the 
I 

ench is not so pro-

noun.eed . South from thi.e point to the edge 0£ the area, the 
~ 

I 
roi'lfnvi le limestone serves .t its r:iaximurn as a marker bod . 

his is not due to better expo~ureo of the ed, becauoc con-

trary conditions exist. Neur tho cente1., of the eastern part 

£ T. 28 N. , R. 7 E. , there is a sudde1 direrbence of the 

utoro belt~ 1r obably caused by a flattening o the beds . 

4teral w den: l ;~ of l~ •. t) surface contacts betwee:n the Forake. ·, 

ro ville, . d Ji.. Cree imesto e, continue south ard to 



,~ 
t e. $OUthern .imlts oJ: the For.ak~ · aria. - Here the outcrop 

belt ~as mor,e th~U'l t ,.ipled its ford:fl"' horizontal distance. 

Not only deos the outcrop belt widen, but the sli.11u'"p ea tw rd 

facing esc :rpment disappear"" . long ttith the exeellent e,c .... 

po.sure, and bench tjf the Foraker limestone. !tis due to 

the disappea..i··iulce or both the geologieal and topogi~phic.al 

'Sxpresaions of the zio:raker limestone and the widening of the 

,ou.toi .. op belt th.at tho value o!' the Brownville as markor 

bsd is inureas-ea .. 

lslJ.fA~m»Mrt .:,~ .. i~t~ 

!h8 t'lolf'eampian S~rJ.es includit>s the old$r Penttian or 

trartsitif!.mal rocks . It is ~de up fltai:ru.y of llme·stones an.d ' 
I 
$bales in the northern ]'it.idContinent r-eg1or1- !n the ~·e:n:·aker 

I 
1a:t'e& most .0£ the shale~ af!e n~roon and some eo:nt · in thin 

pl· ty sand.stones, whiltt th · l.4 estone beds a:re predo :na.tely 

gray. The Wolfeam,pi.an lime.stone m1:its dif.fe:r .:..rom the und.er..,. 
I 
lying Vii--gilian limestone units in color, lithology, and 

' hi.oknea.a . The limestone beds of Wolfcampian a.ge co .ll'l'lonly 
I 

1
aontain. disooutinuous lenses or eoneretions of' chert# are 

I 
gray in color and some Qre a.a muc as 20 f et. thiek. In 

eont:ra$t to this, Virgili.an limeato.t1e beds are void o.f chert i 

~eatner to a brom, o~ tan color an~ re thin, commonly not 

ove 3 r~et thick. These contrasting visibl~ :faatu!'es found 

in. the 1orak~r area help to d1f£e:rentiat~ Virgilian bods 

from ttolfeampiQ.n beds. 
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Ceries of K n as, is 

1:onding order, tl ey 

seri s ;-fort. rly- o tho Big Blue 

divided in~o three groupo. In des• 

re: h se, Council Gove; a1d ldmire 

·group • Tl e tJre.t'o. 1:l liraestone is the only ri,.e ,lber of the 

Chase grou1, pl:·o ent in the .Foraker area, while members of' 

the Council Gro" e grou.1-1 covo over 75 per·oent of the a.,_ ea 

!lnd or , the bro d featu. ·eless a1" a betwee the ltoraker 

I 

and 'tt' e ot'd liraostones. Beds of th Wol.fca.wpiun e0ri ~,s play 

an i:mpo tant part in formi11g tJ: e 1 · 11t Hills o-f Kansas . 

.Adm.i1,.e Group 

rihe Admire group .1as originally defined in 1903 by 

Adama22 aa the Admire shale. !le defined it as a 40 foot 

int.erva.l lying belo tho mericus lirri estonc and above the 
I 

Erupo.1. ia limestone (Stonebreaker). This constitutes an ex-
I 
1re 1 ely erroneous 1ieasur ~. Gnt for the thic ness between the 

Stonebre.:lker and Americu li ~estones . In the Foraker area, 

l. hiQ thicknes is about 256 feet, which closely corre$ponds 

iith the thickness in Kanslls . Co dra23 inte1 preted. Adams' 

beseript.ion as meaning the interval lying etween the AmeM.ctts 

I_ nd Brow.r!Ville lirneaton a, thus r·estricting the d.Irdre s al . 

220. I . Adame, a. H, Girty, and David \l.1hito, "stratig
raphy and Paleont logy o the U per C rboni!erous i.ocke, cf 
th Yuansaa Se tion," .U,, S;, GoqJ,qgical Surv;ey , Buj.l,et;i,i:1 211, 
903, p. 53 . 

2.3con1 a, "Th- St,ratigr, p' y of t e ennsylvania.u 
"y tem -in llebra.ska: ," C:t.!u Sll•, P• 72 ,, 
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fto t is _nterva.l . Uonar· 21~ ·n _935 nd r.roore25 in I93G 

raised it o :r-ou status . Pl.""e i.ui.ably thi waa done on the 
1 

'b s of lithology, diff erenti ting "1o fcampian beds that 

ares il r to Virgilian beds but differ from b ds of tho 

.ove lying Council Gro G:roup. 

Condra and Moor h v gi?J" n ninnea to nine uni ts th.at 

ma1re u th Admire g oup. O the0 e, only the thre mer~be 

o~ th la lin hale and th F'i ve Point limestone can · e 

identified in the Foraker rea . The Houchen Creak limestonei, 

1member f 'the Hamlin hale, is the only unit fotmd south of 

long the road cut in the south• 

west part £ a --e . 16, 1'" 29 rl • .t R. 7 E. , lees than one ile 

s ut of the an ~s line, 11 £our unit are present, but 

poorly oxpo ed. The dn re group averages 50 feet in the 

jFor. ker ar a, of ·which ,ell ver half is occupie by the 

1upp r :four. un ts . 'rhe inte!'\ral bel w the Fiv, Point 1 · , e• 

stone ip indi'V'isible in the Foraker rea and ill be referred 

the lo er shale di vision of the Admir ,_ rou;p. It is I· 

pproxim·t 1 20 feet thick. 

2~ 
,. en Condra t;, i~aised the Admire to gro p status, h 

24-condr·, trGeolo ical Cross S':ction, Forest City~ 
sou·, to DuBois, Nebra~ka#" o t . , P• 8. 

25r.to re, tratigra hie Cl ssification of the Penn-
sylva ii. n Rocks of ~ nans," o ei • • P• 21-i,6 .... 21+8 • 

26condr, "Geologieal Cross Section, :':orost City, 
;~ sou.ri to DuBois, o' a ka, n on, ,.S;t.t , II ~ • e. 
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also divide the Ha sh-le into three members In des ... 

c ding order, they 

!limestone, nd Stine 

re:: Oaks sh ,le rriembe:t, Houchen Creek 

ah le.- rrhe lamlin shale is the uppe~ 
I 
I o.;t fo tion of the group underlying the Amet-icus lime-

lstcn • The O ks sh ... le member is 2. 7 feet thick is gr-y 

eathering to drab yellow color. Black, :carbonaceous 

sh- le $treaka are present ne- r the top. Fossils are either 

or b,;;tent . 

; e Houchen Creek limestone c n be divided into an 

upper and low· r part (see tr:easured ection , Appendix). 

upper part is ~erie of thin li,estones, li 1estone 

pod- ea, and hales , The limestones · verage 0. 5 foot thick 

d the shales 0.7 foot thick , dirty, soft, porous, yello r 

ime tone, 2.1 eet thi k, m~kes up the lower part. 

The limestones of the up er part are gray,. cl.;an, 

nd '"'ine r ined, almost lithog phic . The upper nd lo er 

fa s of this division · re .fossiliferous and the shriles re 

Ja :c~en . The lowest layer is 0.9 root thick and c f'>ries .... 

fe brae iop d~ an ·iny heli oid g strapoda. ~hese are 

vidEmt only on the we thered urface. T~1e topmost bed is 

0. 6 foot· thick nd is spa~sely popul ted with tiny i rticu

te b ~cnio:pod. 

(rhe yellow, dirty, porous limestone of the !owe. 

J.rt is barre or fo·sils . It is the only complete bed of 

the 1 di ire group that can be identified south of sec. 13, 'I' . 

2 j ., R. 7 ,. It an the uppe,, ·th e fe.et 0£ the Stine 
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I sh le member are excelle41tly expo:.,ed alon the ro d-cut in 

I see. 1.3, T. 28 {. , R. '7 E. This three feet of r!c c~ 1-

caraou shale is the only exposed portion of the 20 foot 

i nt rv~l th-t makes up th~ Stine shale . Elseihere this 

ah· le is :not in··· more th&.n grass- covered slope lyin~ near 

the top of the eastward facing scarpme:nt ri ... uuod by tl e 

, Fora er limestone . In the southern ,portion of the rec:i 
11 

whe:re the und rlying Five Point l mest.one is not fourld, the 

Sti1e hale can not be diffarentiat.ei from the lo er shale 

division of the Admire oup. It is in th·e p. rt of the 

area that the entire &cu.1.. group c n be justifiably de -

cribed a cont ined in gr·~s~covere6 slope overlying the 

Bx·ownville limestone and ur derlying the Ji.mericus li. estona . 

1:'he Five Point l imestone is 2 f ect thick, gr y to 

1 reddish- brown, massivo, d nse, fcrruginouo and fossili-eroui . 

The upper o. 5 £oot is . co.quinitc ,~ade up alt.ost znti:rel 

of sn 11 gastropods, loosely cct1 ented by coarsely crystalline 

calcite. trhe Fi VE3 Point limestone is in ..... you.nge.:- strati

gx•a hi al position but at n few places slumps to about the 

:positio11 of the 31,own-villo limestone .. Because or t:·lis, and 

the close resemblance in color nd lithology to the Bro 1-

ville,. ttentioJ. should be placed on the mo.in identifying 

f' atures that characterize each ed.. The Five Poin·t is 

dietin(Ouished by a. coquinite at the top, wheJ:·eas the Brown

ville is ch racterized by a.n abund · nee of large . fum ... linids . 

J.t suli. ids a.c-e loo f'ound in the 'iv Point lit estone , iut 



-
·they aro small and r' re . rrhe Five Point limo ton i rarely 

found sout'1 of 'f . 29 N., H. 7 • in t .. 1e or ker re 
11 

' ut, is 

... ound 

· rea . 

1i th little d_-i ffi,..ultv 1· n the 11ortn· ...... ~ p .....+-
.... .... ~ J .. ..e,.,. .1 a. u o the 

mb .l . lo er sh, le i .. ,ision o... t: o dmire g.roup is r. ade 

up predoninately of gr y nd yello <:!hale with 3. soft po.ous, 

silty , yell 1 lim~stone ~1e r th• llliddlc and 2. 5 feet of 

thin caloareouo sandstone interbedded with silty caloa~eous 

Sb.ale near the bottom. rrhis shale division ha a con ·istent 

thicknes of about 16 leet . !t overlies the B 'o nville lime.:. 

stone nd un erli s- the F ve Point li estone. xpo.sures are 

li111ited to t,he road-cut in .;Jee. 16, T. 29 N, 11 n. 7 E. 1rhese 

a.re s - otty · nd p rtially covered by soil. South oi' ·this 

jloe tion, th:i.s interval i s not e:xposed ag in in 'the Foraker 

rea . 

Council Grove Group 

The three lo1eat formations of this group ar~ thick 

and masai·vely bedded while those lying above a.re thin but 

persistent ,. Generally beds or this group are v1ell represented 

and c n be tr.aced across the entire area, .aving an outcrop 

belt th~t covers w 11 over 75 percent of the Foraker rea. . 

Prior to lo ering the Pe tnsyl v·- nian-Perraian boundary 

from th base of the Cottonood limestone to the top of the 

Bro ville limestone, the Council Grove ~roup included beds 

fron the a.se oft· e w~eford li estone t.o the top o the 
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f Eskrid , Shi: le . n e this group to 

1i clud beds down to the Amari cue li, e tone . 

f he Council Grov group has n aver ge hiekness o ~ 

34-lr f e · i the oraker rea . 

Fgra <:e~r fp~tipµ: 'l1he F raker l est ne 

as ... med y Ho ld2 for the villa.go of Fora e i t.e south• 

a t corner f th• re •. lthouuh poorly exposed in the 

vici i y of For ke,, it i e,.ce lently exposed in the roi:d

cut i S 'l/4 of oec . _6,, 'r. 29 • , .. . 7 :.::. This outcrop ii;) 

design ted the st nda..rd type section for the For• er 

o ation. ln e•ld• des ri tio1 oft or· Jr · :r limestone t 

he efe red to it 

undoubt 1 in~lud 

~in 74- feet thie.. . ·-his thickness 

. 11 of the ir t rval t.. t is no i recog• 

nized a t 1 d lir &r p nd Bro mvi le liinest nc . 

In 1935, Con r~ 29 ccrrier the .orake1 name into 

11. ·h.. t 1-:issouri 0.1d southe st .e ra 1 cal'led it 

li eot ne .formation. le defined it as underlying tho John

son sale nd verlyin~ he Hamlin shal and divided it into 

in e ce11d1n order: Log Creek li ,.ectone, ·H· hes Cr k 

s 1 1·~, nd .1 ericus limestone . tJith tho e ception of 

27 :Oore, n Re l~. ss:i.fication o" the Pennsyl anian 
Syste.,1 111 the .forthern ?. Contino t Region, n it , P• 95 . 

2 ie ld~ •Te Oil Gs Geolo~ of the For· ke 
Qu~dr ngle, Osage County, Ollahom~," ~ :.:-.:.;;:::~ 25 . 
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'cha.n · g Hu hes Creek sh le ern'ber to Hugh s Creek limestone 1 

mber, all na1nes and member designated by Co dra .-.rill be 

ii>"ed in this thesi (see ire ured Sec ion X, Ap endi:.:.:) . 

Because of its topographic 1 e:x:pre aion (see Fi
0

• 

1

12), chert content, nd bunda ce of' fusulinids, it is the 

10S eas ly recognized bed i the rea . An 11 foot, m ssivet 

cherty limeston bed 0£ the Hu~hes Creel mem er forms t e 

ledge o:f thee st1 rd facing escarpcent that transverses the 

~ortheaster.r1 nd eastern w~rgine f the Foraker area . 

I The type loc lity for tr e mericus limestone is s utl -

iest of m rieu Lyon County, Kansas . In the Fora er a e 

occurs s two linlestone b da sepanated by 6. 5 feet of 

_r y, fossili£erous ah le th t . eat.hers to~ yellow dra 

olor. Nume .ous cylindrical o,jects, pro ably nimal ur-

ows, re found stre m along the rtly covered su.-aoe of 

this shale. Underlying t 1, shale is the lowest and ·Joot 

iatinotive u.nit of the merieus limestone ( ee Fig. lJ) . 

gr- y, rnassive, f'usulinid- be rin(;.l limeytone bed ae~r ... 

~ted near th iliddl b ~ , very thin but con istent s 1 le. 

1is thin shale break eeparat s th bed into tto distinct 

layers that differ from e ch other in color () nd texture. 

' fthe 1.1p,. er l lrer i .s 1 . 4 feet thick~ dense, fine grained., nd 

blue- gray fresh surface that weathe ... ~s 0 ray. The con

t ra ting hite color of the fusulinids a ain t the ense, 

lue-gray g oundmass rr,.'lkec:i it e sy to i e~ tify . Tho lo ter 

· yer i 2 . 6 feet thic.", c-0 r ,-gr ined1 light gray · nd 



r. oasilifer.ous Fusulinids a:."e .abundant but are not prolific 

as in the upper laye1. C inoid sterns a:nd plates and frag

uents o.f b~ chiopod.5 a nd other· fossils a1~e present ut fow 

in n uber. At the type sect5.o . ..t_, in sec. 16, rr ,. 29 r., R. 7 

E,... a thin, somewhat shaly "&one cont ining n ~ bundance of 

tuaulinids occurs near the middle of this lower bed . Sou.th 

if:rom this pointi) along the :road-cut in sec ?Q m 28 l, " !I R I:., , .. 

7 r .i!l ♦ JI. where this bed is .. gain e>::posed, a thin~ poorly de-

rveloped shale is foun • Apparently thi ¼one and the sh'l'. ly 

usu.lin:l.d zon- found at the type se tion are correlatives. 

I · A dark gr-ay, shaly, arenaceour-, fosrdlifcrous lin.e-

. stone i;.; the uppermost unit of the: Ame.r·icus limestone member di 

tossils are fr gmentary an ieathe in relief to the b d • 

I 

.:.he n.a.:xir um exposed thickness is l.lr, feet j.ti the For ker are, • 

Pisa pea.ranee of this bed southvt'.lrd i1 pro· ably due to a-

ateral radation into shale , 

Tho lo er masaiv.., bed I: the mericus limestone crop$ 

iout extensively long the strike below the overlying Hughes 

Creek men ,er. At most pl.'.l¢es it bre:iks into large slabs 

hat · re either rectangult3.r or rho,.1 ohedral in shape., 

The Hu -hes Creek limestone mem el" is 23.3 .feet thick• 

equal to the comb ne thicknesses of the othe-r- two memb rs. 

Over half of it.., thickness is n::a e up oi' resi,;)t nt, chert,y 

limestoie. As would be expected 11 the Hughes c_eek pl ys the 

most in.po · ant part in the topogr· phieal expression of the 

:o:r.ak r .form. tion. C ert is found thro ghout the fo .ation 
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Figure 12·• Outcrop of Brownville li estone 

at road .. eu.t in sec . 16, rr. 29 N. , • 7 E-. The Jt'or .... 
aker limestone fo:rms the ·overlyi11g bench. 

Fit~ur· 1.3• E1 .. po ure of ~ mer1.cus limestone, 
Oa' hale mer11ber and upper beds of Houchen Creek 
limestone embe at road .... e't1t in sec. 16, '11

• 29 1 
•, 

R. 7 E. 



·ut not in S'JC~ qu· nti ty · s 1 ~ p-r-~ ~nt 1 th· ~- Qa~ _n is mem er. 

The -O er unit of this !iem .-r is covered by soil nd 

grass. It is 5. 5 f -et t:1ic-::: and is pres~i.bly g-:ay shs.le . 

Overlying this covered intervsl is 12. u feet of zr.assi '"e. 

eherty, co· rse-grained, fusulinid- e ... ring limestone ( see I"igt 

14}. A thin sh, e brak oceurs 1. 5 feet above the ase and 

is t 1a only shale :n this bed . The lo er 1. 5 feet is scft, 

fustJini --bearing snd we- hers under- the ove:rlying ed nd 

is rarely seen. 'i'he overlyin , 11 feet s light luish-grny, 

spotted •hite by the rofusion of fusu inids, :J.nd forrJs the 

ledge th2t riTI the east nrd•fa.cing escarpment. .lear Lhe 

11:>s.se it is dark g:r-ay , fe r·uginous 3.rid porous. The ccncr •

~ions ..,nd lenticu ar beds -of chert that cl1 araeterize thi.s 
I 
I ed are irrt::!€,'1.llar .::;.nd disco tir.uoU$ . _ hese chert eds lie 

p;,.rrallel to the bed ing pl-- ne :.1.nd are lue- ·i"RY, spotted 

ihite by fusul;.nids . These li.;.nd the thin shale break near 

the b!rise are tho only br()a s in an othel--wise continuous JJ.me• 

stone bed. . 

'l'he up,. ormost wit of the _:u ~ es Creel: i~ 2 :'oot, 

gray, 1r- ssive, forr o;inous, fusulinid-be- ring li 1estone bed. 

It is separ ted fro the underlying massive, cherty bed by · 

0. 5 root, shale 'b:r-eak. 

rhe Long Creek limestone meu ber ia the youngest merr.• 

ber 0£ the Foraker form.:ltioi . Its aggregate thicknes¥ i 12 

feet nnd is composed of soft, ;..ronaceous,· fossilife oue lime 

&toe d lternating wi h thi:ir fossilif~r u 1 • 
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Figure 14. Road~aut through 
cherty bed at Hughes Creek limestone 
member in see. 16, T. 29 N., R,., 1 :re. 
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the exception of exposures at the type section, this bed is 

rarely exposed (see Fig. 15}. 

Measurements were taken from exposures in the road

cut that cuts through the type section of the Foraker forma

tion. Elsewhere in the area this member is rarely exposed, 

grading upward into the overlying Johnson shale, and with 

it forming a grass-covered slope. The beds are coarse

grained, somewhat porous, ferruginous, gray to buff on 

fresh surface weathering predominately to a light buff color. 

Large fusulinids are extremely prolific in these beds and 

occasionally are found concentrated in pockets. 

Near Foraker in the southeast part of the area, the 

Foraker formation is nowhere prominently exposed nor topo

graphically expressed as it is in the northern part. North

east of Foraker, a small anticlinal structure was mapped by 

Heald30 in 1916. It is probably the slight reversal of dip 

on the east flank and the general flattening of the beds 

over this small structure that has reduced the once prominent 

ridge to a low, rounded·, grass-covered slope. South of the 

Foraker area, the Foraker formation once again resumes its 

position as a prominent ridge maker. 

Jphnson Shale: Beds that are now defined as Johnson 

shale, formerly were identified as the lower part of the 

.30Heald, "The Oil and Gas Geology of the Foraker 
Quadrangle, Osage County, Oklahoma," op. cit., P• 39. 
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Elrndale sbale . In 1935, Condra31 discarded the name -E~'11dale 

1 
n a;p:r,liad t,he :present, n;u11e to these beds lying between the 

!Foraker .and Red lSo.gle liineatonas • 

Outc.rops of the Johns 111 s:tmle are aimil r to all 

othe ... shnle intervalp present ir1 the Fot>aker area . Similar, 

'in that it is pred.omina tely covered th:t~ughout the iu:•ea • !n 
I 

;1~ns~ a, just north of sac. 13,. T. 29 w • ., R. 6 E. of Oltlahoma~ 

lthe Johuso11 s 1ale is par'tially "'xposed (see Measured Seetion 

1..Xl'., Appendix) long the bank of the sn1tall tream that he ds 
I 

in Okla.ho:mq . It is predo1"inately gr• y aha.le weather-1:ng to a 

i,Y'allow d:r.: b color. A thin consistent bed of maroon sh...-'lle 

is found a.pproid.:rns.tely 10 .te~t below tb:e overlying Red &lg.le 1 

imtstone along outcrops i.:~ the northern edge or the area . 

soft., yellowish- tan, mrly limestone that b~comes pitted 

nd po ous after weatherint;. is found a few .feet bclcn the➔ 

aroon shale. Below this limestone bed. , 0, 5 feet of gr.y 

nd g:reenish- gl:"ay shale intervening, is another lirr1eerto11e 

1 ed. It ta a gray, so.ft nd fine• grai ed. 1 ·mestone contain

.ing- f\:i.,sul!nids, br~chiopod.s , erinoi pl tes nd ·fragments of 

thesa nnd other fossils . The lower pa.rt ot the Jo n-,on 

ha10 is an interbedded series or shales and t -hin pl. ty 

limestone . 

P: long the northern edge of T. 29 rJ. ,, R. 7 E. , the 

31condra, n~ logic Cro s Section , Fore--t City, 
tiieaouri, to DuBois, N·bt•aska n c · t ., p. c. •• 
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1 
aince been destroye,\, !. 193?t Conr;;.;~1 3J en,en::'."➔d ·,he n£1 :e 

l :lnto :m:n-tJ:1west '':ies.ouri •:-nd fH-' .itb&$1S{; Neb:r~ska . rez-·e he 
i . 

de "'ined it ~s 1x1·1:1erl·y:L.1t; tne i1oaa eh·1lo Oi1:l overl}rlt~; the 

I (f<>ru1aon s'1:le ,'lntJ divided it into thr. e mer:~b-erJ. 1.'heoe ur-c~ 

j in des~Jetl""~· ig Ol"dOrt Ho11e li nestone, ~1ennett sh~le, ·1.nd 

..,., .J.. t:';,,,. ,S.' \i.r ~ J..,.Mt.....,lii.,'~ YYt-.l ..- ♦. 

I 
,,"l ""n""o"•? 1~ .,.,,o,e'.l+n .... ~ 

All but the Glim oek litt!eetone cember have been 

• f-4 . t 1:' t ( t • A 6 +, • "I:' 'i"T I irlent.1 .:..ed. in tz1e cor.a.K~ .. r area see .-1easure"' i?e¢vJ.on .,.J1 ...... 

11. :i· ) "l't · ,. lL!>. t"n'· the Clet;t'i"lck !•~ 1/)"'"t:)aont ... 
1 n.ppen.,.:ut , ~1. i,s z;--oss::i. .,.. . 4t ·1.. ·" .~. ~ ~ ,.,. .,.. .1 ... ~ ,, 

I 
1 but. ou .. tcr.o•ps .... re su<:.h in t:hia az"~'l ,hHt tha ~s. l p~.rt of 

32!·onlr..t. 01l'he Oil ~nd C::is ~;e.oloer o,..' t"w Poq .. ~•::er 
Qu.:1d ~~~ ngi.e 1 01m ;.e Cottnt y, Oklnhonn "tt }U~~ .. 9i-t ·; •" P• ?..4, -. 

·ror;s Seo .:to ·, .• 1 o~"est 
,P,J?,t..,,.g~« ' P• ,_ ~ 



Figure 1;. 
limestone member at 
W., R. 7 E. . 

&tposure ot Long Creek 
road-eut in see. 16, T. 29 

Figut'e 16. Exposure of Red Eagle lime~, 
stone as seex1 in Kansas one mile nort,h of seeo 
lJ, T• 29 N.~ R+ 6 E♦, , Oklahoma. 
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r rre • For conveni~I1C€ in i.1h .. ppiilg n' de.serif., ... ion the 

Bennett limestone, s used i .. thi.,. thesis I is :.. est,ricted to 

Jbe s that fo uA the main outcrop ledge of the Red F gle lime

lstone * Beds ly lag • bove this re m re closely rel.at'"' to 

each other, fo:r-mtng a moro practical grouping t .. an if aA 

'attempt was ruade to pie ,;: the boundary- someif1here iri. these 

poorly expos_ed, locally • bsent beds . Due to this, t~e re• 

pcrted me~su:rement for the bennett i s in all prob11.bil i ty lase 

than actual thickness. This, i ::1 t ur1, has resulted in a. 

,slightly gr~:.:i t er thi ckness for the · o e . 

In the type area , the · ennett ia predomi. .. t,ely shale. 

Ho rJ"ever, in soutl1ern Kansas H1.1 ~ cwrthern Okl~ho:ma the Bennett 

1changes fa.c:tss to an 

lis referred to · s 

b·er { see Fig. 16) . 

lrr.ost cons.plete limestone section, which 

limestone 1 ember instead o.t' ~ shale 1 em--

The Bennett limestone forms the n:ain ledge of the Re 

IEag e outcrops (see ig. 17 ). The upper 6 . 5 f'eet 1.., somewha 

:thin bedded v.Tith beds averaging 1 to 2 feet in thickness . 

""t1resh surf1ee is light gr, y , s l ightly spotted tan by lim.onite 

. n"l h~"' a distinctive , finely crystalli ne a pea.ranee, c n .... 

t ining numerous em.'111 voids that are pt\n.,is.lly filled by 

limoni·· e . Upon we:ithering, the sur.r- ce bacon.es crumbly an..: 

rouGh turnin'-" to 'J. dull po1i1dery gr: y colo.r.·. It coutains 

:fei'i b:e ,ohiopods., crinoid ster s aJ. u. fra.gl!tent 
~ 

other fossils . r. :ts this uppor part o_ tho Bennett that 

l ... ys th·~ import nt role :.i.n forming ::.ho char cterist.ic ~ e . ge 
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f the . · ed · Eh. :>le form;. tim • 

Underlying the upper part of the Bennett io 1 . 5 feet 

I f tl in bedded lir estone t.h • t i co rser gr i ed than eithet> 

1 
f t .. 1e upper or lower beds. T is bed is lightc_,. gr y in 

pol ·-h n the underlying bed, , nd has characteri~tic tan 

ea heed ~~fa e. Being soft r th-r either the upper or 

be . s, it te thers back in the rook ledge, se rati..ng 

the B n ett into thi··ee units . lon the northern bound ry 

of ·tl e re. # these three beds are e ily reoo,g ie le. 

South ard along the st ike, only the upper bed i prori.inently 

'lxposed. 

The loW'er. division of' t e Bennett is feet thick. 

o..,sils are mainly rragrnonta.ry nd r re . This bed ..1.s simila 

t,o the u pe be-t. 

'1' e top .e ber of tlH~ Red Eagle is the Ho te _i ostone. 

The upper bound ry for the Red Eagle c n be dr conclusively 

by re e ing to t,he distincti, e arenaceous t n colored lin:.e

tone b d found t the top of t .1 :.. ~ .o · e limestone . This bed 

ou1 d eo .. ple ly expose in the Foral-er ren, but 

numerou smooth! sl by, ro · deo.~ t -~ colored fr g,11ents a.re 

eo11 .10 ly found a.t the top of' the co ered slope of the / owe 

li estone. 

Outcrops , f the ed Eagle , r pro .L1ent in the north-

, n pa:rt; f the a e here it; is exposeo. ne r the top of the 

nur,ero s gulches foun lon~ the st te line ·1n -• 29 -. , R. 

7 E • . o~r t_e middle o this to sh·p the distribution 



56 

-. . - -..:~
~~:~-~~~ 

...... __ ~-L .L '....:: 

. . Figure 17, Typical outcrop of Bennett 
limestone member_. JE/4 see. 13, T. 29 N • ., R. 6 E., 

Fi0 ure J.~. 
estone and Roea 
6 E. 

Exposures ot: Sal.lyards 
shale, r E/4 o-ec. 14, T. 29 N.,, 
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ecom s rr tic, disappe ring completely in sec 34, 1 • 29 
• . • , . R. ? E It rea peat's in sec 3, T 2., E., R. 7 E.,, an...,_ 

~s c ntinuous t roughout the s uthern p rt of the a.ea. 

1'J.1here .:.t is partially exposed along road-cuts and in lor<1
1 

r unded beno ea . 

h~le is over -in by t1e 

r nola f :n , tion nd un erla.in by the Red Eagle for 1a.tion. 

clas ified previou ly s the uppe di vision of th·, 

disc~ rde Elwlo.le ha.le. It ic, excellently exposed in 

tW/J.!, of aec . 14, •r . 29 N., R. 6 E , .just so t of the 

,state line {see F • 1.,,) . 11'1 is i. t e only e .l]JOS ire f this 

h ·. ound in th design ted ar •. The oc consists o 

;:t,.l ._ 5 .feet of non-f'ossili£erou.., uiaroon .h-le over in by 6 

I 
eet of yel w ~ b shllle . 

Condra nd Busby34 n- e t 1"' 

· ,. ti _ or ·r 1101 • Elk Coun~y I Kans s, and de

lying below the Eskridge sale nd hove the 

~oca s ule. It was divided into. in rlesc nding or er; .ev 

~ aston, Salem Poi~t sh le, ur lime tone, Legion sh le, 

n -lly- rds limest e. 1"hi<:< ia no i the accepted si:::qu.enc 

t.1e Greno a o tion • 

Shale inte ~ls b low the ro ·ncnt Nev!', _11 o(';!tone 

.. r . oorly e .. posod thro hout the ea. Th int erva kno in 

Jt..,G. E. Condr , d C. E. Bu y,. "Th Gr n la .1.1 0,. ... 

t:r.on, • kt'. • ,9£.0logi,c.!!,;l friyryey:., Pap r 1, 1933, PP• 9•1 • 
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rs he S lem Point sh le is not e.xposed., while th~ Legion 

h.1 is only rti lly .~pose . The S lly ris nd Burr 

itreatone.~ a-. e oxp sed in t~1e northern nd southern parts 

bf the ~re • Eloewher-... t1ey are occ .sionally fo ~din 

!1rainage ditches an ... s fragments along g ss-covered slopes. 

'i'he S.!tl y:. rds limestone {see Fig. 1 ) is ap· . xi_ tely 

3 feet thick, of' r1hich the lovler foot is compo ed of gray 

niassive limestone th~t \ eethe:rs buff in color ( ee ,,'.fe:!;Jsur d 

ection IIIV, Append.:x) • T!1is lo er zone cont. ins nur;'lerous 

small fo.ssil f agment , ueulini" s an.1 tiny helicoi gast.ro• 

ds. Lying bove .t;his i ~ a fine-gr""in ct., sandy lirneat ne 

,hich gt des upward into calc reou~ siltstone . .- !t 1s un• 

ov6nly hedd d, .. ont., ins no fo$ 0 ils 1 and weatho ... s gray :dth 

thin, inconsiste1t streako of tan , 

I 
Overlying the S-llyar ~ limeston~~ is a series of 

thin$ ,les and clean, fine- grained, gr y li estone • 
• 

,1estone beds are barren of fossils and wee.ther wr..ite ldth 

rello · ish-tan st ins. Upon ieatherinf.~, t... ehales arc 

yelloWJ. h- ii, Y• Th~se limestones nd yellow shalee r.1ako ttp 

he tei:i.io s le member. 

T:e Burr 1imestone is 9 feet thick in the Forker 

(se.c lensurea Section XXIII, J~ppendix) . The lornr part 

onsioto cf gray, .assive, co·~se-gr inod , fossilife ous 

lir;1estone that we~thers , lrnost •hite (see Fig. 19) . Fos ils 

re ~1ostl . -61:nentary • nd f!"J.c oscopic in size . The upper -

part , co pose 0£ tl in li · .;.Stones int~erb de d h sh- o., is 
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f rarely expo ed. 'I'he top1, ost L yer is coquinite of :ri~ g-

rnent ry foss1la dt. 1 expo cd thickness of o.6 foot . 

Te overlying S·len Point ~h1le ~ember is never ex~ 

pos ·. d, but the entire thickness 1.. t.:.ilieved to be ade up 

shal • 

The iev li e tone is the IJ oat prou 1 ent mamb r of 

the Grenola £0 mation. Differing fro.1 the underlying thic~ 

li estones found ·n the Council Grove group, the eva l s 

been sub·ec ed to erosion, leaving on_y ,..ew nts or the 

ba cl 1 1ember ex osod in th no . ~hern p rt . In the sout 1ern 

pnrt it io ex ell ntly evelopcd 1 d xposed . n the north-

eri prt, it occurs outliers ~ith only the as 1 r .ember. 

•sent . ~1e"' r G,4. inola, the dev crop out a .... ong the 1est 

an of S.al.t C eek. South,1a1 d. the rev outcrop nd S-:- lt 

Cr run parall 1 to e ch o er with the Iieva. progresai ve .... y 

in r -aeing in th. eknes until it reacho.J the test cont; al 

p r·t 0£ sec . 26, T. 2 N. • .• 6 E. 'i'hi incre s 1n thick

n s.., i du ·m rely to the p1 .. esenee of the upper em er.a in 

tl • (:!out ern o eve , on the east side of S It Cree,c, 

the upper beds of th reva are b ent, nd~ s in the north-

part. o~ th re, only se: tter d fragments of the Sal 

i'll. re left to d line te 
• 

s ies of ou liers . 

ontinuous outcrops o 1.1.: r v. in t 1 northern ... 1""t 

of the rca, ., ,.epren nted on t o p co piled y ec :witL, 35 

of Os .e Cou~ ty, Okl hor:!:l , " 
40~l P1 te o. 1* 19200 
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Figure 19. Outorop of Burr lime,stone 
fo'¥1d just south of Kansas•Oklahoma line in 
NE/4 see. 14, T. 29 N., R. 6 E. 

Figure 20. Complete exposure of the 
soft, soluble upper bed of the Neva lirnestone 
member. Taken along the west bank of Salt Creek 
in aec. 2!, ~ 'r. 28l N. , R. 6 E11 Note thin cherty 
bed at the bottom of this bed. 
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.ioi"e ceurately f'ollo, the outcrop of the :Burr il'iteatone .. 

Thi1' Jrobably resulted trorH niisi11te:r.pretit1g the bG.sal Neva 

as Ul)per Neva and the m1det-ly1nt~ Bu1"r l:trneeton~ member as 

, basal Heva . 

The ~ximum t;hicAness of the Neva i$ 26 feet (see 

Measured Sectiot, XXIV', App~ndix) . The upper ed (see Fig. 

20} is g;!'ay, sptlrsely roesiliferoue and soluble . It is 

t•~u: .. ely etE~n in its 0r1tirety., tfuere found_. it is easily :ra

coguized by its che.x•1u:teriatie j i;ged and po oua surf ee 

. (see Fig. 21) .. Underlying this bed is 2. 5 .feet of chert 

inte1· edd.ed v-tl th dolom:t tie limestone . Th~ chert is tan and 

is .a w.1u.atle aid in rnappin[&; einc•e the soft upper bed ia 
.• 

l f~ 

absent t.h~ughout nrucb of the area . Below the chert bed and 
) 

bov-e 'the' lower bod ia- a series of g:t>ay to blue fossiliferous 

li Jesto.ne"S interbedded with i"osnili.ferous shales . foar the 

middle 0£ the Nev is a $hale ~one co~t ining the £uoulinid 

, b!~s.bs/';JF.~ 11 i:t1h.e biitt&\l berl of th$ !ifeva is lu 5 f et.~ 

thickl' gr. y·, and s011ewha:t dolomitic , A.fter \'teathe· ing, it 

rous, but nc,er .ea-ches the degree of 

I irregularity t tis shown by tho upper bed~ Irregular 

a111ped masses of limi:nita al"'e dispe:rs d througho 1.t tho uppe:rK 

par1t of this bed. 

~"J};;§ ,.· The na e Es ridge s u. ge-.,ted by-

p. osser'6 an Uf ed by Beede37 to include beds underlyin'! the 

J6c. s. Proue~, Unpubli 1ed 4nnuscript . 

37 J • .:l, eede., 'Co ... 1 !!easur·es Fo.l.h,al Stticb, a 1 II, n 
'·"n·i:v~,1J1. .. fQ~.)l,P.i~l'.1.£ i l.~Mll• 9 Vol , I, N'o . 7 j Sept., 902 .,. P• 1$1,. 



Figtu. .. e 2L., Exposure of top bed of Neva 
limestone sho ting -j·agged and porotts nature of 
weathered surface, sec .. 2a, T._ 28 N., R •. 6 E. 
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Cott,on iood lirneetone an-.. overlying the reira limestone. Nu e4 

fl om e:x:posui-· · near Eskridge, ,..abaunaee County• ;.u1sas, the 

Esk idge slal i1as .f'o ..... erly c nsidered ·the u.pperniost; unit 

The Eskridge is app:,...oxi.mately 67 feet thic ud 0011-

sists of tou6", i~elatively thic-~, alternating bedo of rnaro n 

iand ye lo ish•gray shales (see ,Ioosured Section XXV, Ap en

d.ix}. The upper gray sh le is calcareous. contains thin, 

i:rre!!';ula:r- limestone beds, is fossiliferous n is cl racter.

f ~ed by .ilU.merot.1s cylindrical rods f'ound ne :r the top. These 

x· d-li ~· objects are h . lpful in iden..,ifying t!1e over_ying 

iCottonwoo li eston$• A oalcirudite, consisting of rounded 

Cli :iest.on<c: pebble cemented by a coarS$- ·"'rained i trix nd 

re ·rrying f'ragn1ents or MY:,;a.lJJl':l;tt br chiopods, gastropods, 

eriu.oide, nd J.)robably nurne ou- other · dentifi2tble fossils, 

· s "'ppl--oxi~sitely 20 feet below t 1e overlyi ig Cottonwood lir.1e 

\Storie . A fe, feet belo- this o lcirudite is · cross-bed ed 

aleareo s andston • Pro0 res,.._,ing southward from '.1. . 29 N. , 

• 6 E. , th outcrop of the Es .ridge occurs s bro , fl .t 

r rolling plains sur om1ding outli rs of Cotton ood line• 

at no, Occasionally ·the upper gr y, calcareous ehale s ex

posed below the "'ottonwo d 1:i estone . In th· S 1/11, o ec .. 

28 I. -• 5 E. , 'the prev:i.ously 1~ entione ' thin :Cl"O$s

dded s ndstone las increased in thi .noss to ~t lo~s+ 10 

eet {.;,, e F · p• • 22 ) • It is extremely cross-bedde nd . on-

-ef cLe 



rEsk.r·idg- foun.. in tho southern 1~rt o'! t~ e area. 

I 

'l' e beds lyin;;r be ow +h•~ U1"1 c.·r_ ?r y l 
.... ..., "" It' "' t; 1:1. , C"'l careou .;.hale 

are seldom exposed. .\ te thi ., pl~ty s:.1n.-?s4'-~nes · rt) found 

near. th niddle of the s otion; otherwise it is made up of 

two maroon .shale beds s~ r ted by 1 yellowi h-gray shale, 

fi.iahtie. Li .e§jigr &a• T 1e De· ttie limasto.i. o was mod 

fl"Om -t· e town -of Beattie, ;,r r · all County, Kansg.s . It in .... 

elude(' ti.vo li, estones :lnd one shale r~101, her. In descending 

crder, t~hoy are: :o ~ill lir.~estono, Florena s le, and 

1 Cottorr-,o◊<.l limestone. 
I 

The otton~ood lit,cston- is the 1 ost familiar member 

of the De.;..tti 

thin bu~ re. r'··ably pereiste11t ed ra.s tr- ced fro1r Heb~_.sk11 

cross Kan.;,aS into Okla.ho ua . It was chosen b Prosser38 in 

a the b • eal tneniber of tho Per'T.li.;;.n syste • 11hin v-t.:i. 

~e e ally accepted until 1934 hen ..... oorc and rQioss39 founc 
I 
ovidena of t tt tig.rap .... ea l bra-, 1: above the Brownville 

ii1~.osto, o. 

"h{, Cottonwood has t inned from 

:i.. lO feet in Cowley County, Kansaslt to 

reported thickness 

ms ::-imum of 2. 5 r ee·b 

in no hern Or.J.ahome. (see Fig, 2.3). L t:1e area of investi .. 

-~ tion,, the outcrop p~ tt;ern of t~.. Cottonwood is si.IPilar to 

J c. s. Pros er, "The C assii"ication of tI · Upper 
aleozoic .ocks f Cent.:." 1 -~n .-.~,n ,9?,. clt , , p • 754 .. 76(: ._ 

r er:mian .... Pem syl var i n 
re • ' ~t.QP• .G, ,Ql,_ Soc. 
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\ 

Figure 2) . Railroad cut exposing the 
lower bed of the Cottoriwo.od limeetone and u per 
p rt. or Eskridge shale. Loo ted in SW/4 sec . 
21 , T. 29 ., • 6 E. 
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th~t o.t the N va limestone. In T. 29 N. , R. 5 and 6 E., 4nd 

south a ro along the teat side o:t Beaver Creek 
I 

it crops out 

s a eoh:ttnuou.s bed.- However,. ea.at or Beaver Creek nd south 

lo:r T. 29 N., • 5 and 6 E. , it oocur as a series of oo.t• 

li4'rs. Although not foroirig a. broad dip elepG as does tha 

jForake ,, the Cottonwood limestone transverses the Foraker 

area in belt tha.t o<::caeionally :reaches a width of three 

mile$. l:iueb o.r tbia width is the result of the numerous 

outliers. 

A one toot rn.a sive limestone oo:z:itaining thin maroon 

nd greeni~h•gra.y shale b~eako is found :i.mmediately bove 

ltbe Eskridg~ shale, and perS"iet,a thr-ough-otrt tl1~ area . F:reah 
I 

su.rf'. ees are light grny, eathe:ring gray to tan. Sm.~11 

. usulinids an found t some outcrops . The upper. O$t unit 

,of' the Cotton\ ood, a 1. 5 footi t,\ ick gray limestone, is oc-
' 
1
o · aiona.lly t, und. in the n◊rtbern. p rt of the area . It 

wieathere light gl'ay to white. and :lnto smeoth :roand.ed bouldets 

that corrtain $mall QYlind.rical holes . F sulin1ds are found 

undantly ~ t so.11e looalities in t is bed. The thick eas 

s pprorlms:ted ee use 1 t w s never f ou.nd 

•oomp1etely exposed {a a Me sured. Section XXVI, Appendix) .. 

tifear tht state line, the Flo:eana shale and Morr1l 

limeotone a~e ©xpo~ed along the creek in north central rt 

£ ec , 13, T. Z9 N. , R. 5 E. The Flore11a le is de up 
4 

or 21 fe t of dar bro~mieh•maroon h·le and 6 foe of 

i1 tel'. b d_ ed thin c 1 are ite_a and h le. The c lcarenites 
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re eompc .ed of shale nd rounded. limestone pebbles wlth 

·v .. ry little o me:nting "' -teria.l. The in ervening shales are 

pr$dtt-tidnately. n1arioo:a ltith strea.ks ot e-ray and g.i--eeniah•s.::ray. 

This interval g~ dually becomes 1 o t: calcareous to ards the 

top;, grading into the overlying !0 rrill limestone.. Brmehic

pods, peleoypods, astropods, nd e:rinoid fra.gme1:1ts ~:xe 

found tn this ~one♦.. 

The -011e1,,,lyinf, Morrill limestone is grti.y with blotche 

ot max•oon stai s . Smooth, well-r.ounrled, tan to gray 1 c-

l· tone. pebbles re eoramonl:y found on the weath . red au:rhce. 
I . 

The ,;.\f!Or~"ill limestone an th up· er calcareeu$ zone or the 

;11oren.1 shale produoe a small, roundtild. beneh near tl1e Kan.sae 

~ine. Approxillllilt ly one mile south of t11e etat llne, the 

enoh iea~rs. From this point the Florens. co:nt inues 

croas the weste~n part- of the a ea as graas-eovered slope 

;l.ittored by fragments from th Mo rill limestone nd over

~Yi~-a.g liM&~Qn~s. 

lat.1t:YJ1J.. la§tli'.e~n .. J;l}~ -ff~a.t:t;&, and }1rn{q~ ~im@stgne1: 

I 

. he int rvai. QCcur,ied pr dond,11 t.ely by poorly OJtposed shales 

is par,ste{l by thin limestones,. ia top graphically expressed 

. s the e stward £. ei!l$ eetia.rp ent capped by the t'reford 

.,..imeston ( aee Fig. 24,) . Dede oceupyix:ig the ii,terval repr~ 

ant h upper divio.i s of the Council Grove group. They 

e., tn descending oider: Speiser shale, Funston limestone., 

lue f t)pida shale, Crouse lim ston-, B9.sly Creek Sha.le, Bader 

· i est-o 1e and t e vtearn shale (.q - 3 a.sured ectiona. II 
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, nd XXVIII A pendix) • Of the e , only ,t, Crouse lime to e 

is · .... 1 :-cpo e or- topogr. phie lly expres ed. 

T1 e g n ral northea t,- south eat t ·ke of the ed 

has ulted a.n li tation o£ the outcrop fort e b , 
in 0 ker • T1i ., COl4binod with p o xp s es • 
h,.':l.. U,· di££ culty 1.n obtai il,,. c mp .... ete nd e ur t 

d c iptions 

11.ts. 

tone ·u.n · ts se 

ha e 

d ofin tio 0 th act li, ·t f' r om 

h der li o t c sisti11 f t o i ,1e• 

r· te by a aha e 1berf n t e u:ndorlt:i.~t; {!) 
e .p cial y not.ed for t i con i:i,tion . I 

• • t e o t.io a of the t-~ dleburg lil e t e, 

Hoe bers of th de:r .form -

ti n l vc been appron, - ted as e.ceu~ tely · s poe.sibl - by re• 

fer i to tl e -corr l tive t , t .) apflic positions in 

Tl~ tearna ha_e is c ,.ere ut i 

:t ·t predomi .. tcly ot g~ y shal with thin 

liev d to con

. y li e tono be 

ho ov r ~ying .Ei li e ton me ber, port. ~ 

nd e sk to c n ist ft lim to un t 

inr. te · by ahtil , i..;i; .. pres nted -t th Foraker arc 

r yon ~al'."ti-11 exposed ·ray, r· e~g · ined :o ~iliferou 

d Tt e ,. l oo or k·le, i dlo h ;e of t e · d r or· ti a.a,, 

of gr y s 2a..... • The l dd lo• 

i,.e -ton .be, lik th Eiss, i reported i n - n Q 

of t o l · ,estone units d bys le, ut i 

y i in ~ 
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vo ds filled 'y coarsely-cry t~lline -zalcite and li .onite . 

T1. e Easly Creu1"' ahnlo. oiterlying the Bade f'or .at1on 

and underlying the Crouse limestone~ consists of gr"ly sh~le$ 

in t le lo rcr part a.nd m,:.u·oon shale in the \lJ>per psr • Thin 

leds ot saadatone are found in thio not- ~ossiliterous s~ale+ 

r••l C 1 · 40 
1...0 x·ouse 1.mest uc . ns named by re-. d fro ! ex 

po•!'ures on Crouse HillJl Fornke:t." 'U dran,; e . 'rl i s li e..,tone 

lies approximutoly 60 i · .. t b l w the ias of t .e 'lreford 

li u.eaeone nd forsns the only conspicuous er c "! ,01 the 

Wx clord limeatone and · bo re the octonwo d lin.est.one ( ~oe 

o~ s c . 2-')~ T. 29 _·.,,, R,.. 5 E., the ent ire thJ.C:'\noss o:f the 

Grou$e, as it o.ppe- rs in the Foraker ro"" , to o:~cellcmtly 

exposed . 'i.'he lo er' part consL,ts of four .:'eet 0£ _;;c • y, 

3m:1L 1 omid d 1 ~haly limestone pebbles arc o served on the 

p rt to tl' upper L ssi ~ ·e hed i ovid nt by t,he un · :r•c1it 

note found t oth r outcrops of the Crou 'J . Tho upz,er ~Jed 

is 2. J te t thic}" and is cha.r cterized by nut..er.o s io •i 1c• 

t v , v rti 1 1 7 cylindr·i.c 1 holes (se Fi_ . 2.5 ) . These 

smootl holes r~ conspicuously evide t alorg the cuter-op, 

40 eala, "Th· Oil and Ga::i. Geolo · or the Forker 
ua ~ngle, 0 ge ounty,n o · • • 19 t, . 22 . 
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Figure 24-. Eastwa.rd facing escarpment 
capped by Wre£ord limestone. Lower · bench is 
formed by Crouse limestone, sec. 22, T. 29 N., 
R. 5 E. 
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rm.aldng it a very- easily reaogni2able bed . The fresh surf ee 

is speekled hr tiny di· semiMted. particles c.t limonit,e on a 

ih.ite, .ti:1;1,e-.1rain8d ground mm.as. F'ossils and ro sil .t'i? g• 

rn , nts ~e r~re. 

Overlying t · e Cro\iS~ i.s th · Blue Uapide shale. Only 

· the upper- 2 or .3 re t or ~hi 15 foot aha le are ex o ed in 

the Foraker area . Thi$ e:xposutte l.$ found immediately below 

the Fun t,on lim0 · ·tone · leng the it1ort" vreat slope of the Wre

£01"<1 outlier in the ME/!:- of sec . 2J, 1'~ 29 ti . , R. 5 E. This 

limited exposure consists or yello\-li h-gray i.nale . 

'l:h.e Ftm:~ton limestone oro:ps out as t~10 thin lime• 

1.Stones se~rated by hale. Out~1 .. op$ oocur as trafb ents 

1stre n along the lopes o.r the. outliers and eastward .facing 

je C1: r .ent f"orme . "'I the Wr ... £ord limestone. It is ab ent 

!Or -00 eve< t som~ localiti s . Neith bed is c mpletely 

'$XJ>OS$.d., The lowar bed. has ·11 exposed thieknciss of one toot 

,iu1d is gay6 •s$1.ve, and mediwn gx-ained. The rAppor bed haa 

n expoeed. thiokneae .ot o.:, foot nd is ossi,li er u and 

gi:·ay 1 co lo:t 11 

1he upp·ermos fon~tion of the Couneil Grove group 

1 t Speiser ah la. ~ d~fined in 1927 by Condra, 41 this 

, ntei""Val ine:luded beds between tr e Cx•ous,e and ~V':re.tord ltme ... 

,..t..i h 1 t" l. ;'1,' - ~e. 4 c,.-:-ti""'"" ~o .... the '"'eds eton · , 'itv1.1. e · $ a p1•ac :i.ca , ... ~!i,l.... .... Oi ..,..,. ;Ii, "' "' 

41cond • rttJ.'he St~tigraphy of the Pennsylvanian 
Sy1. tam in Ne ra s , wi:..---.• , p • 2.39 • 
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Figure 26, Typieal outero1 of Crouse 
limestone as seen in NE/4. seo. 23, T. 29 N. , R. 
5 E, 
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,..,.; o :rid in t -e ,"or ko • area . !r 1931, Cond:r ~ d 

lupp4'2 
re:at•I"iete the Speiser to beds ly1n between the lt"'uns

lto:n li1l!tesrton{;l1 a.:nd \Vrefo.t'ld liraes·tone. With th() e aeption ot 

... thi.ek, 1t.asaive ndstone expoae.d in the railro d...,cut ne" :r 

tlte b se or the tl'r.e.ford outlier ia E/lr,, o~ sec. 23., T. 29 

,N. , R. 5 E,. i the Speiser sh.al.e i coinpletely covei:·ed by 

1gr ss. This S$ndstona round in tho shale has an exposed 

thi kness ot se~~n 'aei~ . It is a very fi11~ grained,, poo:rly 

ind-ur. ted 3$ndstone th .t l.S p.i•euominately light tan · n eolort 

lt eomes iarker brown ·t.O"~tard the top, tu ... ning r0d t t.h~ 

top., Fresh StU-f~ee i light t n~ spotted by tiny grai· s of' 

, rown llmoi-ai.te . tJ:'his 'bed is too soft t ·o to~ a p:ro1ui111a.nt 

bench, but it. i$ occa . ioru lly found in large slabs along 

~ho gr~ss- eovered alopee . 

Chase Group 

The Chas~ group ~On$iste of -lternating beds of 

timeatone, in po.rt cherty, and shal~. !n Cowley C¢unty, 

~naae, Bn.as43 gr:nre $, 'tOt"' 1 th1.cknes of approxinu tely 275 

:re t ~ The two types .o.f ook to about equ.11 p:i.rts of ·the 
1 
roup. The abu.nd t chert , z ound ch· efly irt the lower o t 

xid mi · le limosto11e fonrntione;# is rob.ably the :most cruu. ..... 

·, ote:c-iatie .f¢ature of the group. T e V'lretord li11eston, is 
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'the lo a formation of the group -nd the Winfield limestone 

lie the topmost fon1r:1tion ., The "ref-ord li ;t~t.on is the 

!only £0,~rni:bi~n of the. Ch· se gro~p th t er ],a out in the 

o~ ker, re.a, 

In Co 1 y O unty,, Kanea , the Wrefo-rd lim one 

s th ba.okbo:n ot t le Flint Ilills . It is inly from 

the Qll$rt yielded. bY the vJrefo d to: tion that th Il'l1nt 
I 

Hill, $.%"$ na;med., :tn the northwaa•e part of the, lt'.or . ker area, 

it rlt the Jroni.inent .astward. .fa.a~ g escarpr;:~ent . The r&-

lief nd sileepne are les · t!1~u1 tho e ot the e o- rpmen 

1 apped by the For er lime.stone. 

I &a'-44 reported that the "1reford varie little f:rom 

!)3 feet in thicloless cros · Co 1ey County, Kansas. Tho 31 

t et ea sui .. ed along the road. cut outh at of Ila rdy in K y 

o ty,. Okl homa. aho l:t.ttle ch-ng- in thickn as ( ee. 

~- sured Section rrx, ppendix) . It is 1 ever o 1plet ly 

~po$ed in the ior.~ke;r . reta . !Yoo-~e'1•5 haa divided the W-:re£oi·d 

nto. in dea-~ending orde:rt Schroye limestone tne11 her, Haven ... 

vi le • !:i.a1e mb , ,rd Threemile lit stone mb '-fr. I 1 

o vh rn nd e l Ynnsas, th e th o ,ne ber .re oasily 

tt derrt.i.fi.a ble. Ho . er. in south rn Kan s nd orther Okla..

rio . ·the Wratom comp ises r11ore o-t· les ·· e.ontinuou , lime~ 

ton ction that is difficul to di iA into units 

ls,-,4.J:J ~- .• , P• 70 • 

45r.i1oore, "The Kat1sas Rock Col 1a1,tt o .. cit. , • 45 . 
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corre t ve to these ·ow1d 1.n no":·thorn tC n"' s. 

Th W-.,..ero is , i ... ting 1~ al.e le by t.ae abund- ce of 

chert and si_ioified foosila., by ·ts wo,. th~red buff color, 

and by .1.ta ronoun.ccd influer1ce on surface .r~. tu.res (see 

·ig. 2t{I,}. E~st of t o main outc:rop, in the northwest corner 

of th aro~ 1 th '"reford forn WO 0 tliers. 'i1he upper p-,.rt 

of the rir0£ rd l mestone ~ppe r- to eo sist of lterr • ing 

eds of tl in., light gr. y limestone nd shal .-:>• T_1is bed 

weather back from the und. rlying resistant ed, .formiJ 1 

g · sa~eove:rod ~lope ittered y white o light• ... y lime-

sto:ne J.r gm.enta . 

Te upper boundary ot" the W:r ford i r.~ther poorly 

... efin .. d in tho For ker area. Limestone bods und.erlyi:ng tlie 

1u.pper p- rt aver. ge b 1.1t 2. 5 feet thick, ~- re ine gr ined, 

I gray, and weath r to a bu.ff eolo "'• os ila .founa in those 

1 limostcnes .sre ai iceoua nd be ng .-0r·e resist nt th:1n the 

eznbedding _imestone, wenther in relie • 

n £e other ·rachiopod, 

c:r- no:tds nd oo l are :romi11 1tly disp ayed a. one; the 

red surf ce. 

I 
Sl · ghtly belo th u1iddle of the W-t>e.ford., i thick 

ehart .... boarlng bo • The lowe.r three teet, · re filled by eh rt 

in a ndom l)attern, while the upper par · cont n t o thin 

lay :rs o:f srrnll chert no uleo (s e Fig. 27). These Gire 10t 

cont ix u.o s b~ds of che.r't, but mer::-ly · nd i · · 1 l uodule tl~ t 

ee11 to be te <- lly persi-,t nt. T ey re se a te,. b 0.6 
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· Figu.i. e 27 • Exp sure o 
li • -stone loe t d 1/ 4 mil :1 outh 
in Kry County, OltlqhoD- • 
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foot O l"l_"n ee-tol'l"" .. Thi"' tt.,.;t nk ., ....... d .,p l, 

· "" .,...,,.. .. .,i.,.Q ,u.J.,.,. · .. t> C!l0.t. ,.,y e i..O:r:m tit$ t!'.l.li.Jl 

ledge ot th.;.. W:refor out erop. The lo ~er boun llt'Y r the 

Pfreto:t•d is sh9;rply de.fined along the r-0~d ... cut two miles 

out ea st ot l - rdy, OlrJ.aholJ).a .• 

Thse bu:nd nee of chert;. .round in the vicinity of the 

•oa~ker and Wreford out ro_p areas rarely fails to arouse tho 

i11cruiaiti.ve.nes$ of the obtjerver·.. Cha:r-t 1$ especially tibun...i 

d.~trt in all of tho stt·earn beds 11 .rnald.iig i te use s road 

materi11l prac:ticnl ari.d eooncm1ical. 

In 1919, 'l\11enho£el 46 made study ot the origin of 

the cll~rta found in the forak 1~ : nd W're.ford limestones 

I along the I{$_naas ud Oklatwma State Lille,. He d~e,crtbed th¾l 

ehert ae being quite poro\la, resulting trom. the l4ernov 1 0£ 

4;)ome organic; t·e i.ne . In r'el tion to t.., e J..imestone., :th~ 
-chert occurs s isolated nodules, commonly with the longest 

~s par.al.lel to t,he bedding. The Ghert in the v- ref rd 
I 

I oo¢uz;s a :fct~r- or ~11ore ~0:11.oa, the el1ert in each t:10:ne diffier1 

1 distrt'!.lution. ae be ie os th· t it i possible that thesa 

che:rt developed through direct pr-vc.ipitation or silica., 

1 althouih the .fi?J.ots do not support auc.h an o~gin. Twenhof'el 

I eoncludes th~ t ·thtt origin. 1.s best expla:bied hy the ttrepla~e .. l 

I men"!:t of un ... on:so idated. limestone-1 the silica. being derived 
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rfrom ailiaa in ~olution ~hicb . a mingled with the sediments, 
f'rom ilica in solution in 'the sea water, nd .from sol.u.tion 
of o:rganio or other silica., or o:llicutes deposited in some 
form with oediments. 11 

I 

I 

I 

I 



CHAPTER III 

REGIOWAL GEOLOGY 

JI;tstgrj.cal Gegl8EY: 

Region lly, the For.kar rea is situated on the Prai• 

:rie Plains homoclinc on the est rn flank of the Oz, rk p• 

lift . P nnsyl·v- nian and Permian rocks form long ~r llel 

belts of outcrop eross this . res . 'T'hey ext.end ~d thout in

'terruption from sout,he stern iTe , sk c .. oss Kc. ns s into 

sou·· h- aentral Oklahm • In the northeastern part of this 

region, the direction of dip is to the northwest. tlnd in the 

southeastern part, in which the Foroke 

1d p ia tow· :rd the west- southw-es · • 

I 
Pennsylvanian deposits hieh occur in northern Okla~ 

h m t\l1d Kansas re ch r. eteriz d by features of sedi nenta• 

tion on stable pl tform areas. Roe forw tions of the com

p. :r tively e·ven-surfaced pl tform r gion .are 1r,ostly thin, 

but have rem- rI ble 1 ter3l w1.ifo1 .. h ·ty throug;hout lo.rge re $ . 

Southi'fard, these t 1i beds grade 1 tor-a .... y into the red eds 

of central nd south-centr 1 Oklaho • In contrast to thes 

t li:n, persi.,t nt lin atone beds of the stable pl tfor:m . re , 

eosynclino.1 deposit of southern O!lahoma. 1:ne d"stin&"Uished 
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by great thicknesses of sandstones and chert conglomerates. 

These rock units are not traceable for long distances, be

cause they are either lenticular in form, or grade laterally 

into different types of deposits. 

The limestones and shale divisions of the Pennsylvan

ian, together with less important sandstone and coal beds, 

are arranged in alternating succession. The limestones and 

some of the sh les and sandstones are marine, while coal beds, 

some of the shales and sandstone are non-marine. Arranged 

in constant alternating sequence, they are recognized as 

cyclothems. Cyclical sedimentation is indicative of the 

continuous or spasmodic movements that occurred throughout 

ennsylvanian time. Since the stable platform was almost a 

topographically featureless plain in upper Pennsylvanian 

time, comparatively minor fluctuations of either the sea or 

continent resulted in notable changes in depth and extent of 

the Pennsylvanian sea. 

In the Foraker area, at least five coal beds are 

recognized, representing a withdrawal of the seas a like 

number of times. Evidence of corresponding marine cyclical 

phases is found for all but one coal bed. Cyclothems formed 

in Reading, Jim Creek and Brownville time, most nearly ap

proach the ideal cyclothem described by Weller. 47 However, 

47~. J. Weller, 'The Conception of Cyclical Sedimen-
t.ation During the Pennsylvanian Period," Illinois State 1 peological Survey, Bull . 60 , Pt. 5, 1931. 
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t ·cat one p s of e:ch tr nsg uSi e and r gr•ssive p-rt 

of t1 o- cyclothens is mis ing. 

Permian beds in the to.raker r~n were p .. ob bly do-

·no J.t d ti thou"" nt t · r .1.1 rup ion., i P· rently thi re. is 

sit ~t d long tho southern ed~ oi b s·n loc ted · Kn-

s • d, thewe n~ ri e li. estone eds r, d 1. terally 

i to the red beds of centr l and sou·ch centr:, l Oklaho1.:a. . 

Nort i· rd into the Forest, City Th in, there is a notice ble 

f-ci eh ngc rom pi· do inantly 1· estone to s . a e . 

ocording to B:1ss, 48 the Fort Scott liruestono r -·.s ~ 

ltotal fall of little more t!vn 2700 feet rom it point of 

out rop to/ the R,9.inbo nr Bend oi fiel , in Co iley County, 

dist nee of 110 iles. 'is i~ n ver e co• 

ponent dip o 25 f t to t e mi e . Devi, tions from. t, do 

, ho ioolinal dip re J!1aniJ. csted "/ the numerous loc'11 steeper• 
I 

I in ~. ,:1rl'" revers-I dips.. Powe:ra49 concludes t at, the 

do. na t type of' structure :for this ttener 1 re .. re" nti ... 

cl:tne. and _olds of the nticlinal typ , -he . st c mrnon of 

which is the no~ . .. 

Anticlines and t er surf. ce folds c. be el~ssed as 

"r•efleot ,. 11d r.fici'3.l types . 50 Th amount of clo ui~e of 

46 ass.~,._ __ . , • 17. 

4-9sidney o ero 1 
11 "'t l 

ion, a ield for n~:~~~ h, 
-01. J6 .. 1924, 

50 • ~;i::;..;i;, 

o.,. the .. li 
ogiet.y o 
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the i•eflected ol incre ~es in roportion to the depth
7 

bile the suriici · l type usu~lly ie · out in the ennsyl v ~ian 

l':'h le • rrhe .. ve~nge fold c n be nclo ed within n re of 

01 .sq ,..e mile. 10.,t o! the ti., iclinal olds a e irregula ly 

di )0$Cd , ri thou · kno\ system, both on the sur ce d sub ... 

u · c · , except t · t sot 1e re connec~ed underg ound to f o 

elongate nticlinnl ridges. 

It io evident by the ostw rd 'ip, s shoWl) in sur-

to exposures of the Pe an bes, tla upl f - occurred 

aft tho derA>~i ion of h se beds . Less evi ent in the 

orrikor are, , ut di~clo ed by othor o k r-s fto well dat 

• d oth r surf oe ct1.1dios in the general region., is the oc

cu ronce of e1;u."lier important st:n.;i.ctm"O.l 1.,ovement • The 

10110 ii J.g st tm ants re . sed upo:n reports de . lin wit this 

Jhase of gcolo ._, in the lid- Continent rorlon. 

~rhe b. sement cryst...'llline su f cc 'fas ,. poneplgin of 

ow relief, 'th srraJ.1 r·oi.mded hllls , 

l-01"41dnoeks ~ ., nr some nm 0~ lo ri l:!8S • 

r w shGrp, omnll 

Followi1 de osition 

v~r this surf c, 

t e e ent Oz rk 

Ca1, :, ian d "":rt f 1 ovician .;tr 

'· pronounced upl ft th t centero ne . 

How1t- ins 3. ·ect d n ext tl ive e ion in no. -.en· $ om Okl, 

hon --. nd eastern Kans s . 51 Sedi .1e t~tion conti u di Ox o-

i i, l UJ:ltil nothe plii't mdo t e period.. Tho i:olding 

511. f . rAJhi te. ••Subs rf Di t ibut on nd o e "9 

· erie.$ o.i. J rt.heast u- Okl 1or. • ,r 
~~~~...::a~;,&...~.:::..:..~.......,. ...... --• 40- B., lS,26, P• 10• 
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which ,.,, ceom. nied · nd follo e this sodi 01 t tion -t·ejuvenated 

the toruor hills nd d anticlines. no ant· cli es ich 

e,c:tend d downward into the Ordovician are known to h ve been 

.fo.r11md later; the sub equent e iods of foldi g me ely re

,juve ted th¢ e est bl1$hed a... the clo..:ie of the orx:10-
. . 52 

, ::i. C ~ei n • 

A.t'ter plift, .foldin , nd rosi n r Ordovician 

trat , the l nd ,,a~ . gain ~ub e:rsed by the s • s and Silurian 

and De orti n o dim nt. •,rere deposi ed . They did not co · er 

· ll o.f the anticlit1ea, nd there is a thinning of' ediments 

ov.;. • t.1 ose t . t ere covered . Follo ing aliglt olding nd 

oo pl te inuu .• ti n ot loe 1 und regiontil a.oticlines by 

Pen ;.;>ylvaP..i n eedim nts, the Ussissippi n wtrata wer(} sub

, j •ctod to bro, d arping, .faulting_. nd erosion. I•!ovement 

l 

0£ t.heso buried anticlines ~,as either continuous or spa mod:Lc 

thrm;ghout Pennaylv,. ni n nd Pe ti e. 0 0.u o nticlines 

nd er, -· ll folds in t Pon ay lvanian ere o i1ed b t e :n t 1. · 

ld ~ P . i d"' t t. , .. ~his urf'ic1· ~1 reflected fo · s .:. \.,er erm ar.i. sa imen . ion. .,.. 

ty e of.' at cture of coux·sa dis ... ppe .ro in depth . Some dis ... 

poar in the thick Ponnsylv 1 -n h lea; otherv extend do~m 

to topogr: ph 

st.one. 

ills on top o.f the eroded L ~ssiasippi lime• 

"nticlin: 1 structure 0 in tl - Foraker aro.:1: app l"~mtly 
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ooJ. farm t the gene .. l esor•iption given bov 

i:1.p · d - d describe si .... anticlines n th€ Foraker res. . 

nticlino, located in the north~mst 

corner o the . e, ie the most onounced fold in tre 
1 o ... ake · ~e • It iu the only nticline in tho r t 1- t is 

ily et cto by the bs rve • Tl is ia one o s ve <; l 

s I llll st u.etu e ;} t rn ke up th o~to Otto .· nticline o_ 

4 a 1 s . 01t:l.rk .. cl Cooper5" h ve traced this 1 .. rge . ..:>ymtne·tri~ 

cal ,,1. ol . southwest ard f om Dext ,. - n.;>" s, thro . h the 

, ~ rviuo - nd Po 10a nt · cli1 e o.f : y ~ount,y, O laho ,. 'l'his 

n11t1clinc or ridge is si ·· lar t \,. o .. described by Powers5.5 

~ s consist in,;• of g'C'oups of s1n:. 1. nticlines a d domes , 'lhe 

e- stw:::i .. d dip of' t' i 0 fold is n.bou'l-; 120 feet to tl e niile, nd 

it h'.ls t'.O .reet of' clo~ure 

_ eald56 .. nppod lve other s., · 11 anticlines in the 

ei· rea . T ey are: Lone "' ne dome, loc ted in sec ,. 28 

29 N. , R. 6 E. ; Grainola anticline. loc ted in sec. J2~ 

• 29 N • ., R. 6 , ; Brook . nti lino, looted in seo . 2t>, T. 

53ne- ld, ''r e Oil . nd Gas (,eology o tho o • .. er 
Qu:. d1 nglo Os~gc County, Okl~ .101: ,.« O.A t ,cit ., PP• :33 ... z}o• 

54,, • ' • ...,1, k id C,, L. Coop • 11011 and G a Geology 
Gr. nt, . f:t -ld_ and fohle Counties,." 0.kJl hom 

1
, Qs1,o;t. 

~~~~D~u-~~1• 40- 1, 1927, P• 21. 

55p ers, on, cit . , P• 3 ~2 . 

56K. c. ld, nThe Oil - G G ologJ of th 
Q d . 11.,.,.l , O., . County, Okl ho .a ,1• t, • , PP• F· . ker 

~ - 40. 
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28 i • • • 6 E. , Elm Creek nticline, ~ocat~d 1n W/2 o~ ;;)ec . 

9, T. 28 N,. , R. 7 E. ; nd For ke nticlin oc ted ill s1::c . 

All except the .Fo ker . ntieline have le$ . than 15 

closure ~nd -re Q ~ll in e l oxtont. The For .ker 

t'.'lcline is sli .') tly o ar one aqu re mile in .re :nd h a 

ver 25 feet of clo~u~e. It is the second l rge t t 1ctur 

~n the Fo1 ~er .re, nd is t e only one from w. ieh oil h s 

b~on produced.. These an· .. 11 up 1arpin ,s can p obably be 

c·l'ls"·o • as su.,. fie 1 fol . s . 

Faultinr; or vi ~1"'-C of f--ul"'-:tn h s o-t een found 

hi are. io uon.,. the le st rilled parts o.f sa ;e 

County. 'fh, lack of init · tive t drill h s undoubtedly 

· esulte, fx•-0.rn poor returns on ;.\11 previous attempts t..o 

r~cover oil ,. At the pr ... ae1t time only ox1· 'ell in. tl.e rC:M 

is producing. 

In sections 1 · nd 17, '.l.1 . 29 N. , R. 6 E. , a total 

of 15 ell.a 1 s be .. n d1·illed. 'lhese i1cllo, kno· a the 

Fr, kfort pool in Okl•}. o . , re t 1e so'.t.thern developr11ent of 

the 7 ~ 11 ity field of K.- ns s ., A) 1 ·Of' the 1ells in the 

, '.t . nkfort fiel have boen .. bandon d . 

L 
Teet ha11e bee "d 011 every str cture pped by 
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e~ld.
57 

'lith the e:icceJ,1t.io1; 0f t 1e Sfo 11 p_ du i g el l on 

the Fol'f.l.ker r- nt.i cl not all in ve pro rod to be e.:. tner dry OX' 

s o 1 a tttll produ.coi~r• thet they ht:lvo been ab .. n oned • fter a 

short perio of I roducti.cn . 

'there ·• re o o -hor n ine1:-::il resources that ~ re ol ~ny 

couimcrci 1 ,. ~ port nee. Ro d u.rf; ein ~ , terL 1 i .. lentiful 

fo the needs of t i · a e.~, b t 'i o ild meet strong competition 

f'ror.. the nu 'lnk H:r. ,,el Cori pany out ide of the ~refl .. 

57rc. r. . :e 1 , 
Quadrangl e , Os 

il n Os Geology oft c 
e ounty , 0~1~ ho .. , _o __ _ 



APPENDI 

l 6 31 ~ ~s· ~ ~ · d f • i...,...,c . ,. • ~. h. , • c ,jj, • ... !ea sure, rom exoosures 
long nort b n - of s,nJ Cree _ in north N"est corner 

of' section. 
STO~TEB · Ktt.rL form• tion: 

Elmont limestone .. err. er• 
Limestone, rn s i ve, .. lgal in ppe"." part, 
colo is gr y we theri 1 1 to a distinctive 
br1,;i1t y~llo~. ine di."' ined! o L,;e 1hat 
s,ndy. e the s to thin u.~ 1 sl-bs. 
Fossiliferou, n abunds-ce of foss·1 
9yµ~::-t,1r,,r. S; occurs · .1 this ed •• • • •••• •. •• ••. • 2. 3 
Cove d interv 1, prob-b_y 1 le about •••• • •• .o 
L 1 eston ,. gray, we t eri1 g to yello · · sh-
tan color, e sily recor.,ni~ed by the . undance 
of' «cryptozoon nd fun11·nids . Co- :rse to 
medium gr.-ined •••••••••••••••••••••••••••••••• 0. 5 

'tarvcyville sh le mo1ber. 
Sh.? e, f:"r~y, calcareous, .,e thering to a 
ellowish.-t· i.1 coloY>. Upp r· p rt is poorly 

expooed. oo ly develop 0 d u eral~y occu s 
near the · .iddl - .. o er rt con ta ins thin, 
pl t y ~ sha ly lir.. esto e inte ... bedded 1i th 
C le r ous s a.le . A , un'"l nee of' £..,.Qnf.'lt,p~, 
occurs in this zone •• · •••••• .... •••••••••••• •• • • 5. 0 
Coal ••••••••••••••••••••••••••••••••••••••••• 
Sl 1, gay, c-lcareous. oorly develo ed 
w1<...er.clay i 1-ippcI pa1:t, . r rren of fossi s • ., • 

Readin, li1 .ostone meI b r: 
Limesto e bl ish- gr yin up er p i.., 
yello color in lo 1er p:1rt . C nt .. ins 
1ide v rie~y o. £oesil, l ..ost 11 f g-

ment. ry. Lo ;or· rt :s .r dom na tely 1 . 1, 
sh ly, and some . . at s ndy ••••••••• ••••• • ••• • • 
Sh' le, not · e· sure·· .• 

. 

o.s 

1. 0 

II. Sec . 25, • 29 s., •• 7 B. !-asured . on;., o ut.1 ban~ 
or uck Gree, i the et r of sect o . • 

·7 



STO fl!i Jr E"" ormr.L t ion: 
Rea ing limestone member., .ot 1.e sured. AUB ~ sh l-. 

Bho. e, greeni h- gr. y • re ·ther.int, <L b 
yello, raely fosailife_ous 1ear op. 
lo ,rer -rt ba ren . 1:1 s · 1 ty • • • ••• • • • v • ••• • •• ~ .S • dstone, gray, c le reous , • e-t ring t 

. li., 1t uf£, thin nd platy~ · ,..iterbe -nth Q:tl y sh le. -r ~s l te1 lly into a 
c_ oss- bedded .. ch nnel s :;.1dstoP •• Oo tain 
a fe- plant ➔ ,iprints, b ut ••· •••• ••••••• •• • •• S le, light luish .... gr y, s-ndy, 'Ome h __ t 

·le"' reous •• • ·•• ••••• •. •• •••• •,.. •• • •••• ~ ••••• • Limestone, t::i.in, s: ly:t blu~-r" -y, cont ill fr~ .· ·.1ents of rge pel cypo ., w .. th rs to 
ro colo •••••••••••• •••••••••••o•••••••••• Sh·1le, ·ri;;.y-, b. rren of· f -s • 1 • ••• • •• • •. • 1 •. •. 

z'I 
• 7 E. 2 ~stied in one of II. Sec . 25, 'I . '26-r ., 

t:ri buta l"'ies runnin ~ 
t~e id le o · the 

"'TO Tt""; 3 ~E· ,. , • :fo it1.tio • 

iito Bick ~oe t, pproxi1 tely 
st section lie.,, 

·1ng lime o e .. b· r• 
h'!;l.le, no't u as ed. 

~imeoton~, gray 1 ~ t ex•in y llo · s . ... o o , fine gr, i ed and l ly, e. lLering to ha , ,... unded bould rs hio o.:re prob8bly 
.... 15 l • s . Fo s· s a:te f a .d f~ gment--1 •• Sh• le, gx•eenieh-gr1y · · 1or•in0 to 
yell 1 , i, s . roo atre k n • r th 
·iiddl , fossiliferous ••• • •••••• • ••••••••• " • •. Limestone, fi e to co i-se g • g... y te t .. 1 ri g to br• iieh- ,ra - • · , .. 

1-ln bun,.. ce of fusu.linid , · 
lo ver h 1.f. U er p.,.rt co i.t ' iopod 
horn o 1., 1'Ch'.'YP oz on,, ~1 ~ few 
fusulinid , sho p oruiner t vertic, l .:o:tr.ts • •. 
Shale, blui 0 h- gn - •••••••••••••••• ••••••••••• Coal ••••••••••~•••••••••••••••••••••••••••••• Shale, ~r,.. y e- thra ing yello r • • • • • •· ••• , .. • •.-. •. Li ... e tone, ~ y to bro . C lo:r, e theril C-c er-y, surface is~ _e ul . nd 1avy, 
': ggest1ve of al:-:1 o te1t ••••••••••••••••••• A ,m.r s 1~1e: 
Ycllo r calc · eous shale. t · large, 

2. 0 

I 

l IV. 

ound ho ldera, pro,:> bl a ·al. ss ls 
are p edOii~ toly round~d l tes •••••• 
·ric . 31, T. 28 11 ., ·t• 8 E. .:.e s · d ror exposures lon nor h h nk of S- nd C e l" in no.r•t! vest corne 



· r s et i n. 
o ... ONEDR, KER form'.\·t i · 

RQ-d g lie to be-: 
11-1.le • not ed ,. 

ti, t 11e, er ng brown, eo . in 
~n und ne tozoon p 1 a11d ot t:1lg.-l 
re ns . V su.1:1.:nids. his 
is rely e ~~present ••••••••••••••••••• 0. 3 Sh le1 light gr le I c i n<J 
fusul1nids, but he i .. •••••••••• o. 
L , es o:ne, y ·re e.. l -bro ,un 
with b 1 ot .h of yell ow. Cont · 
' Cryptozoon nd fu ulinids . We. the .. to 

.r· -· ar h1ocl:s, v ... rtic joint ii g is 

~ ~ •••••••••••• ••••••••••••••••••••••• 1. 2 • re.)", fusulinids n cri1 id pl tes. 
t; t s ~ c lee re u ••• • •·• ....... •. • • •. o. 7 Limestone# -ray w •t o yell0Vi1eh 
brow ., fin trnined., very thin, 

av--y, sh~le .. ,id l • 
u_inids e. the o not 

nd, nt e .. • • • • • • • • • • • • • • • • • • • • 3 • 2 
g y, l c, ro c~ b rren 
ils . ••••••••••••••••••••••••••••••••••• 1. 5 

1 •••·••••••••••••·•••••••••••·••••••••• c. 3 S l y, o .. rre "" foss ls •• •• ••••• ., •••• .,.. 1 . r. 
L. ~ + • t ime -·r .. y, s , 1..; v er n -, 

ragrn. ont a •• ,. • • • • •• • • • •••• • ~·• " ...... • •• • • • • • , • • , • 1 , O 

• ec. 25,, · • 2 ?. , 
of v ck Creek on t 

7 E. re~su e 
h · p line ne r 

u eout bank 
i dle 'f e1 .st 

s · e , 
WIL -h -L al~: 

S light t::u1l ti the Lg to d rk 
b O 1 'l n brotc n. vii ,ith !'!:ld 
s l p ~ed •••••••••••••• .. •• 
C v t out . •••• .. ••••••••••• 

tone, buf' theri n, cont~air1s 
in s ri ppl , · co th r 

g blocb~, r.o 
~ v o~ ~terv 1, a ••••••••••••••• •••••••• 

ON J F fOX'Tt, tion • 
. o d lim.e.::-+o lt 

Light br - £in 
_uaulini nt, 

ut •••••••••••••••••• .. ••••• .......... · •••••••••• 
· · h r:- • d 1 e ... ~ ~· ient 

st , L. nt 
1.~J s , ··-· ........................... , •••• 

2. 0 
32. 0 

3.3 . 0 
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1· 1estor .. > gr. y re therin irty- yello·,~ 
lo 1er p;;,rt eh'.3.ly va.ding int underlying 
shB.lc ~ .y fossili -ero a, r .... ost o ·1hich 
~re fra • ••• .. ••••••••••••••• ., .... 1,1 h- lei uppe ee . · · .... y , e + er 
to d ' l y 1 " .r li ·,•ht blu . · nr ca :re !\ top it is 

ilifero • •••••••••••••~•••••• ••••••••• 2c. sto ... e, blu ... ah• g~AY f a th., in ..... o · , ht 
~ cont -ins fusulinids n Ceypto~oon •••••• 1.2 

VI. ~ec . l, T. 28 ., R. E. 
b... .. of creek in northe . st 

~·ILLAPJ>-.U1il-KL O ! sh. le: 
alo 1£ the e- st 
ction. 

. n stone, p orl., oxposc-1, en.Su ... ad 
Sh·. le up .,. p.rt cover, , e:r p.9 .., is 
silty . d ·. ~ s yellow abo1 t ••• • •••••••••• 
Coal ••••••••••• .. ••••••••• .. ••••• .. ••••• .. •••••••• 
UnderoLily •••••• •••••••••••~•••••••••••••••••·•• hal, ollo~, lty .... •• ••••••••••• ••••••• R~ E .. ~ lorr: '.ltion: 
nt lL ~stone ma :b"'r: 
Li. ·ec:;tono, li_,ht. bluish .... ray, we, 'thering 
to h, o n 1 .. h blotche of yellow. Sh--ly 
in lo r , •• part . o i a tl e be 
y coarsely cryat lline c .... lclte. . 

occur in und-- c in o ml"' sh ly p rt ••••••• 
Sh le, ycllowis .. ?,;ray, •r,. rlv n..i1 ~ o lcar~ous * 
cont .:..n . n '£l bund co of Qrµr;l .. 1.1l-f'l~i,s in '.l.P.i: e 
p:u:t Lol'ter half co t ins li es -;01\e con-
cret. o a interbedded ~ ·t.1 1 ·monitie- yello 1 
o~ '11 , ie u.n.'!.n o ... c t ·ou hout t is 
sect ••••••••••••• .. •••••••••••••••-••••••~•• S , 3ck 'tJ r. ~hale stra ts. s ~ 
.fg_ ns beds . bove •• • •• • •• •. • ••. •, • • •• • ••• ., 
3h , en· b ni.forous bln.cl'" s ~10, b rren 
of fossils •••••••••••••••••••~•••••••••••••••• stol'lo, lizht :,lue h$r:i':l to roddis!) ... 

n, very s 1 ly, fo ferous • ••• • • •• • •. • •. 
e, fissile Ll~ck of fossils_ ••••• ,. 

~ ~t 1e ed w at1er1ng 
to so1 e ulin · ds re 

e b rypt,o.zoo d-: n · • • •• ~.. • • • •• 
11i 1 • 
le. # o 
1..,y , t1 

into bliJC 
r lwvel •••••••••• 

1.5 

0. 3 
2 0 

,, I S "--• 1 , -· "' ..• 7 E. 
ext 

• , 1nd 
on t out.h 
cor11er of 

c. l.3, T. 2· n., 
nk of er e' in the 
l , , • 2° J ., ., 
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8 E. to he top 0£ outlie-- in no heast co ner of 
ec. l, T. 26 N., R. 7 E. 

JI!,. 0 EE! 1:im p·•ono: 
13 o m · o yello -" , bund nt fusulinids r1ot 
tuo sured. 

Covered interval, o.bou:t •• ,. • ••••• •• •••• • ••• • •• •. • ••. 16. 8 
S~·:r vtone, frn. . mento oce r ini! r.;.long grnss-
eovt:irt:1 slope, n t m _.. su.:r ,d ., 

+ CoveJ:'od t rv l, a out ............ ~ ......... lll•••11o!i••••• 19. 6 
0 'E i tn.e ton, : 

Gray,. ie thering bro • co it(. in,-, f isulini ~1 s . 
Occurs as fr.'.:'l ., .ents . 1 "lg grass- oovered 

l pe ., '"bis is upp r n:ember, no evid nee of 
l wer . :.e;:1ber being r eoen , not measured. 

'tiltIJu D- NG OJ ah .l : 
Covered in erv .... 1, · b u.t • .• ., •• ,. • .. • • • • ••• • •••• ~. 42 •. 0 
L:u.1.eston , (?cc rs s r ~'f'n'ts long gi ~ se-

overe:i ,etlape, very sill-f'e:r us , g,r y 
e t er:t.nz to yel.l.o · ah- b om, n measured.. 

C ered isterval •• • •••••••••••••••••••• • ••t• 19. 5 
L • estone, g (,'.);Y e the..,..ing a .... "'tr et thitet 
co t ~ ins · few £ .. 1-e:ntary 2os~ila, e,.. sily 
_eeognized by it~ pyrite n dules ~ici 
l . 'V . e· t el."'"E)d li.non1 t , very thin, 
~ out ••••••••••••••••••••••••••••••••••••••••• . 3 
Covered iuterv ; · u •• • •• •. ,- •.•• •. - ••• ...... 22 . 4 

, ndstone, t 1~ evenly eddo, cont ins 
l 110:nite st givi.ng it ; bro · \.OOt ed 
j;;lur · ce,. not ent rely exposed .... ••.,.. •• •• •• •.. 2. v 
Oov d · interv1 l , ngul ~ loc ~a of.' bro in, 
ripple- rked (. ·1dstonc nro et ewn long 
thi g:c _: s- c-o ered •ul pe • • . • • •• • •• ·•. • • •• ,.. •. • 34 • O 
Lime one, pro' bly ElrGont, g~- y we the 'ing 
Y. 11 ~ sl bby fr, g. en oceur , lo~ig lie 

. · s -eovered. lope not . ne sur d. 
overed in e1--val, a boiit •••• • •• • ., • • •• • •· • • • .. • • .. • 1 ·" 2 

s •('!or E - E.I\.K · fo tic : 
Re in,:,• lim s 11.e m m er: 

Not me aiu~- ~ 

iT!I-. ""ec . 2 ., , '!1 • 29 • • , R. ? E.,. .:reasured up · stun.rd 

I 
:r:. cing .rlc~ r ... e on nortn. i e f' t.. lJ1 n oouthwest 
pn. t of -etion • 

.,.,,.,.., ..... T, ..-,. V tLE, 1 rnes+one, no me, ured. 
ro?iY c1 ~EK sh let 

Sm,le. yello r • silty • • • • • • • • • •• •. •. •. • . ••. •. 
co. l nd p.?orl vel p u de:rcl-- y • • •. • • • •• • 
co~1ered • prob. bl.y s -1 l Y w • e ., ••• , ••• • • ••••••• 
s .. nd t n"', cross- b -dded# t n. 1ea herin t 

l 
bro· -n, nt. i1. li ... it t, i. d , 
e ·· OS-Gd .t .i 1" -.-• .-... • • .. • • • • .,.. • ... •--• ,._.,._ 



Cove ed i 1. ~oou· •••••••••••••••••••••• 14.0 
0 YHO:C0 E limeston 

a,-., her ng • th bl tohes f yello, 
dens f e 1t, 1 . 

ppe ,l ·n slope, not me . sured. 

S ·A Cov . 11> ••• ••• ••••-••••• • • •••• 14. 0 
~ rrr liln ne. 

Dull ·ray thoring ro , ferrugin us., 
contain 1 l · mesto e p bbl s hie' 
ether to diff rent colors,, giving the 

roe,. p tted appear-1 co, not me sured . 
C v int .rvnl. bot •••••••••••••••••••••• 11. 2 

J .,,..,~ l') 'r''!':'it' l ,,. 
• • '" "·\. .sJ,4,. l10 I 

Gr9 he o yello _ h-brown~ a ei.1 
s .. se - t this loc·- lit • 

ai so ,.., th ~in ., to thin 
bs. This sto is x .. ellont 

. ker thr ughout th l.""e • • • • ., • • • • • • • •• • • • 2. O 
cd i rva, ~bou •••••••••••• ••••••••••••••••• 1 .o 
lAV • : 

n ere 
l. i ... ops. 

st e b 
e l·c 

ded. 
enite 

... ' 
1 s ... (Ld try" 
is lime ne is 
pal--t of 

····~············ ... , .o 
V ued ••••••••• ................... 22 . 5 

li 
. ering ,,.o b , contains 1-- .... 
.fos ils, f oU ii a r pr sent 

JILLARD.... 0 1 sl1U • 
Covered int ul ••••••••••••••• .. ••,•••••••••• 0. 5 

, t -:..\sured. 
' nt . l • • ,, • 11 • • ,. • • • • •• • .. • • • • • • • • • 1 7. O 

, buff •1 • 'l in li t brown,, 
of b:rachi~--r~~e n · i . r 

p y d r bly 
i s 1nmon ssil ••• ••. • ••• • 1 .• 0 

bu£ . , , 
C OOCU i 

·"' h e e cornr10C>n an 
P . ,,. d we th red 

i "1 . 

fu C uric ••••••••••••• -' • 
S us 1 buff or , contai s 
' 1ids •••••••••• ••••••••••••••••••• 0. 2 

buf If ~th rln gray., co~ se-
sulinids "nd b o 1io od r- c;menta 

ent ••• •••,•••••••••••••••••••••••••• 0. 7 
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h'l10 , C 0':t?"eO s, inter th thin 
li1neet,on _. Sh:ile s yel t f' ew 
tr .ke o nge. L·. e 

Fust.1lini.d c n lO , • • • • • • • ~ • • •• , • ., • •• • • • • • 
time t ne, :.r y, eo- rse __._ · inod, f w 
fu lllin ds ~ Bry 20 ns, ~or-l, crin d 
ruite re . re a u.ndant, especi lly itl 
.~ o , :er p. rt ...... • ,. • •••• • •••••• ,. ••• , • ••• ,. • • ••• , 
..,, l$_,, yellow, d .. ab e,. le reous h, le,. 
fue: lirtida and other fossil-.> re either 
• baent or r- re • ...... ., •• ,. ., ., •••• • ,. .. • • • .••• • ••• 
t.· m sto e # uff f eoa:rsa-.gr · :1~.:i, .fusulinid.,;;;, 

~ e . ab tnd nt - • • •• • • • • ., • • , • • • ,. .• • ~ • • ,. • • • * • • • • 
liughe Creek limestone mm her: 

n. 

h,~ e yello d . l, sl&le, cont iris la.rge 
tu ·ttlinids in lfa er. t qtl'.l . t ... ties • ~ 'lJ- a ~., ,# ♦ ...... .. 
Limestone, g . y m.:~ssive,. co~r~e-gr ined, 
s mett:1ha.t s.an y • lim.011itc _1,ll;s voida ...... •• •. 

~ .. le , yell r <r, !>, b-0::.""::. .. ~~1 of l\)e<.1,l;:::; •••• ••• 
L ,.:.:tone; ~rny P-1.t ssi ve > medt•v!l to co 4~ao~-
,;;._,.. in d, cont~.cin fusuli i s -n lar1 e 
m1ni :,H~l"o • Chert nodules cont · .1.ning fuoUJ.ini'"'4 

s 
0 " ir .. egular l nses Form the .;.. in 

1edi;e of the For: ker be·1ch • , • • ... ,. • •• " •• •.,. •• 
Sh; le, yellow drab#' h"1f't"~l'l of roe •ils •• • ••••• 
Limes on:,, light g~~y ~ 1 esive, C<:\,.rselJ 
oryst lli e, upper part 1 s sp~ r\:,ely 
popvJ.l. tt)d i th fusulinido, \Thi.le .. o ror a.1·t 
i m e u.p lmoet o.ntirc'1}.,. of f nsulinice . 
Lo er pt.rt, 1.s l'lU<th softe $ o;tthering b ok 
i nder th . , ppar p:....rt • ;;, •• • , • •• • ••• • ... • • ••••• • •• 
0.'"'le .ed .... .al, probably gr,y ct:)le re 1.~s 

~h4le • • • • •. ••,. • • • ·• •,. • •• • •,. ,. .... • •. •. • •., • •• • ••• 
,,,,,, -i · lle tone, gray p $.;.X, y and ohsi:ly, criL.Ctic 

tern n<l fragxnent s <:>f other ossils 
wee the in elief •••••••• 11 •••• • • • ••• • • • • • • • • 

S .a: e., y .llow * b, cont~ ins nm: roue 
_o - like o j cts that ,re :p oba'ly burr 
.fillin-s,, bsr.r,en of ther fossil(:! •••••••••••• 

Americus lime · one t1embyr 
Limestone, blue- gt"'Siy, dense, fine .. gr. ined 
ve, thering light bl~e Fusulinids a ·a 
aonunon • • • • • • •• • • • · • , • • • • •• ., • • • • • • • • •• • ••••• 

0.3 

11. 0 
0 . 2 

IX. · n J 5,, • 29 , • , t ., ? E. 
ct· l11~ge ditch up the ~!!tS't - fll · · n,:;: es ... , ::-~ m~.nt tl • t 
t ~ averses the e uth c--n-cra par·t. of ..-,e"' • :::.6 and 
north oentr-.1 p rt of ~e • ,35 . 

~ E f omit tio .11 
Long Crook 1 ~estons ;;1a,1.be ·: 

Gray t e 1J mi sand r-'1- "Mttlins _fufill.11n!dn_ 
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'bund nee.. Occur~ agtnent~ on gr sio:1-
red lope , bot ••••••••••••••••••••••••• Hug re'Ck lit. estone inemb • 
, ive, co rae .... g 1.n d,. c nta n ~ 
t eQ, fuaulini are bund nt, 

•••••••••••••••••••••••••••••••••••••••• li tone memh : 
ne, <.; un f to c .:.. rsely cryst~ 

fu iriid, po rly exp 
the exception r ho A us eston, 
r for the o her tl 
t re est;imateo. Th· ltme .... 

eonpo it unit ,sac ely 
red ·• ••• • • • • • • ••• 1J • ., • • • • · • • • • • • • • • • ,. • • • • • • 

•••••••••••••••••••••• ••••• ••••••••• k l ono . m er; 
. ro lt y • irnpur oolor is 

y ·ll n t ured. 
ov ·· · d nte • •· • , .••••• •· •••• • •••••• • • ., • • •• • •• • • • • • • BROWNVIL E 1 • 

oor . ., 
coaree- i d, 
fusu i e c 

S;;i V , , ine t 
:renaceou.s, 

e t 1iek es 
PONY CREP.K s e 

Cove te l • .. • ••••••• •· ... • • •••• •...... • • 
. nd n b n, sli .£.. t y cro s ... dd d, · 

expo i c ss ••• •. • • •••••.• •. • • • •••••••• • .. 
Cove intsr-v l ♦ .... ••••••••••••••••••••••• 

G~/AY ·:ORS""' : , 

on·• 

. g ·ay ~ i th bl t -~ s 
\· t n s red • 

..................... •e•• • •••••••••• 
ing bro ~, fo_rugino s, not 

red •••••~•••••••••••••••••••••••••••••• C.~"'• e: 

,1lt\. .. . DII \ 

ring t yell 
i ;;;:, re pres -n ••••••••••••••••••••••• • w 

g :Y, c_la re us, co 1nu r len 
o 1 rep l cypod, probably ....................................... 

•••••••••••••••• ................................. w•• · bi il y, b rren •••••••••••• 
1 ••••••••••••••••••••••••••••• 

.d o le r nit e • .. • • • • • • 

, 
7 .zr. 

u Q 

JO. 

50. 0 
15. 0 

1 . 0 
0 • .3 
3.0 

11. 5 

1.9 

id 
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ORAKt1t to at ion! 
Long Creek li ,estone ~ember: 

Limestone, t n, s ndy, soft , fusulini s 
~ re abund rrt 111e the.ring in relief of the 
bed • • • •· • •. • ••••••• • • •. • •• .,,,., ••• •. •. •. • • •• •,. • •· 
S le, git" y:, cale r oua, m.q:de up al most 
e 1t1raly of ru ttlinid.s • • • ••• .••••• •• --• ~ • ., ••••• 
Lime tone, gr ,y, oo,raely o. stalline d 
mtissive. Fusulinids re not so nwoul50U8 
and evident as i n uppet b d. r~w fr, g• 
ments of br chiopod$ ~e present. Crino1d 
plate nd stems lsc a~ present ins all 
numbere • ,. • •. • ••••••••• •.,. ••••••• •. • • .,"' •••••• •• 

flJ\it~IU SHALE .for t:to?:U 
Oaks aha.le member: 

~ray t brovm fJ.hale with thin lenses of' 
black, earbo eeous s le, no.n .fossil iferous, • 

Houchen Cr-eek limestone menihert 
L estone, fine grained, dense, ssive ,. 

i-k.,,. y, 10-thering t.o dirty gr: Y• 
Contains s ll phosphatic braohiopod ••••••• 
Shale I bl ok-1 .fissile 1- lowet' part , 
c le eoua in upper p rt •••••~••••••••••••••• 
Limes one;, extx·e ely tine gr. ined, pur-e t 
dark gr y, b rren of foe.ails ••••••••••••••••• 
S -le , C..t).lcareouo, y~llo t·.o g ay 1 

barren of foasila •••• •-• • •••••••• * •• ♦. • • •• • •• •. 

Limestone., ms iva pure, de 1se, d'. rk 
gray, ·w·eathering lig t gl"._ y • •. •.,. • •• • • . ••• •• 
Shale,, gt .. y, c le reous~ o rren • • ••••••• • ••.•• 
t e.atone., gray, fossi i£e:rou$; shaly, 
cont i1a tiny helic id gaeti·opods, · fr-ag1nsnts 
ot b a chiopod •• •• •• ••• -•. • • ., • ... • • •••. •. •. •. • • ... 
~hale. bla k, fissile, co~tains lob te _ 
alg l £0 s, . 1.so oyl ndr:ical obj eta which · 
( re prob . bly btn"TQ 1 f . lli.rJ.gs .. •. • • .... • •. •., • •. •• 
ti~j ton , • . ndy, oft • poro s ~ yello ·, 
liuioni ti •• • ••• • • •• •· • •• • • • • • • • • • • ,. • • • • • • • • i, •• 

Stine , h l me :bor:. 
Cover-ed, pr bably yell 1 shale •t-•••••••••••--• 

FIVE POINT lirn stone: 
G. ay to reddioh brown we.ah ing dark bro n,. 
fine gl"' 1ned, _.S.;;iive. to s;1 >htly e~o~s ... 
bedc ed+ 'fhe t p • 5 feet 1.s ~ eonul.nl.te, 
crir,oid pl tea nd f'e rueulinide occu 
in lower pal"'t . Limox ite nodule· re common •,. 

Shale~ ' r-k~ gr. yi h• blue~ pl ..,~y, ~ rren of to sUs, 
. bout .................................. •••:•••••••••••••• 
t ~ esto· , r.!of"t, ir~p'Ul .. e~ po U.:.,, yellow1sh- t n, 

t~1e in y • llo ·1, contains a thin shale br 1 
r- th ra •. :d.le, - · ~ -ot--los l • •·, • • ..-.-.-.-.-. • • •• • •• ~ 

20. 0 
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~ -le, gi Y, wet r i ng ~o yellow~d~ b, b.rren ••••••• 
\,) 

1 
d .. ,tene, c lc ... roous, int :rb dde · ith silty St . careous shale, ba ren ,. •••; •. •• ••• • •·•• ••• ••. • • • • • ... 

;:.; · le,. yelJ.o i dt-:. b • • .. ,. • • • • ... • • • • • • • • • ·• • • • •• ., • • • • • • • • • .oRO :ilTVILLE limeston t 
Limestone, gray, we tbering yellowish- t 1 . 
Cont ins a £e : small fu,., ul:tni s cril,1 · 
stems ,. n.d. fragments of othet- · fossil• ......... •. 
Shal , ,-;\:ray, c lcareo 1a ••• • • •••• •• •• •. • •••••• 
Lim stone, re d.ieh- b:ro e-_theri: ; bro· iah
gr Y, slightly arentaoeous , Uppez.- zone of bed 

s n ,. bun nee of 1 rge fusulin1ds: lower 
zone i spars ly. popo.lated . ~ith t! or • • .,~ ••. • •• 
Sh$. o, yello, drab, b rr- n •• • ·•• •. ••. • • • ...... . 
Litnestone, org nic c le renit, t n we th · 
ing gr y t brown. Had, coe1se•gra.in d 
with thin shale lentils di per ed through it. 

Oi CREEK ~ .let 
h e, ye lo~ drab, eil y to ndy ••••••••••• 

S ndatone., gr y t t n~ WQlthering buff to 
b wn. Upper p ... rt ·thinly -· .mina:ted while 
lo er p rt 1s croae- badded and ot. tinel- l1ke. 
Soft ~nd. fri. ble in weathe:ririg while fresh 
s r ace ia c mented. by e. lcite ~nd i,e irell 
indurated. Contains uscovite ~ a biotite ••• 
Shale,. yello ~ ilty m.1eaceous •••••••••••••• 

ORSE limes one: 
Gr y e thering broV, • .f~o s1.l 
i:'r: g, ents, th 1--od au £ oe . i""' pntt d , e 
to .ossil rr grnents n sn ll irnest n 
pebbl • them to th~ n ala , ahaly in 
lower rt . Expoa·ed portion is ••.••••••.••• • •• 

I C ve:red int a . val • • •• • •••• •·., • • •. • • •. •. •·• • •·•.,. • • • ••• • 
I fJEB i.SKA CI..i;Y 1 • esto e.: 

G ... y to · t r.i , te .tl ering to buf"f, co~rse~ 
g _ined, foci ils er re. replaced y . 

gonite~· Str 1y ·£orruginoue, p orly 
expos , •••• • • • • • • • • •-. • • • • • •· • • • • • ~ • .. • • •·• • • • • • • 

Covered intcrv-1 ••••••••••••••••••••••••••••••••••••• 
JI!-~ C~ EEt li est ne: 

Dark gr· y t;o tan, <Ie- thering bu££. Co rse--
gr 1ned, a.ndy nd sh.aly in .rt • Bry·o.zo n, 
,.. ·d c:ri oj.d nd br· ·chiopod f.r$g -.-nts re 
present s ell s .f'U.sulinids .................. . 

7. 0 

.. -I • c . l, T. 28 N.,, • E. ured up the outh 
b~nk of Sand Creek in nor ... t 1we oorne of section 
to th d run ~ing on the tcwn .... hip lin ·• 

ITLL.L,.D-LANGOOf' h. lot 
Lim stone, r y, we.::thered bro , with lotches 

-e:t . d, S · nd "', .Jed:t ; .. i 'J t-a.±ni .. 
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iny fr gme t ot r,,os il hell, po rly 
expo od, bout •••••••••••••••; ................. . 
Covered interval, bout ••., • ·• ... •• •• ·•• • •••• • ••• · 
S nd on , ma s.ive, evG - bedd •d• f e 
·~ inad•. t n, · e th · r i ng o~ov , n t m- su ed. 
overed 1nteu::'Val •• , • ••••••••••••• • •• ~. •. •. •. • 
nda:tone.. tan, ea.thering brown, c:i.--osa .... 

edd d, "'reeh urf'ae i eover d with 
limoni te str · i ns~ also eon . ins w.ie , J. ine 
gr ined ,, bout .• ,. ..... ., •••• ~ • • • ,. ....... ... • •••.• • • 
Shale!' ,ray to gx·een,, barren 0£ osails, 
bot ....... ..... ~ ••• ~ .. •••• ........... •••••••• .. ••·• 

S le, r o ....................... •••••••••••••• 
Sand ~one. grtay e thering brom, cal 
c reou - ·n £re h surf c · • ~ • • • ••••••••. • ... •· •• • • 
Col r .,d interv l •••. ,.. ••• "'• • • ♦. .,. •••• , •• ••• ,.. • • • 
andaton • tan - e th:e1,.i11g to brown, ripple

markedt oont ins 1.lpt-ints of fos il pl nta ••• 
Cove ed int rva.1 ••. If • ••• • •• ,. • • .... , ••••• ., •• • ••• 

limestone, not e:-1sui-ed . 

XI!. Sec • 2~ T • 2c: N. , R. 7 E:. Measured up outl .... er 
if t lies in · -orth et , rt or secti on. 

2. 0 
14. 

2. 0 
20. 0 

EEK i est n ~ e ured,. 
ix 01~,, l , pro !tray, sandy t.: la • •••• • , •• ,. zs.o 

i1.e,.. masei ve, croas- .. d d, .fine,...mr in. d uff 
to n. Up er · ~t 1 b dd d whilo lo~er 
p ·. _ c:ros~- beddea and ehan_ l-£illing. This is 

i o ly u:tcrop th. .t how· thi => chani el filli11g. Be 
I thins_ rapidly north and eouth of thie expo ,re 11 

bout • • • • • ., ., .. • • • • .•••• ; • • • • ••• ,. • • • ... • • • • • • .., • ,. • •· • • • • • • • ll • 0 
C interv 1 ••••-•••••••••••••••••••••••••••••-'•• 21. 0 

., "'-8"' - ' • 

Li 
b · 
£ 

t"" with 
n iny fo s··1 
. e potted 

•• ••••••••••• 1. 0 C platy . , n ; ... 

· · ·~·-····· ········ · 1 . 2 L , her1iig u.f£ with 
c s · sl t:!htly croas-

odded, co t mt · r r re ••• 
WILLARD- LAHODOI'l · le.: 

$1 le; eni y, s1 ty, fa 
thin st ks oon le ••••••••~•••••••• ,.o 

one, b - tho1--ing li b , 
·dp ytro r ng 
hale, dirty :i.ni 

s fossi r,- d ia ·he 

L e~.1 n b 1 ~~~• •••~••••••••• 1. 5 
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$ha! , yellow drab w:i:tb thin sand.st.on d 
roon shale. not me st-u-e • 

nII. Seo. 24- , T,. 2$ r~. , It. 7 E. Me--asur-ed up ast bank 
of' creek th t u:ns thro .. h t he outh eent l part 
of section . 

JI ,1 CREE!, limestone: 
~ d,*mass·ve~ gray we th~rin. yellow. 
Ii"ue l1.nids re plentiful. · Other .fos :tls · re 

t:1n poorly :rapriesented • ••·• •• •. * • • *·• • • • •• • •• •• • •... 2. 
v i:1,IEORICH sh.ale t 

St le, g ~1, ·foe iliferoui'.!I •••••• • ••••~••·•~•;. ; 3. 0 
CQ4l •.,,. •. •" •. • • • • •. • • • • • •. ~ ••, •.,-. • ·•,. • • • • • • • • • • 0 .,4 , 
Sh e, gr y, sandy, calc ou.s,, eont•ine thin 
bedded eale r us~ - dstona i terbedd~d with 
silty sh le, barren of f◊esils •••••••• .. ••••••• 20. 4 

G"" A:tIDHAV !I limestone; . 
Gr;a.y w thering, x-ed. to p · l?l , 011ly :t'o!llsil 
present is ~, rge MitllilJa• rh a · is ~ 
c lcara •ite • •••••••• ....... .. . "•••• ••-•• .. ••••••, 0. 5 
li ter level • 

• ':1.V . Sec . 13, T. 28 n. , R. 1 E. Mease u - e~et rd 
£ oing escarpment in southwestern p rt £ section. 

:SROi!}rIYILLE lirne(e;"toi ,:\, ~ t.ct mt - ,(U--¢d.. ' 
Cov · ,:-,ed ::i.nterov l • •. •. •. • •••• • •••• ., • • •• ~ .. • •• .,,. ..... . . • •. 36. 4 
S · dstor1e, t n we. thering brown, evenl~ bedded, :r;ot 
111e · sur~d • - ' 
Covered inter-val • • • • • • • . • •., •• • , •. • • • •., • •• •·• . •. • • ... •. •. 14. 
G YHO USE lim,estone t 

Gny 11eat.hering to light ""'r y, rneditU'U ~r in· d, 
r. ssi ve, e-omewh&t s n.dy 1 sp: S()ly f~s-,m:i.lif er"!'"' 
ous, n t ma· sured. · 

Covel"ed · nterv"t' l ., • • • • • • • ••• • .. , .. • • • - • • • • • • .. • • • • • • • • • • • • 14. 
· o tone .• & y, v10 t.ho-Aing }"'cllow·, eont .1 s lime .... 
stono · nd sl le pe blo interbsdded with cle.n, pure · 
U 11 e l:i,.r e:stone lenses .... • • • •• ; • • • • • • •• • .. • • •,. ••• •. • .. • o • .3 
Covoi-~od :.ntort--~::!. •••• • .. •. • • • • • • • • • • • •,. • • • • • • .. • • • • • • • • • • ; .3 
~{EBI- Sf'J. C:tTY l!.no$4·ono • 

Bluiwt-gr y, w tharing light r. ,, dium 
to conr .. oo • · 1"' ~,nod~ not oru o i:red. 

Covcl'OU ::. to:i'.'' il' - !. •• • • • .. • • .. • • • • • • • - • • • • • • • • · •,. • • • • •· • • • • • 2 •. 0 
titn sto1e, yell w, aoft. · impur, s~lty, not me.sured. · 
bovoi"Od. ::.n: . .,_""i!O..l • • • •. • • • • .. • • •"' • • . • • • • • • • • • • • • • • • • • • • • 16. 6 
~!I CREEK lint stone , i ot l::.c . :su.ried .. 

r.v . S o. 13 • 28 N. , R 7 ,. ~11 - sur-... d 1p south b nk 
,. · o~ c oo ~ nca- cc;mto·,. of seetion, ~ o u 1/ ' ile 

$0' th of r, nc houa\;. 
1 meatone , ·hit,· e th ~in~ lig t ray 1 

• ·t:" 1 f oO ... G, 11 v-m 1.1.re • 
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0Jotei00ft Kint
1 

:rv ·1 • • •• • •. • • •. • •• • •• • • •• • • • • •.,. • • • . •. • • ll. 2 
•J, · i~~ 1me tone: · 

Covare 
atone 
DOVER 

'11 
• n to gr · y, we th t-ine, y 11 , , fusulinid.s 
re comm.on., not .me ured. 

interv l,, p-:r-ob bly s ndy ""h• le 11d thin sru1d ... 
•••••••••••••• ••• ••••••• ••• ••• •••••••••••••• •••• 
li e tone; · · · 

L" est one, . y, eom wh t s ndy • e thering 
bro.wn • .f.'u.su1inid$ re common. 'bout •••••••• •• 
C?ve:i:- d int. rv l pro bly s ndy; gr y 
s ·le with thin•b ded s ndston~, a out ••••• • 
Lime tone_ blue- gl:'< y. 1,: ther-i g buff, 

-ndy, masii ve, d 1l thin shal . r l~ ne r 
middle:.. Upon w · thtlri this bod loo a like 

s . d tone,. oont in few l rg well-
preserve r esil , m inly ,D1 g;t,u;,qqlp~t:tag, 
n rt o top few fusulini •• •• ~•• ••• ••••• • 

D-. !JODON h let 
Sh •l . gr .y to green. r1e the.ril"lg gr y, silt ·• 
l.t"'csai! re either r re or ab · nt ~ • ••• ~. • •• •• 
Sh,l~~ ) roon, barx-e f $ ils ••••••••• • ••• 
Li.estone. t;r y, . e therj_ng yel o ish• 
broW11, cont ins nu1,1erous br ()hiopod d 
mollusc, n fr gments, rt,ieul rly a 1 rge 
pelecypod 'lhieh is rob b y r1"laJJna •• • • •• • •• • 
t ter level . 

1. 0 

21. 0 

,c'll. Sect 011s )5 nd 36 , •r .,. 2 n. , R. 7 E. r-e sured up 
ea.st f eing eacarp ent near the mi-<l.dle of eetion 
line, i h se r.gton tho to s ctions. 

GRA.YI10RS l · .estone: 
Gr y# we the ing lmoat 1hito with irr~gular 
bloteheQ or t.n. Fossil remc.ins •re£~ .
.ent 1·y and re i stly o br. ohiopo a nd 

crinoJ.d . Ou erop i poor ~nd not o ~ ured . 
Covere nter . 1 •. • •·. •. • •• •. • • • • • • • •. • • • • • •• • • • • , . • • • 14. 0 
L · o .. t ne, gr y to y llo*J* e thering lemon yello , 
co 1po;;;a d of thin . lte ru ing bed.$ of c le.:: r-nit 
nd pur alJ11oat litho :r phie, limeeto o, no "'ossile • O. J 

Cov red! :terv, l ....... • •• • ••• • •••• .. ••• ••• ............ ,H, 5. 6 
NJ.ID ., ... ~ CITY lim st l : 

Li ht gt r, w -thet'ing uf to bro , 
pp· ar s . eoquinit · we th ring to alabby 

f ~ uts n t gr,. a- cover d slo .. , not 
m ;,. ured,. · · · · 

Covered interv 1 •••••••••••••• • •••••••••••••••• • ••••• 8, 
L1n~- O'C,Ot'l 1 . n y, yellow. U lly p a nt s 
,..r , . , . 11ts lon th g-r ss ... cov r d slopes, not 
1.e s x•ed · · · 
Covere i:nterv 1 ••••••••••••••••••••••••••••••••••••• 6.0 
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JIU CREEK limes"" on. ..... t•...,,4-, t -C d '"' -~ 1 Avi, e. sur~ ~ -
c<1 en.rare · i.n'ter-,1nl • ~ ,., • .. • .- • • • , • ,. ,, ,. • • • • • -• • • • • ,. ............ • 10. O 
Q· n~stone , bro 1e thering :rk bro-wn with red · 
~,_au

1
:la, g st opod ·· casts nd raolde ar.e eommo • lso 

ripp e- -rked nd cont ins imprint s ,0f plants, 
not me; sured. . · 
C ~ vel"·?d interval ., • ,. ., • ·• ~ • • • • ., •·• • .,.,.,., •••• • • ., ., • •...... . 7 .o 
G.i:tAIIDi · V EH l ~ neeton~: 

0 rk gr y,, w thering dirty•buf..f1; Coorsely 
eeyst 111.ne ·vrlth sm 11., rounded pebble 
giving it · spotted ppe :r nee en weQtherlne;1 
Ferr ,inou * cont ino v x-iet.y of £0 - i1s , 

l" ohiopods, e·r ·inoida, ryozo: ns,. tuollusks 
nd :pooaibly f ow fueulir da .. Im,rg!¼'l:it:~:r:a 

oecu.. in pockets long the OU\-<Jrnp. Foe$ils 
re difficult to ree-o~ize due to wecthe:ring •• o. 7 

XVII.. Sec. 261 <f "' 23 M., R. 7 ..... M.aa txred from water
level of S nd Creek to top slope in the north 
e.;..nt l p-r-t of seetion. 

BRO\ffNI'.LtE lilne$tone, not measured,. 
fOirr CREEJi s. i le: · 

Covered :tr-iterv 11 prob bly aandy · sh-.: le •••• ••• 2e . 6 
Sa.ndsto e, t n , we:. t.l1ering brat•_. , fine 
S"! ined, linionite spots 1~~ diape.r.sed 
throughout .,h be<l, about ., ..... • •·•. 4' • • ~. • •. •. • l . 5 
Cov~red in:tervQl •• • • ·• •• • • • ~ .. " ........ • • • • •.••• • • 21 . 0 

GRA.!HO!:tSE limeato-ne: 
Or. y I we t-he:r-ing 11 ht gray, medium gr ined , . 
.fos<•1ls re fragruent l, not n1e, $ured. 

Coveted interv-1 ............... •~••••••• .. •• .. •• ............. l) s.s 
L · ~estone,t thin , e there yello-w, - lt- rn t ng 
layei"s o.t c. le :rtlnite nd ele n . euse limestone ••. ••. 0 . 3 
Covered interv l •,. • • • •,. .. •,. • • • • •• • • • • • •-~ •• •. • • • !llj • • • •, • t:,.,. O 
r:EB S CI Y imaatone: 

Cr ~ e ther.in,:;;) b:ro~ :h, (£l:,.tl et'ed ll"t".f,!!lc 
is pitt-~d, sllal y in part.a . At this loe .lity 
this bed -is ,. ie:ro.-eoau.in. • •• •. ••••• • ., ••• ••• o~ 7 

""'overed 1.nterv 1, prob.bly ·yelio sh le ••• •••••••• .. ~• 4,0 
Lin1estone, yell ow o whl:te , . l meston · d which 
e n be ~ n¢d by v ri ticn of lithology _ -:na c lor. , 
Up .e zon is yelclow c c r, ite gr di~g ~o"t. 1 · ra 
into a ele n , white, St\.ni- 1 l :un st ne ich :ui tut•r1. 
gr de _ down . rd i:1to sh ly , silty , ir.• pure _ . 
1~ estone. Thi ~a the only outcrop of this l1me• 
stone t.h t w round i Pl'¢(), ;; ~ •• ~; ;. .................. 1~5 

1 Sl~le yello -:; , 11.0 .fossils • • • , • .. • • • • • • ..... • • •, • • • • • , • • • 4-• 0 
JI:: a. EE?' lin et :11. , not e . sured• 
W-ter lev l . 
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X'fIII . Sec ., lJ,. T. 28 N., .• 7 E. He. sured up st fficing 
1 

esc rpmeut;_ on s;outh side of ro d in northe st p; t, 
o.f sect.ion. 

fvQ Vu">.,., n 4 
~ p • .cil' 1.orm~t.1..or.u 

Hue;les Creek limestone, not re sured. 
ovGred ;i, . erv .. 1 • •••••••••••••••••• • • • • •• • • •• ,. • • it 8 . li, 

_ i\merious lime.st.one, not measured. 
l:ii\ ~·•:LIN sh◄ le foru tion: 

Cov~red interval, ~{bout •• ., ••••••• • ••• • • ........... ,. '? . 0 
Houchen Creek 11:me (:!tone: 

Yellow. soft, porous , 1-mpure , b rren of' 
fo~ ils •• .. •••••••••••••••••~••••••••••••••••• 1. 5 -,ROWNVILLE 11.mestone t . 

Li:r.1es~o1:e , tan to i:;r. y we tho:.. ii-1,e d :ck b::t•own, 
fusuli .. i,ds arc plentiful.,. fo:t :1$ ,. prominent 
heno, not measur ct . 
Sh le, ft. y, not .. rie sured. 
Li~.1<Hltone. yellowish- , ovi-n, s ndy ~e .. thering 
to thin ~i bs, coquinoid,. bed. is l, de up 
almost entirely· of ·~ gr:ents of · • &, 
not me. sured, 

POtJY CU.EE:f ah,; le: 
Sh~le, y.ello s ndy , rren of' for:;sils •••••• ··•••• 7 . 0 
Co 1 ••••••••••••••••••••••••••••••~••••••••••••~• 0. 4 
Sh~le, yellow · s . nd/, thin beds of · 
sandstone •••••••••••••••••••••••••••••••••••••••• 25 . 2 
S nd.stone, brown, fre .. ~h surface filled lith 
tiny limonite spots •••• ., • . • ...... ., ••••• ~ ••• • •• , •• •. 1 . 0 
Sh..:. le• yello\t, n.dy • ,. • • • ••• •. • •• •. • •.,... • •,. • .. • • '❖ 

GJ YPORS t limestone: 
Blue ... g y, wet):therinf; to li;:.;ht er y • el 1 g:ht;ly 
~1; ndy ~ · r. · g 1ents of fossils . ro pl · ntiful, 
medium to eo re- r:r in!.:, ., p rti lly e:.x.posf:!::~ •• l . J 

Shale, yello 1.~ £0 · sils re r re 01° b ettt • *. • •· •• • •• , ·. lr •• O 
Lin eston,e , yellow, s nd.y,. orur!ibly, not ::ie~ ~r x ed. 
Cove,,1. ed i nt~rv11: 1 • • • • •· ... • • • • • • • • ~ ♦. • • • • • • • • • • • •"' • .. • • • • • \~ . O 

. SKA CITY limes~ ono ! 
Appe rs ~s fr, g;menta long the gr es .... 
covere< slope; gr y 1ith stre~ks o! an, 
we. theri g gr .y , not me sure~.• 

Covered iut .. erval • .. • • • • • • • • • • • • • • • • , • • • • • • • • • 9 • • • • • • • • 14. 0 
11:: '""REEK limestone .. 

Gr"' Y, we therin:;, g .y ith.blo,ches of 
yellow nd purp?-c • fl~suli i s _ rel 
ple11t:.iful,, br-. CJ1iopods t nd r1.1· id stBm 
re or.es<::mt ··1ut, in lesser n u!lbers .... •. •...... 2 . 5 

F1RI ED.,. !Cl j sh'" J. e : 
Shi le .. c;r y co Orvd by soil bout •. • • • •• " ••• • 4 . 0 

.. "O. ( .. A~ oa ............. ................ .. .......... ,.p •• ••••• .. ••• ~ 

Sh, e.. gr y • 'iite ther.ing yellow· in lower 
, ·1 ry • p rt. ,. St'I l:l . n~ ·. ;- • .... ,. .,._., +• • ...,,. • •-,._.• • • •·• ... .,.._.. -.-.-. r--
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interv 1 •••••• • ••••••••••••••••••••••••• • ••·• 
estone: 

D_rk gr y to blue•gl."' y,, we the:t>ing bro • 
Jl1s;typ~;Lo1zrtq~ is :found. s ringl , thro •:h 
the be ; few fu ulinids re .round noa:r the 
top of the bed . We ther· to 1.bby fr ~ 
ments . ·· .ndy , ~1 · ghtly aroa - b. dded in 
pl ee , not cornpletely e :posed ••• • • • ••• • • ••• • 

11. ea. 26, T. 2 . • , R. · 7 E~ i, sured bout 
1/10 mile north of runn · ng e st fro n 
tho vil ge of Fora in the southe st corner 

. of seeti.011-
Bh.;ale, g y, w thering ye 1 w,, b rren of fossils. 
r.ot i e. ~ured . 
Limes one , yello~. s ndy , ppe ra only s roun ed 
oulders on slope , not m ~sure . 

Shale, yel low .••• • .... .................. ,. • • •• • ........ • •• 
JIM CREEK licest ne: 

T n t o gr y we ,· thering browni sh-yello , 
11 ssive , top er t s ll , s labby 

n • • s nee, 
~ ....... ~~- ~~~~;-~, er no us . monite 

ii.Irm IC 
re resent on loier surf ce ••••••••• 

S ou~ , foss l i£e ous; 
C ....,.:;~.,-;;;.;;.~~ n ot er br chiopods 

. e • ••••••••••••••••••••••••• 
Co 1 •••••••••••••••••••••• ~•••••• • •••••••••o • 
S' . le , gr y • not me sured. 
Via er lovel. 

"" .. ·., See• 25 T. 2 • , R. 7 E. I:.e · ux ed t ro d-cut on 
.orth si e of r a in the extre e southwest corner 
of s ction. 

~ha - n t e sured . 
:EB •. ASKA c11rY limes.to e. 

,ray to bro·m1 , c l.c l."enite, i:nterbe · ded with 
o le reou h le. re roun ed to 
sub~ n · ar • • hey .re p-e~o 1in tely lime
ato e pe ble with sore sh le pe les. Top 

.. Jttb r ia ·thickebt nd i t;i ooquinite in 
u ner p rt ••••••••••••••• • ••••••••••••••••••• 

SI le, gr~ , sp r se y to siliferous •••••••~•~••••• •• • 
0 "ere ix terv 1, prob l y ... r y ale contal.nl. 

iimes O e concretions ························ ·· •• v••· 
IL CR:CE limestone , ot e wure • 

Cov re i ~e val ••••••••••••••••••••••••• • ••• ~• ••••• 
· ·tA r"DHA VE · li estone: 
L GraY we.· he ing 

6. 



n , 1 rge 
is nresent 

1 .; I . oeo. 1 , 'l . 29 :r. , 
s rtin,. in f 1.ia 
oo·ner of section 
to nship 1 · 1 , IJ: ic 
0 lahon -- . 
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cl-cy o, ob.~bly 

R. 6 E. 1e sured up creek 
1 d e 1ding in northe st 

c~r juncti c of st.te line 
sep . r., t s r . 6 nc.. • ? of 

RED EAGLE form tion not e sure 4 • 

~roH.{SOli sh le: , 
ohalc , yello 1 dr b, h ~r:. et ••• • •• • • •• • • • • ••• • • • 

h le, rr: roo ••• • ••••••••• ., •• • ....... • .... . • .. . . . 
..;;, .le, gr .Y. ie therinr; yellow •••••••••••••••• 
Lira'-.lot<n1;;} , so·'t, ream- co"o~ ::id ., i.11l. urc, 

. rly- ,. • • ••• • •••• ,. • • • •.• . ,, ....... . . .., • •••• .• • • •• • •• 
Sh e,. tan ·'le th;..t'i:r .~ yello , s .n y, con.-.. 
t ins thin, sa y 1 · ,•·stone ..................... . 
Sh.- le, 6 :reenish-:1'.L y •••••••••••••••••••••• •,.,,. 

· rue stone~ gr y,. so ft , fine .,r ix ed, w th ers 
to in ~gul~r fr. guents, fo"'eilif .,:cous . 
Fossils he. e been . epl~ct:id 'y d. r co .r"''ely 
crystall" c -lcito ........... • • •••••·••••••• • • • •• • 
Sh -let i te:rt' d• o · t t.1. in lirnesto Cfj, 

fuaw.::i.. 1 ·s are pr>oscnt .. . ... .. •••••••••••••• ... . 
:r, lAKim. onti"ltion • not 1 .. e sure • 

nd 

10. c 
l . 5 
J • e: 
2. 6 

.o 
1. 5 

XXII . oec. 1,3, 'I . 
o.r ere on 
of section . 

ri1· -:. -r t. 

29 r,., a. 6 e. 1 sured up rnst b ~nk 
G! .. l.nhot"' -1:,, nf.,;as L!:no !:n n rtne ct p rt 

1 ti., .... o . ion. 
: 10 e lii.e tone member: 

Gr y , · t , · e .the:rin_j .re rly white . top 
be is buft to y,11 w, sli htly rA aceots . 
utcro is poor, ppe r· ng .:. t iD Jcf.!tho.::·o-, 

sl;!\ b • 
,nn tt lim stone i.1ombcr 

Lim stone 1 , t g ... , y •'iG ther::.11~ to d~r1cer 
r,,, y ,, i O- :.s t e .1. in le o.2 t - .. ,.ed E ;le 
,~utcrop. "'11inely oryst line calc · tc · 
tyoic of up e:c p- rt of' t~-i 

J; 1 .,. ., ·t nd fine y or') at ....... 1.11c c .s.C c 
nuace- ......... . .... . , ...... .. ... n•• ··········· 
Li esto , ::. a,y \ o therinr) to ";::,nff, soft, 

G9theri <'.) unt~ r O '<;;Jt'lyL4.:_; 1- -S 3t. , .. 4-~ b ... d.3 , 
.fo silif e!'OUw •••••••••••••• • ••••••• ,t •••• fl ♦ •• 

Lin esto e, r y r · d -r~:.e;.----
r -y ine to co rae it i 

tyoi~al of this b- •• ~nJ 
l ·01ito st ins, thl ••••••••••••• ••••• 
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XXIII. l / Sec~ 4• i'. 29 ~1 . • R. 6 E. Je ur d up eac rpment 

on Kai ss.s•Okl hon L;,.ne in nox,; · he. corne: of' 
ec.rt.1.011. 

GRENOLA form tion: 
elev· 1 . ·ostone men:ber, not e sure • 
S lera oint, sh le member , covered~ • rot bly 
ahale •••••••• •••••••••• ••••~•••••••••••••••• • •~ 13. 0 Burr limestone member• 

Covered, thin tossilifer us limestone 
fr ,~.ents . · · $tra · . lo.ng the gr ,q-co-vered 
slope. p-rob -bly inter~· -Odded hale mi 
limestone • • • .,,. •• ·• ••• •.-..,, ••• -. • ••..... • • ,. ••• ., • • • 5,.,6 
11~1 stone• gr y, w-eath rl.ng "hi ·a, t. sei.ve ,. 

. co rse g~- in d, rosailifel" us •. •• •••• • •••• •• 3.5 
Legions le. memb r: 

Int · t-beddod ao:r i.eo of thin l,,di e tone nd 
shal ......................................... ,.,. ......... •• 4. 0 

S~llyards limestone member: 
nray, e tl rin.., gr y to buff,, :fos 111.terou.s 
:tn lower p •rt,, a ndy, -·1\ din upWi -rd int. . 
c le· reous silt~ton •••• ·• •. ••. ••,. • •••••• • •• «. ,.o 

f·O . ..,A shale• 

L 

S l , i"r y ~ i:11therlng buff .• b.9.rroi •, • io. • .••. • 6.0 
Shale_ rn roon., ba ren ••• ••11••••••••••••••••••• 11. 5 

Se(i. 2 ·, T. 2 . N., .• 6 E. t\,~e .s rad. ,long -he •· . S.1-
k o! S lt C eok J.n th8 •re t e:n r part of the 

• 
. nt 

one memb r: 
ne, gr y, mi1 ~, coar el ryst llin , 

,, . to h; • e -ed surf ce 
. nd · ged • 1: f o • •• • • • • • .. • • • • • • 5 • 9 

Che nd t n dol ie t _ne • •·•••",, ••• • 2.; 
Sh e, yel e e , fossilifer-
o ........... . 
ti s ne -nd gr ~, ' in r ·· ed, 

e e h a cle eil;e strir • 
thro . it, · re Cc:· r 
if~rou dye b•t N ici.dle 
is s . zon co ins..:..;::~~ 
§ ·. , , ..................... ~ .................... o••~ 9. 5 
I, e . Li nes re CO,;. rse 
g n color ••••••••••••••• ••• 2.2 
Li ~ ss · ve t co . a in · d • •• • • • • 2 .. 0 
Lim· e. Limeston o ,..h 1, 
c ... rni11ed blue • • •• • • • • , .• • • ~ ••• •• • • "• 1 . 5 
L sto~e, gr~. re sive,. sonewht,~t "O omitie. 
L nite fill i n ti bed•• •• •••••••• .. 4.5 



_10 J/' 

. :1 . . ec. 2 _ • 29, • • 1 . 
. n in~ slop. hie is 

ner ..t section. 
. ,ATr ,.,..E"' • . --"- n., 

,'1 .. . sur 
,", r ... ile 

··h . l'!OJ'.°'t 11 
of n rt ·l -

Cot.t iri estone u1e 1,, er .not .e .sur .... ~ 
J;'SK, .. DG 1i 

r y e ~ ·the · buf J. to yello •. 
-~ L ero 1s, c,. 1 o 1s , f 1w thin 
fo . :i.liferous li1 e e~ • ••••• ., •. • • • • • • • •• l • 

-. er ss-b .,._,. .~r ;y , C:.l c r~o ~s, 
ea . 
001 

:::.ro 
, ed . 
( • dr b ••• •~•••••••••••••••••• • •• 11. ~ 

: .. :E:IOLA i 
~, rrei .... •. • ••• ., ••• • •• • • .. • • 22 . li,. 

• 'V' t ,.:, '"•be· r•o+ •Ae s1·1 ,,,_v 
~ ·, J .._ ~.U. - , V l;. "' "" V • 

t~ec. 17, ·r. 29 N , ~. : ,. ""'e GU e ..,.1 n-: aCU h 
f :Ln ge ~:tch ne. l" /:,.e c -n er o ~ sectio .1: -. 

i 
t ne ilier: 

o we trering Che 1-- - w l 'th · 

~1ors Cii.OOth it 1 Sl, 

r ol .,s , fu ·· _inids 
~- b ut !I> • • •. •,. ••• • ... • • •,, • •• ••• • «..>oo •• 1. 0 
Lit.est, .. n • to t c thorCl 
roug . nt s thi r 1.l J:'00.i 

11 ; ye. _ s e ••••• 
SK ,J.D 1 • 

roon in r- i 
e 

upper r- d.- 1 · :-
• OUTJ'.'Or,fS, 

i •• • •• • •••• • • • 
c de \. t> st 

stone pe s . 
f e 

t :r ct tic 
••• ••••••••• • ••• • 9 • 'II . ". 0~5 

oon, 1it",. t in oner:; w ... · ch 
vh.- 1r y, n m • 

'<!'"'Cl• ... 
AV .l. o 3 ' • 29 .: ., .• 5 E • . -1e .~u e 

eek i 1or-th cehtr~l part 
up t e e t 

of sect n. 
1 

I 

l 
b. 

t s 
C r 
A 2 
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- Limeston ,, sh1 ly, f oss ilife ou , gr y , 
soft , e th r i ng under overlyt n resist t 

.., SLv bed •. • •·• • • •• • 111 • •• 41 • •. • • • •• • •• • •. • • •. • .. • • •. •. • 
· · .t OREEl( sh let 

Shale, m :roon, b rnn ••••••••••••••••••••• • •• 
S .ndstone; maroo1 , fine . .:. i1 e · , evenly 
bed~ed ............. . .. . ....... •••-• ••,••••••••••••• 
Shale . p rti lly expo ed probably gr_y 
s1 le ............... ~•••••••••••••••••••••••••• •• 
S nd -Cone, buff col l''• cross- be ded •. • •• • ••• " 

s SI le . gr.y ............ , ; ••••••• · ... . ......... ~••••• 
__ DER for. ~t ion: 

.i,:iddleburg li stone member : 
Gr-eenish- r y, re theri p gr. y t fine gr ined 

th co rsely cryst lline c lcl.te ~nd 
limonite fill ing voi d ••••*••••••••••• ... . ... . 

J!oose.r. al· memb r: 
Light°"!' y .................. ••••••••••••••••• • •• 

Eiss 1im st ne me. be~ : 
Gray weath ring g ( y; l s f o . ~l fr ents •• 

31' •'R~$ 1-t 
Cov red 1.nterv 1 ' t I t hin, ..,r y sl bs of' 
lime tone stre m on the sl ope • pro bly 
inte bedde st le.- d 1.imesto e •••o•••v.•••••• 

min E for.rn tion: 
I!orrill limestor.te member: 

c .... y o th ... r i ng f'r y with stre 
Freslt eurf\ ee ia . r y , fi~ e t o 
gr,. in d with st,r·., ks of ,roon 

'lor rn sh e me11 er: 

~<:S 0£ pink. 
r,ediu:m 

h l · ••••• ... •·•· 

In - bod d. e n of ca. .. enite~ n 
1.Rle. ..,olor is greeni sh- . .. y ne r the 

bottorn, n-.roon calc. reous sl le t top •• •., •. 
S:t le~ d 1 .... , br" 1is ... 1-.00 • •· • ~ • ••• • • •• • • • • • 

co~tonwo _ limeeto e mem r, not nos r~d• 

J ., O 

0.4 

5. 6 
0. 4 
4. ; 

23, 1 . 29 L, , - • 5 E. r-.e sure up the south
~1 ° of the Wre or d outli r in the so 1th est 
of' the I;) - ction. 1 *his t verse a rte below 

¼'fZEFORD 
SPBIS'R 

nd on h cout 1w st side of th r ,: ilro d ut • 
£0.rmetion, not e, ur- d . 
hrle 

Covered interv 1., pr b bly s lo •••••• •• • ••• 22. 5 
tone, very , · · ne gr . in d , •. ssive,. 

not e 1 indu. · t,.:.d_, "'. 1w So.rt, forming 
s o 1 rounded · sho il on t '1e slop J,, 
expooed t.hicknes.-:; .. ,. • ~ • •• • • .. • • •,. • • • • • • o •• ., 7. 0 
Covered interv .,1., p:r~ob bl s. -le • • • • • • • • • •• • 9 . 0 
li stone: 
Li e t n ~ gr y , f ss.,. .i..fe "ous, exposed 
.;. l • ! ess ............ • · . -.-.-..-.-.-.- ...-~ ,.-.,.-. ,..,,-,. \t .-.--.- .--. --.--.-. 
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Covered int~r ••••••••••••••••••~ •••••e•••• 
Limestone, , ssi v •••• • ••••••••••••••••• 

PIDS s le, inte~v 1 ••••••••••••••••~•o 
limesto e, n re . 

Sec. 29, T. 29 • , R. 5 ~. ~rs • ur d lon"' ro.· -cut 
pproxini:. telv 3/4 mile oouth.e. st of T rdy :t.n K~ y 

County, 0 rl-. hor • 
i estone: · 

Altern, ting bec,s of t in" brt:ty to 1hite 
limestones .. mi s le,. F rms gr sa•covert~d 
slope ••••~•••••••••••••••••••••••••••••••••••• s.o Li1neston ,, . r_ y, m. ssi v ~ 11 h t i r.;tringers 
of yellow ah le . Vo s ls ~r ."liceoua .. n 
c~ther i:n relief to the bed•• ••••••••••••• • • 1. 5 

Sh le d .;,h ly li eston •• ••• ••• •••••• • l 7 
I,i estone, r _y · o hite wo. tl oring buff. 
Lee ks up into th n sl(! b · pon te,, thor.ing. 
7os il.;, . r s lioe us, thering in reli f 
to ·th bed • •• •• • • • • •• • • • ..... •. • • •. • •• • • •• • • . , • 2 ,. 0 s- lo~ bu:£'£, non- fosoilif rous •••••••• ·•••••• 0. 2 
Lime t n, light t .n. ~ th-ri ~ b· ~r, 
finely cry t lline,, fossili!'e ous ,:.n 
chert be rig ••••••••••••••••••• 
Sh le , yello • Com t. Sl bt.i. 16i ta 
c . :r c er-1;1.es this s 1ale ,.. .... • .... •. •• •••• •••. •• 2 • .3 
Li. t ne, buff to gr y # · i ·:ie•g~ .... n~ ' Jt 

fossil.:1 c sili<!eo a nd re J l!.. y 
fr . ment 1 ••••• ,. • ........... . .... • "' .... • • ... .. .. 
S le 6, calc reous t n. Fossils re ., :re 
or .SHnt ......................... ••••••••••••••·• .. •••• 0 .2 
Limestone, b .... ~ ..i ssi.v , fossili- ou ... • ••• , 2 • .3 
sh .. le! 
S le~ g1 .. ,. y • b rren r fossil • •• .. * •• ,fij,e •• 

S ,.~ 1 , ··-a oon, b !' ~n of .fossil , · roosed • • •.,. 
Co rer .. 
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