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ABSTRACT 

Consolidated roe ·s of nns l vanian . e xposed in Labette 

Count. ' have an ,.greg te thickness of' abou:c. 750 feet and all r 

sedimel,tary. 'I'h section e.·tends from th Chelsea Sandstone of the 

C niss Formation t the base to the Chanute Shale at the top. 

In general, t.he sandstones and shales th.iel~en wherear.. the lime-

otones, especi lly thos of the Kansas Cit :roup, thin from north to 

south. Southwest o sec . 19, T. JJ s., R. 18 E., the Hertha Limestone 

i not identifiabl in the field . The car 1 Ch2et tes is common in 

l . ·s tones of the Ml'l'rm:\T.t11n Group; Ch§etetes, biohe:rms comprise mue· 

of the Altamont L imeston .. • 

Silt and gr vol depo.sits of Wiscons· n Recent age.s with an 

av r ge thickness of .bo- t 25 feet und· rlie · f lood pl 1n of Neosho 

·ver and other tre m v.lle s. Ten-ace eposits o Illinoisan ag 

occur locally in the valley of 1 osho River, La ette Creek, and i g 

Hill Cree • • Thin deposits of gravel and la tantatively designated 

as Kansan in ag are found loca~ on the uplan. 

The rairie Pl.oins r-onocline imparts a no· thirlest dip of t 25 

f e t per mile to the Pennsylvanian rocks . Minor departures from th .... 

regional dip ar seen in tb southwest part of th county . 

l 



Dfl'RODUCTIO. 

FuRFOSE AND SCOPE OF Ilrl/ESTIOATIOM 

A study of the geolo and ground-w~ter resouroes of Labette 

County,· ansas, was gun .Y the author in June, 1962, for the State 

·ologica.l Surve of Kansas d the United States Geological Surve. 

Thi s report includes ·• results of th investigation of the distri-

ution, thickness,, and lithology or the outcropping rocks in the 

county. Thes ta rill b publ shed in a s light nx,dified .form, 

with a discussion of the ground•Jater reso ees or Labette County, 

hen hydrologic inve"' i tions in the area have een completed. 

LOCATION AND EXTENT OF t, , •.A 

Labette Cou."lt is in southeastern Kar..sas and is botmded on the 

north by Neosho COtb"lt , on the east by Cherokee and Crawford counties , 

on the ,.,est by Montgomery County, and on tha scri th 'by Craig and Nowata 

counties, Oklahoma. The ounty containS all or p rts or 25 tO'JXlshipo 

and has an are of bout 50 square miles. 

·fETHODS OF INVESTIGATION 

Field Studios 

The geology t · 1,ped in the field ux ing th sunmer of 1962 an 

October, 196:3, on , rial photographs with scal.e of approximately 

l: 0,000 f'urnishe b th United States Depn tnent of Agriculture . 

2 
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\1appe geologic cont .cts ere transferred to ab e map with a scale or 
l: 62, 500 prepared by t.l<ie Kansas Highv y Depa1~tmeut . The tI-ansfet'Tal 

e.s made b using grid, S" stem on the otographs and base ma:p. 

Several do stratigraphic sections ware asured, and nost of these 

hv been inclu ed in t:his report. 

Test hol.es in consolidat d sediirents in Neo ho River valley and 

other stream valleys w re i lled with a t ruck-mounted power ~mger 

O\med by the Uni te Stat s Oeological Survey . Sample logs were de 

t:or each test hole t - illing site. 

After geologic pping w s canpleted, litholo ic salJi)les were taken 

f-~o selected outcrops . 

Laboratw studie§l! 

Samples obta1nd fro the augered test holes ere examined 1n the 

labor tox-y with hand lens to determine if microfossils ere pre.sent . 

N • we · f ound. 

Ae tut pee · o£ tical s ctions eut thraugh limestone and 

eaicareous sandston , sampl s were prepared for s t udy and sone were 

reproduced p otographic f'o1· illustr tion purpos es . All photogra ic 

pr ints or act te pe ls us d as illustrations in this report are 

oriente so that th u r SU1~ace of th sa1m)le shown is toward the 

top of the page . 

TEST-HOLE ?mMBKRING SYSTliM 

The test-hol:. m.tmbe-rs used in this report give the location of 

th holes according o th General Land Office surveys . The test-hole 

n :Oer is composo or tm ship, range, and section numbers, followed 
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by lower as l etters that in.di · te the subdiv1.sion of the section in 

which the bole i s ated. The first letter indicates the quarter 

"eotion, and the se ond letter denotes the uarter.qua:rter, section, 

or 40 ere trt ct. Th 160-acre and 40-eci--e tr ot..s are designated a, 

, e, or din a count rclo kwi se direction, bo inning in the northe st 

q rter. An exanplo o£ t.he m er:1ng system • given in Figure 1. 

P - -. IOUS INllESTIGATlONS 

The strotigra . of th Penns l vanian rocks in Labette County 

an adjacent counties in southeastern Kansas hes b n s tudied by many 

ologists .. Ha\~ r · (1898) discussed th co l s of Kansas. 

(l9J0) desa.r:i.bed too r un of the Drum L1U1estone in the state. 

4oore (19J6) presented a c ssific tio.'l of the P ' :naylvanian rocks in 

Kansas . Pierce an Courti-r (1937 ) descri d e coal res.ourees or 
Crowford, Cherokee, - d L bette eounti s . Jewett (1941) classified 

·l:.he !armaton Group in southeas t Kansas and :in 1945 published a 

escription or the strat igrap! or t."'ie rmaton Group. Howe (1956) 

described the s tr tigra of the Cherokee Group ill southeast Kansas . 

Erne d others ( in revi ew) diseussed the st1--at igrap.by of the 

e santon Grau in Kansas . O'Connor (in preparation), JUl'lgmalll'i {in 

revie.1) , and Seevers ( in prepar ation) !lave st died the geology end 

ground-wate:r: ret•~u.we::1 of .Montgomery, Neosho, and Cherokee oounti s, 

respecti ve • Se vers and J ngmann (1963) dosorib leis tocene d posits 

in Meos o River v ll y. 



R.l7E. R.18E. R.19E. R. 20E. R. 21E. ~- -1 -T-7 Ji' I I .-----~--.---~ 
S.l--11---b--lO-c~-d---1 -•--lJ I 
T, C d 

32 

S,USec.lO,T.JJS.,R.20E. showing 
method of dividing sections 

· into quarter sections and 
I quarter-quarter sections 

T,, 
JJ I 

S, j 

I 

JJ-20-lOaa 
1---i--+--l l 

I 

H 6 5 4 3 2 1-- --- _ _,__ ...... _.____.__. 

T l 7 8 9 10 ll 12 

_j 
s. 19 20 21 22 23 24 

34• 1 18 1 16 15 14 lJ 

JO 29 28 2 26 2 5 I 

3l tf ~: 333 35 36_.__ _ _ - - ± --. =± __ j 
Fig. 1.--Generalized map of Labette County illustrating test-hole 

numbering system used in this report. 

\ 
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§TRATIGIW'rf! 

The termino used to describe the bedding of the geologic units 

in the discussion of the stratigrapey- of outcropping rocks is that 

proposed by M ee and Weir (195.3 , p. 383) nd modified by Ingram 

(1954). Grain ""izes used in t..'1 descriptions o sandstones, s iltstones, 

and lluviul deposits according to th W~ntvorth Grade Scal e s 

, difie Dunb 1.. and Rod rs ( 1957, p. 161) • The texture of lillle-

st es has een seribe according to an pt tion of the Wentworth 

~x • e Scale propose ry yn (19~-2, p. 170 ) • 

Several correlatio charts showing bedrock units are given as 

figures in th t xt. Figure 2 is an index o tte location of me sured 

s tions shown in se correlation charts . Correlation lines shown 

on the charts relate rockc uhich are conoidere lateral equivalent"' 0£ 

other. Exact 

ilnpl ied., 

u:tv lance of the roe 

PENNSYL :ANlli Slsmi..MIDDLE PENNsn.VANIAN SERIES 

Desoo;tnesian Stoge 

Cherokee Grou 

Reconna same ~xplo tion dur1ng field rk for this report 

, icated that detailed - ttoont of the complex s tratigraphy or the 

C erokee Group ( -loore, 1949, • J7, J9) WOl l d ~:equire nore tinti than 

7 
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-- . 

R,17E, R.18E. · R.19E. R,20E. R.21E. 
6 

B' 
11 

'l', 
Jl 

8 D• 
9 

D T • 
.'.32 s. 

-t I . ~ 

T • 
.J.J s. 

A . . 

4"6 

Fig. 2.-~Index map of Labette County showing locations of correlation 
charts A-A' (Fig. 4), B~ 1 (Fig. 8), C-C 1 (Fig. 11), D-D• 
(Fig. 15), and E-E• ·(Fig. 17). Numbers refer to locations of 
measured sections. 

\ 

l 
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res allotte for field ror £or the entire s trati . aphi c see ti.on. 

Therefore, discussion of th roeks of th Cherokee is limited to those 

tmits whi c distinct.iv rker be s re dily identifiable 

• th fiel d . (1956. p . 1-lJ ) has pu l ished detailed stu 

of the Cherokee Grou of south stern K s . 

==i=S.:::..S Fonetio:: 
Only part of -.~t-.,;;;>-~ Formation ( · es , 1953, p . 1525 ), the 

upper Jor divisio o crops out in Labette 

Count . A max s of about 140 !'e . t of the formation is 

expose in the 2. stex part of th roa (P ce on te 1). 

Chglse §andst:Q)W t1 me .. r .... -The oldest portion of the Cabaniss 

exposed in th coun· consi ts chiefly of um, v fine-grained, silty, 

laminated, qu :rtzoo sandstone with llow clay partings bet-ween beds . 

ocall,y, lenses of thiok edded, fine...graiu.e.d sandstone about 6 t'eot 

thick are presen . 1-g sc l e cross • ea.ding is ommon in tho l enses. 

The tiximum thic~ unit, a out JO f et, is expose in sec. 2, 

T. 35 S., R. 1 • , tl"lO flanks of the hill t the so thern edge of 

topa . This s d.'3tone is thought to be the Ch-lsea Sandstone 

·1ernber (Smith, l 28 ) of the Cabaniss ecause of its proximity to the 

,·lineral coal bed wh ch is r lmd about 20 re t above the top of the 

s dstone at Loo l i 46 in SE¼SWtSWt see . 33, T. 4 S .. , R. 21 E. 

Mine,rg;t. L •-- t Locality 46, 0.3 foot of bright coal lies 

above gr und rala containing fossil root impressions and 

car ona eous plant rennins . How (1956, p. 95) in a seation neasured 

S\ftNE¼ sec . 5, T. ~; s., R. 21 E., described the Mineral coal 



(Pierce and Cour•tier, l 9J7, • 69-70) lying below O. 7 toot of dark 

to black li1 stone. The section at Locality 1~ appears to be 

correlative with Howe 1s section and thus the coal present is 

dosi.r,iated Mineral oalp Figure J is a peel print of a samp1-e r-rom 

tb base of the over · limestone. Small rachiopods and bundant 

algal material a well sen in this print. 

The Mineral ool has been extensively mined in open pits in 

Labette Count • 

yergigrj.s Limes·tgn , ,.xJnbet. -The next unit a\ ove the ltineral co l 

which can be r eco n.ized de :initel.y is tlle Verdigris Limestone (Smith, 

in Woodruff and Cooper, 1928). The Verdigris is n distinctive marker 

bed genernlly found ;o to 7 feet below the Fort Scott Limestone 

both on the out crop (Fig. !~) and in the subsm'i' ca. 

Two l imestone ed , ach about l foot thiel< and separated by gray 

cal careo s shale part ,_ , ompose the Verdigris Lime..,tone in Labette 

County . The Verdi0 ris out rop shown in F'igure 5 is t ypical of the 

unit in the ore.a . 

Gray, t an..weathering, very finely -crJstall.in , medium-bedded 

limastone io eho.racteristic o.f the Verdigris in th county. The 

bracbiopod Mesolg - f'@solobus i s eommo..Y!. in the .lime.stone. Figures 

6 and 7 ere peel prints of l imestOl'lO :from the Verdigris at L«alities 

4l in 5E¼sw¼sw¼- see. ;35, T. JJ s., R. 21 E. , an ; in sw¼sw¼SE¼ sec. 

:31, T. 34 s., R. 2l E. , speotively. Note the s imilarity of the v.10 

prints . 

Roe s of tJ: C ban s Formation above the Verdigri s Limestone re 

ell exposed onl · i."'l the vicinity of Os go in se • 15, T. JJ s., 



Fig. J. --PE!~1:_ F!_~t or thin limestone lying above Mineral coal in 
SEtswtSWt aeo. JJ, T. J4 s., R. 21 E. x4 
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R. 21 • In goner l, the portion of the C baniss Gbove the Verdig-t'is 

consists or ab ·t. 80 t . et of gray to n, silty ch le containing 

interbedded sil tston la . ae and lent11s. A zone or tan, blocky 

s al about 75 f · t ·lo · the top of the Cabaniss ontains mnny 

s c~ns of the pel.eoypod }!get.en pe,cte?).. The f ollowing section, 

111:;1.1.::.'Uir·ed t oc lity 39 m · ·J¼ · ·¼ sec. 15, 'i' . JJ s ., R. 21 E., is 

t ie l of the upp T part of the Cabaniss: 

L ality J9, S1 JI ee . 15., T. JJ s., n. 21 • 

Fort Scott L tone 

lackjack C1'ee L . stone tembel" 

Limo to , y, weathers tan, nedium-

Gebani..ss Forroa i 

Shale, · lacl , plat 

Breezy Hill Limestone Member 

Limestone, uff' , sil t , nodular 

Unnerred al e 

Shale, yish-t n, s ilt 

Sil tston , gra , a t.hers red ish..:t>:rown 

Thie ess , 
feet 

J.O 

J.O 
1.0 

Shal , t , silty, interbeddcd siltstone 15. 0 

Silt, ,., 0 . 8 

Shale, 1. dium-er , plat to bloc , s ilty, 

1 tils or siltstone as much as J teet 

tbiok b 20 foot long 50 . O 
l! , r. araY to ton vnrie ate , bloc , 

o · n I@.;.c~1 conm:m edding p · s n ar top 8. O 



j~· t ,,, ,. r_, 
. .. ' . 
( . ..,._ 

,. ... .. . .~ r .. '.J 

. r .:'°,): .. ) ..... 

Fig. 5.--Verdigris Limestone at Locality 41 in SEtSW¾sw¼ sec. 35, 
T. JJ S., R. 21 E. 

Fig. 6.--Peel print of -limestone from base of Verdigris Limestone 
at Locality 41. X4 

14 



Fig. 7.--Peel print of limestone from base of Verdigris Limestone 
at Locality 45 in sw¼sw¼,sEt sec. Jl, T. J4 s., R. 21 E. 
X4 

15 
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BreetriX, I-1111 Li,~ ·mg .ember.- odu.lm?, · n, silty li~tone is 

• r cteriotic or the Breezy Hill Limesto e ( ierce and Courtie1", 

l.937, p . JJ) in th co1.mt, • Average thickness oi.' the er is ab t 

l. 5 feet as seen at Locality 25 in ¼ if;Sl.:t¼ o o. JJ, T. J2 s., 
R. 21 E. ond Locali .'.39 . 

Excello Sh l . • •--The black, ;platy s 'Ulle a the top of the 

C aniss called xcello b Searight and ot.hers (1953, p. 2748) in 

U.Sso· is not o mc;; ran in K nsas no nclature . 

Average thickn ss of the uni·t; in Labo t Count is about 4 feet. 

~k-gray, phoc ti nod'.tl.es are comno in the sh le . Some of th 

nodules are roTi tized and others cont i.11 f'os il t'ragmants as nuclei • 

To Fort Scot . stone ( ennett., , p. 91) is the l.awenoost 

soarIJ]OOnt-foI · · 1 "ormat:loo that crops out in L bett Count • Three 

mhers aomprise Fort Seott, which re, in • ocending ord r, the 

D · ckjnclc Cree Linl s·to (Cline, 194-1, • J6}, the Little Osag 

le (Jewett, 19!~1, • :306), and the Higginsville LiIOOstone (Olin , 

~•,.=- observed thiekne s of the formation is 

about 28 r e'l:, s ,l)""'"'"',.,""'"'. t Local :i. t l in SE 4 sec . 9, T. 34 S. , 

R. 20 E. The ran..!Je in · iekness of the Fort Scott is shewn 1n Figure 

4 • 

. , e1 .. ally . medium-gr , med.i um-bedded linlstone throughout the outcrop 

are . Thickness oi' the me er ranges from about 18 feet at Local ity 



44 to o 8 f t at Lo(>,al:l.ty l!-0 1n the SE¼ f\,~t ¼ s c. 21, T. JJ S • ., 

R. 21 • Averag _ observ .d thickness i s about 10 f et. 

Th texture oi: tb l i stone is predor.:d.nontlY v r, finely-

er s tallin , but l ocall;y tl e up r po1 ... t on is ear in appearance. 

di • - t o coarsel -crystall.in c ... lci te cancentra .. 

t i o . re conspicuous tL .J!"P out the rock . 

17 

Local 

sen near the b so o e 

part of the a. a, nodul.ar, gray chert is 

~er. This chert i s especially conspieuous 

ot l,Qcali t y ~-,here thin stringers of' e rho · ccous material occur in 

tho lower f'e · f eet o t.'li m er. 

Ftwilinida, f "agmont-s of br ozo eri..'i'loid columnals., and th 

'brachiopod Com;gos :El a co n in the Blac j c Creek., especialJ.¥ 

in the upper a d l~1 1" art s o the member • 

.......,=,..., ... - .... ___ .19 iber .... -Thi kness of ~'le Little Osage rang s 

r , about '7 .o feet t Loe lit 40 (SE¼$¼ ,¼ sec. 21, ·T. :33 s., R • .21 

E.) to about . 5 e.et at Locality !i- (SE¼sE¼ seo. 9, T. 34 s., R. 20 

E.). The most c observed. thicknes .... i s about 5 feet . 

Dark-gray to bl ac .. , pl.Qty shale is the IOOSt characteristic 

lit..ltolo · of the Lit-tl Osage. Ha-wever, at most utcrops about l . 5 

fo t of gray, silt ,<>bale is seen et the top of the member. 

Dark-gra to bl ac, phosphotic nodul.es are commonly f ound in the 

' ddle of the ne er . t s oi - localities these nodules conte.in fossils 

or f"oss il frag?!X.lnts t Loe· :u.t 50 nearly all the 

_ odul s examined t 3 • ed one or xoore specinens or the brachiopod 



HtggiP§Vill 
eginsvill 

-=i-==~~ ~le~:i: . -- e plet s et ion of th 

·din the fio1. cause of the extensiv 

dip slope ro.. d on c tr.e!t1b0· :r, a thielmess c v be ini'erred fro 

18 

ps. 'll1e av l' e thickne s of t.he HilJginsv:tlle see:mo to 

out 15 f: t . Medium~, very r to me i um -c stalline 

l imestone is c cteristic oi' the mambe1•.. The ricmbe:r is common -

ery thic1 -b ded _ ut locally , thin, undulati r-r beds make up the roe • 

Crinoid ool lllls and numcro'J.s i.>l 11 b:rachio - ds are common. At 

ElO:rria outcrops1 ... s t Local i t y Mi, t.hin (1 mill ter), horizontal 

eotwpicuous o 'r-~sh ourf cces . 

The tte Sh (.. ·orth, 1898, p. 

av ~lies th ... 

sures of 

ille 1 estone r ft.~ Fort eott Limest ~e. 

tte a:r.e non-eJ:istent in the 

x a . The tot l thickne a of the unit, as 

c q}OS'l · s of ... e s .!!l e and elevatiO!'..s tc ..en 

ut 75 feet th.r,,..,· ..... ovut the ootcro area 

par ia.l 

• p-hic mapa., i s 

l~ t-te County . 

Light gree11ioh-n1"t'Thlm sh,~le i the predominant 11 thology or the 

L bette Shale. h-1 the southern and cen l part of' the , 

at Locality · sec. , T. 35 S. , .R. 19 E. ond Loo lit 

% in ,;:, ;BW¼NV sec 29, T. J ., R. 20 E., th . lentils of sandstone 

and s iltstone ' re in the upper 20 feet of the shale. 

t some 1t crops in the n rthern rt or t'! c • t,y a thin co l 

s t is seen about 15 tcct b low t.l'ie base of t...l-J.e 

tho Pawnee Limestons (Fi . 8). 

Shale Member 0£ 
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( wi concretions) ~; 
shale ;,,,1 
coal , --~ 
underclay 1 lenticular -i~ 

sandstone . ._..-
covered interva.:1 
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J4 
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The unit ia b t expesed in T. JJ S. , R. 20 E. In this general 

area, a zone of tine~ined t ve f'ine-,grai..'fled, laminated, quart.2ose 

sandstone oocurs near tb.e mid ie ot: t.b:o La ette. The bed is best seen 

at L Jality J8 in Nl~ Jl.a, .• s c. J3, T. JJ S . 1 • 20 . • This eandeton · 

be equivalent to the ~n,glevale Sandstone (Piere and Courtier, 

l 35, p •. lO ... ) • 

Also., in this ro t Looality J4 in 1¼, : S. ,. sec . J, T. JJ S. ; 

R. 20 E. , two ver: N.ni l'. --crystalline, lent i c'Ul.ar l imestones sep rat.ed 

'b a f'ew inches of ·tan, t: • shale 1-ie neo1" the top of the unit . 

Pa1vt¼Q~ LjgstQne. 

Two litrestone n and two shal e ~er .., comprise the .. 'Wllee 

Lin-vastone (Swallm, 18661 p . 24) 1n Labette County. The nembers are,. 

in ascending order, the Annn Shale (Jewet,t, 1941, p . 316), tt.ryr ic 

S·tation Limestone (Cline, 1941, p . 37), Mine Creak Shale (Jewett, 1941, 

p • .318), nd La rdie Limestone (Jewett, 1941, :p • .320). 

xiaximum thiek:ness o t l e Pa\il'nee in Labette County is probably 

about 25 feet. T'nis t,o .al thic ess is not o se;rved anywhere in the 

county but is Wea: ·. · i'rom levations t . r topographic· mps and 

from o servatiOllS m. * thiclmess in · osho Co.mt near the northern 

bounda.ry or Lab t Co • · t y ( Jungms.n..'ll, 1n review) • 

~lS 11:Lit>er. --n e basal moor of the a ~ ie nearl 

erywi1ere present in . , count • 

Average thic oss or the unit is ab t !i feet, al though loca~, 

as t Loe l ity J4, :i.n S.·f¼S1.J:4 SW¼ sec. 3., T. JJ s. , R. 2 E., the 

•t,hiclmess is sllgh.t~y mDl."e 'than 10 f . e-t. 
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Bl c, pl aty to i'is....,ile sh le is eharae rlsti of the Anna le 

· i-t ... ~ugh t nx:,st ,tcrops zone ot tan,, s ilt shale out l. 5 to 2.0 

£ ot t.hick, 'W'hi eontaiM nttnero1w spoo :r,..s of" · bracbiopod 

l . t-gra;y, :phoophatic no 

At Localicy 1 one b 

r. Also, at some localities 

s are found in th bl ~C" sh le. 

conwressed lml01loid cephalopod was f 

The s cims1'l. was too disto--.ete.d nd eathered to f'ford an;r more 

d , t i led identific ticm. 

Most outcrops of Anna Shale contain a be or argil laceous 

limestone bout 0 . 3 toot thick at the buse. Thi limestone is dar 

, veey finely-e - s· lline, and laminated. Crinoid aolumnals s 

ab as l.O inch in di te-r are c0IIlll0ll in w bed. Figure 9 is n eel 

rint or a sampl of is l -stone from Locality J6 i.11 si¼sw¼m s c . 

29, T. 33 S., R. 20 E., 

Although the Anna le is ·the 1J sol tr.ember of the Pawnee, it was 

found i?npraotic 1 in the· fiel d to map the it ocaus i t was no-t. 

.;.,tQtion Limest e 

Looal it ;35 in 

otog:re.pha J therefore, o te 1, the contact 

the me Li.Jresto? ac·tually occupies the 

ove1~lying Myrick Station L~ston. 

'tt County, the 

es :i.n t.hickneso fro about 0. 5 foot, as at 

• 22, T. 33 s., R .. 20 E.; to as much es 

.o feet as at Localit 36 in S! ¼ l¼N ,4 se • 29, 'l'. 33 s., R. 20 E. 

Th most conmion .1cknoos o served is a out 5. 0 feet . 

Light..gr~ to li t - tan, very fin ly- s all:tne l inesto.'le is 

the dominant l i thol of the Myrick S tion. The · Ii er is . ·L m-



Fig. 9.--Peel print of limestone at base of Anna Shale at Locality 
J6, ~Nwt sec. 29, T. JJ S., R. 20 E. X4 

22 



edd d throughout "'t of tll outcrop area. Rowev r, in so.me 

1oeali ties the uni is · 111n edded · i th . \ f to um cl p rtings 

between the be • 

it is laminated 

member is e thin, s at Locality 35, 

mu h silt . 

ra~nts of ie~tr to ryo,;; . d. crinoid col ls are 

23 

distl'i uted · tJu--ou,gnout the roe u · oot tc:rops. Figure 1: 

is o ;peel prirrt f ~ston t the ick Station at 

alit ' 3, T. 3 S., • 20 •• 

Gra , nodul r o or , cspeei l ly abundant at Locality 6 in s ¼ 
Si·¼& l see . 29, T. s., R. 20 E., is contipieuous near the base of 

·Gb. unit in the can r ol part of' the county. 

ine Cf£ek J ,:. -·The midd-e shalo er of the P wnee 

Lil s·t.one is not wll s in Labette Count, and is thought to be 

.s ing at most outcrops (Fig . 8). The on • clear exposure of th Mine 

C ~ . found in the ore . is at Locality J5 where t. unit consists of 

about o.; f oot of , ,..il t , fluky shale -mich co."'ltsins abundant 

spoeiltens of th brachiopods ljus\edi,Al and PuI}ctgspj.ri.t'er. 

~rgi;e. Lime§j}9ne t1!Jpbe;r. --The Laberdie is poor~ exposed 

throughout Labette CQ\1 ty. Total thickness of the unit as inferred 

from geologic profiles constructed alo..'tlg U .. S . Hi h'Way 160 east of 

.rsons by the K 1 as Highway nepa.rtment is ab t 17 feet. Th.is 

l"Qtioot a.,reement with tbc thi kness exposed Just 

no.r o the count lin in leosho C0\111ty ( Jm . • nn, in revie, ) • 

T11:lcknessea Wen d :f"roln topographic rr~ps l.ong · e outcrop throughout 

oount are 1so ot tb order of 15 to 20 £'eet. 
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Fig. 10.--Peel print of limestone at the base of the Myrick Station 
Limestone at Locality J4 in sw};sw¼sw¼ sec. J, T. JJ s., R. 
20 E. X4 
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The basal 4 to 6 reet of the unit is light-gray, tan~athering, 

dium-cr,1stalline li.Jrosto e that is medium...:O ddod at nost outcrops . 

Loesl , as e t Locality 5 in 4 • ¼ s e . 22,, T. JJ s. , R. 20 E., 

isol ated eoloni --> o th coral Che,ete;t,u,. sunounded by e matrix of 

very :i.'inely-c . stalline lb, stone containil'-8 · fusilinids, 

co n. 

The uppor 10 to 1:, £ t of t-Jle Laberdie Lili C-!to1-w, although not 

clear:t:y- exposed in · ai .. ea, seems to be p::redond.nantly th1n4>edded and 

of th sarre general lithology as the. basal portion. This statement 

i'-" based on observatio.'118 of thin, weat.he~d 1 locks of Laberdie t'oi.md 

as f loat on the dip elope of the member. 

a;p.d§ft $i»M:1 
lo (Ad.eoo, 1903., p. J2 ) in Labette Count y i s 

predominantly as q nee or interbedded sandstone, s iltstone, and 

sandy shale. Totul thicknoos of the Bandera ranges trow about 70 feet 

in n<>rthem Labette C.ounty to nearly 100 feet in the s thert1 part of 

th county at th Okl aho . boundary {Fig. ll). 

At mos·t outcrops of the Bandera. in th area, the upper 10 to 15 

feet of t! e formati consi sts of yellovish;p.~y 'l!ariegated, silty 

eh le. Loeall;y', hotreVe1~, in the northern part of the county this 

interval is composed of' l enticular, £1.aggy, very fine-grained, sil ty 

sandstone . Current torme ripple m r t.s aro oonspicuous at some 

outcrops of this flas:tw sandstone. Near Locality !~J in sw¼5\4sl¼ 
so. :36., T. J4 s. , R. 18 •:, o lentleular sandstone about l. 5 feet 

thick occurs ar top of th Bandera (F • 12). 
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Fig. 12.--Lenticular sandstone near top of Bandera in sw¼sw¼SE¼ 
sea. J6, T. J4 s., R. 18 E. · 

\ 
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A zone of ver tJ ,ie 4Jedded, very fine""fll':rd.md to nedi um-groined, 

reddiah rown, qu.o,rtzose sandstone near 20 1'eet in thickness is 

commonly roun bout 20 to JO :feet bel · the top of the Bander a ~ This 

sandstone body i8 the" nn1s Sand" :referred to :Y' looal well drillers . 

A stratigraphic section sured a.long tJ; wost line of sec.. l'l, 

T .. 33 s., R. 19 E. alwws the typie l lithol.ogy ·of the Bandera in 

Labette County. Ti'...e a . e · iOY is as f ollcl'.:s: 

Local ity 49, west line sec . 17, T. 35 s., R. 19 E. 

Al. tar..wnt Lilwston 

Thickness; 
feet 

Lim:>etone, dark gray, very finely-crystalline 1. 5 

Bandera Shala 

Covere ii terval 6 .0 

Shale, yellowish-tan and gray variegated silty, 

l amina·ted J . O 

Sands-ton ·, tan, very fine - to dium...grained, 

pool' . · O?tod., well cemented with s:U t 

Sandstone, lenticular, vary fine-g;rnined., s ilty, 

l.mninate . t 'base 

Shale, tan, sil 1 tl.elcy', siltsto11.e l en·tils 1 ... 3 

1.0 

2.0 

feet cross 6. O 

Sands-to , tan, ve fine- to ,eoarse-grained, 

poorly sorted, 1113dium-bedded t top, thin-

ted at base J.O 



n era Sho.l (continued) 

Sandstone, to buff, v ry i'ini .. to coarse-

grained., POOl" . s orted, V ry thiak e 

v rti 1 Jo.:.nts bearing l 47°w prom.in nt 

, s ilty l aky 

San to . , tan, very fine -- to f ino-g:t9 ined, 

inclu 

., sil ty; nodules o sand.st.a · with 

ca ite, eal careo s nQBl• top some 

sandstone lentils 

Note: about, JO .foot of sect ion covered down to top 

\ ee Linestone o. 5 mile sout.,.'1. 

Al;taoont LimJstone 

29 

Thie ess, 
:feet 

12 .0 

0.8 

15.0 

Three J'!Cmbers eomprio the Altamont Li.ttestone ( dams, 1896, p . 22 ) 

in L' bette Count 'J.he ll1e rs are, in ascend order, the .Amoret 

L stone ( Clil! an a~ ene in. Groshkopf and McCr cken, 191,J , p. 17), 

Lake f eoeho Shol (Jevi t-t, l 9li-l, p . Jl) , an Worland Limestone (Cline, 

1941, p . 29). 

The Alt nri.>nt coJntnClnl,y has thickness of' bout 18 f eet in th ren. 

ark- to l ight-gr ,y, very f inely -

ex talline, thick ... to v ey tb:ie ·-bedde l imOsto , about 5 feet ic 

.:.s char a risti ret in the northo urt of th nt . 



To the ooutb, as t Loo li ties J.3 (1~'1t-l f. ;si; ._ eec . 5, T. JJ S. , 

R. 19 E.) m.1d 43 ( Sl.4¼ i sec . 36, T. J4 S., R. 18 E.), the 

Amoret is · s thick s 12 r et (Loealit ' 4J) · consists alllDst 

en· irel y of coloni s of Cncu=- 0 Very fin l y-crystalline, light-

gra limestone f'i.lls the space b·etw:een the indi idual coral colonies. 

""• is l.ocal thiclronillg the me er, coupled ith th predominance of 

Cll§e!,etes in the r,• , ouggests t.hat looally th Amoret was formed as 

a bioherm with very f O ined c l ea.re us d .filling voids bett, en 

Ch e:teete~ colonies . 

Fig'uro l.3, a el p:•int or an;,le from the Amoret at Localit 

.:,,, shows the sha con 1 s t etween the corou · terial and th 

V f:tnely...acystall:tlte • trix. 

I eosho ~. --The nost Pl"ElUtnin.m:1u·,t lit.hology of the 

L 1' Neosho in t.ho oo i s black, f :l.ssile to 11 ty shale . Thie ss 

. about 6 feet • Ml'"'ther: L tte Count to $ 

0. 5 foot, loooll.y, :in th southern part oft.he ount, as at Loeal1t, 

J; (Fig •. 14). 

Blac to medium . phosphatic nodul.es about 0. 5 inch in diaooter 

are abundant throughout shale in smat ou.tcro:ps. Many of th s 

nodules contain f ossil f · ~ts. 

Neal'ly ever:ywh re th upper port of the t- ~o osho is exposed, 

0.1 to 1.0 .foot in tllieknesa of l ig: t-g:r y, silty, :fl.a sh lo 

is found just low rl3ing llorlwl.d Linestone Member. ll 

chonctid br ehiopo s re ccmmon in th rry a.Tl Merriam 

reported fistul.i:r;orid bryozoa from a site in SE¼SE¼SE-1 sec . l, T .. )4 



Fig. 

.'.31 

l.'.3.--Peel print of limestone from middle of Amoret at Locality 
4.J in sw¼SW¼SE¼ sec • .'.36, T • .'.34 S., R. 18 E. Note sharp 
contrast between coralline material and very finely-
crystalline limestone. X4 



Fig. 14.--Quarry face of Altamont Limestone at Locality 4J in SW¼ 
SW¼SE¼ sec. J6, T. J4 s., R. 18 E. Lake Neosho Shale, 
indicated by arrow, is black shale break 0.5 foot thick. 

J2 
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s .• R 19 E. (D. F. 1 rri m, personal communication) . 

Vertical jointing conspicuous on weathered outcrop faees 

th.."'Oughout the raa . Ori ntation or th Joints is approximately 

N45°W. 

Worland iloo.§:tQne M-e;r. -- ight-gra, tan..:;re thering., vary 

f inel y-crystalline, very thick-bedded limestone is the predominant 

li 'l:.holog of th Worland in the area . The verage thickness of the 

er is about 8.0 f t but locall , as at Localities 31 and 16 in 

lt NW¼NWt sec . 35, T. 3 ., R. 18 • sec . l, T. :32 

S. 1 R. l E., re~ ctiv ly, the thickness is as much as 12 f eet . 

Isolated col onies of Chaetetes are f'ow d at st e:xposures of 

th orland. Al o, diet oclosti d br aehiopods and ehinaria, as \.rell 

s speci mens of s ll 1.ec~pods, re cOJl!!lOn in the member. Fusil ids 

a pres nt enerally but ot abundant · . ,wept t Locality 16. In 

th southern one- tJ ird of th area t e 1: chiopod t inoproductys i s 

lso conspicuous in th er. 

Dark-gra nodules of lithograp. ic limestone are distributed 

thro hout the mem er at most outcrops . 

Locally, -w er t.l-io lo er l to J feet of the Worl d i s thin edded, 

fr cures i lle i th transparent, coarse -crystall ine 

eal ite re co. n. 

Nowata Shale 

The thickness or the 'o ata Shale (Ohern, 1910, p . 23 ) ranges from 

mmimu:m of' abo 6 f . t to maximum of ab t 15 reet. T'ne greates t 

hickness is in th sou ern par t of the area . 



Light-gray, loty shale io characteris tic of the ~CMata at most 

outcrops • Locally, hot, r, es at Locality 17 in sw1; ,•l¼SW¼ sec . 2., 

T. 32 s., R. 19 E. , , eal eareous shale and tan, sil ty linestone 

34 

nodules are f oun t th top of the Nowata . L'l the southern part f 

the are , gra ·io rk r: y s i ltstone lentils ... re commonly seen near 

th middle of .~• f onooti on . 

Ne r ound V ll in the west--central portion of the county, th 

1· l. 5 to 2. 0 f eet of the · owate. consist s of black, platy shale 

con ining distorted speci ns of dictyoolos t id brachiopods . This 

blaok shal fa i es is ell seen at Locality 26 in Swt-SI ¼:t-N¼ sec . 1, T. 

JJ S., R. 18 E. (Fig . 15). 

Len3:Pah L imestone 

The Lenapah Limestcm (Ohern, 1910, p. 23) throughout most of 

L bette County comprises t wo l ilTJ)stone ne:mbers separated by as ale 

r . Th se members are, i , ascending or er, the Norfleet L~stone 

(Jewet t, 1941, p . 33 j, Perry Fann Shal e (Jewett 1941, p. 3:39), and 

Id nbro Limestone (Jew tt, 1941, p . J40 ) . 

Thickness of the Lenepah range f rom t o feet in the 

sout..>iern part o the count , as at Local i t 42 in NW-h .f.};NE sec. 7, T. 

• S., R. 18 E., to bout ! feet in the north-central part of the re , 

ae t Local ity 9 in ~··¼S !,sw¼ sec. 26, T. Jl s., • 19 E. (Fig. 15) . 

Tile ost CC>l:lm!:m thickness of the formation i s out 12 feet . 

Norfleet l.tim::S:ts:Pt .• emb r. --The No::.'f'leet i s a discontinuous uni·t 

in L tte Count,y. V ~· ere i t i s present , the mber ranges in thickness 

f'rom 0. 3 foot , as et Locol:lty l.i.2 , to a oi. t 1} r et t Locality 26 in 

T¼sw¼sw. s c. l, T. JJ . , R. 
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D• ______ 1_idenbro Ls'. ? "ffe/ '"-.\tJoldenville Sh. 

Perry Farm~~,~~ .l ~ ~~~tum: Base 
Sh. =: ---- .._:::::::::::::..:::::~~-~:-7~):i - = ·; of Lenepah 

· · ===- 19 Limestone 1 9 - -8:- .? ··---

. Holdenville Sh. 

32 26 Novata Sh. Altamont Ls. 

ExplMation 

limestone 
cherty limestone 

nodular limestone - -· 
shale 
black shale 
calcareous shale 
siltstone or 

silty shale 
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covered interval 
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contact not ? _ 

identified in 
/. adjacent sections 
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The l it.bolo o · the Norfleet varies radically in Labe tt.e County . 

At Looality 26 the membe-r consists of a ligbt-g?l'"ay, very thiek -bed.ded, 

medium- to final -crys ·· lline limeston bed containing numerous 

diet oclostid brochiopods, where s at tooal i t ,. 42 the Norfleet is 

rep.resented onlzy' b O. J foot of' dark-gray, very finely-crystalline 

li s tone. In general , the nodular or slabby acies is mre eonw.10n, 

eopecially in tho northern and so them part s of the county. 

Foss ils a:re no· plentiful in the orf leet. Small braehiopods and 

crinoid columnals re distributed sparsel in the member at some 

outcrops. Je,1ett (l 45, p. ll ) reported plant i'ossils from the 

mamber in the sw! see . J5, T. 32 s., R. 18 ~. 

~m Farm §bale t1eooq;;:. --The observed range in thickness of the 

Perry Farm Shale .in Labette County is from 14 feet at Loeali ty 42 to 

ab-out 2 f eet at Loo lity 9 in swtsi.1-!Nw¼ sec . 26, T. Jl s., R. 19 • 

The most co:n:nron thickness o the me er i s about 5 feet . 

In general, t.he shale is light-gray to gr ish-tan, al though in 

the west--0entral part of the county the shale is greenish-gray as at 

Locality 32 in SW¾:-S'•c.:S·¼ seo . :35, T. :3J S. , R. 18 E. 

Calcareous nodules incl uded in grayish-tan, cal careous shale are 

corllllOnl found in the upper 2 feet of the Perry F rm. These nodules 

are generally maa.ium-g1"a and very .r1nely--0ry£talline. Fossil fragments 

are incorporated :tn the no ules at sone localities. For example., at 

Locality 42 small or ic 'oid brachiopods were f ound 1n nearly ell 

nodul es examined in the fi ld. 

Fossils are rare int.he member, ut at Locality J2 numerous 

compressed spec · of the brachiopod Nemmi.J;:Uet" and dictyoelostid 



braohiopods are present throughout the sh le. 

\ l0re the Norf.leet Limestone is missing, it ia difficult to 

distinguish b twe nd th underlying owata 

le. At so loc lities di£ erentintion 

o be at th t horizon 

be made by assumil: th 

cal careous shale 

des do1.fflWo.rd int, sil ~, non-cal.careou.s shal e . 1 1ere the upper 

part of the Nowata i s o le cus, it is not possi ble to determine U' 

rr: Farm are present .. 

ro Limestone range in 

1. ness from a ou 2 1eet at Local ty about 10 feet t Loe ll t;y 

2J in • ,.~¼5!,4 s <.! . 8, T • .32 s • ., R. 19 • ·The st common th.iekn s 

of the unit is about 6 feet . 

Light~J."ay, vex finel y-crystalline, thic'k...l)edded limestone is 

ch :r cteristic of th nc-rober throughoi, t l!rlSt of' the area. Local l.y, in 

the nortrem part of th rea, as at too lit 9, the Idenbro is slightly 

silt and it we!lthers to an earthy texture. In general, the Ide.::.,i ::ro 

ia nodular or very thin edded in the northern p .r of the outcrop. 

Figure 'J.6 is peel pi~t of th nodular facies of the Idenbro at 

Local it 9. 

In the cen· i l part of the count , s at L lity 17 in S }~ .5 ¼ 
sec . 2, T. :32 s.,, n. l ' E • ., grayish-white ehert no les are conspicuous 

in tbe middle of th me.""Ub • 

Throughout · r the up surf ce of the Idenbro 

is exposed, •· e 1 • evelo sm:x,thly d, humnocky sur.fac 

thi has rell f of s ru.ch s 3 inches . 



Fig. 16.--Peel print of limestone from nodular facies of Idenbro 
Limestone at Locality 9 in sw¼sw¼NW¼ sec. 26, T. Jl s., 
R. 19 E. X4 
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Uoldenvil~ Shaio 

The outcrop of the Hol nville Shale (Tar, 1901) is not 

co11tinuous in Labette County due to erosion dur• the tine Just prior 

o depositi011 or th · Hepler Sandstone M nil:ler of th overl.3ing Seminole 

Formation. 

T.hieknes.., of · e Hol . enville rang s r z ro in SW-.}NW¼ sec . l,. 

T. 32 s., R. 19 E. , whe Uepler sandstone rests on the Idenbro 

1 stone, to 0 ·1 45 e ot a section by Jewett (1945, 

p . U.3) • · by the author in 

• 18 • · ·, the •Ob'"' rved thickness o Holdenville is about 

Tho basal p<, ... :ton or e Hol denville commonly consists of 

.light-gr , s l.igbtl sU.t ' , plat to blocky shale as at Looali 2J 

in i,,, 4 Sli¼SW .., c . 28, • J2 s., . 19 • Loe , , as at Localit 9, 

coal bed about 0. 4 foo thick is roun ddl of a gra to 

.. llow :eh bed 0£ olightly c lcareous, silt shale . At some 

loca.lities, s at the seotion ioontioned bove ireacured by Jewett1 the 

lo TQ'l' portion of .e ror.imtion consists 0,f 15 feet, of bl ack_. platy 

shal . 

Yellowish to ·nish-gra cl.a .,. le is the characteristic 

lit.bolo n: upper portions th Holdenville. 

Foos·ils are a~ m the unit but in the .., ¼ sac . 2, T. JJ s., 
• 18 , • , the cor l .Acapiapg,; ustY!,i is abUn t in the shale and 

th s readi tcrop . The br.acbiop ·' . ~lesglobus msoloous. 

in x fos il for Demoin oian rocks, is ommon in the upper fw f et 

the Holdenvill ._.,t th lo al ·t . 



PE sn., MfIAN . · ST&1 PENNSYLV !Af3 SERIES 

,:11,§§0UliM g;"~g, 

ioore (1936, p . 70 ) d tined the b daI bot-ween DesnDinesian and 

Missourian rocks i.11 ansas s being a widespreod conformity across 

'Wh.ic there is dis tinct lithologic c rte and leontological b-real~ . 

In I.abet County, base of the Hepl er Sa dston (Jewett, 1940, 

p . 8) is taken as ·th b of' the Missoui .. ian Stage. 

Pl s nton Group 

Sfflnino!e FOIID@ti@ 
It h s been s mm (Oa es and Jewett, 1 43, • 6J7) that the 

np,J.e:t" Sa.."'l.dstone (J' • tt, 1940, p. 8) is the nortbW'ard continuation of 

p t of the Seminole Foi tion (Morgan, 192 ) of Oklahoma. Eme , us d 

Seminole Fol'% t i · · his classification of the leassnton Group to 

include tuo emo . ..:.-; lo,;;1 e Clleckerboar L · stone. The members 

a-1· , in ascend . order, the Hepler Sandstone and the South Mound 

Sb 1e (Emer , l % 2) . The thiom ss of the fOI 't,ion ranges from bOut 

6 , tat Local i• :i..n ?-if NW¼lE¼ sec . , T .. ;31 S., R. l E. (Fig. 

17) to bout 20 r · in L'U'.-.~-w.r· • ,O, ·T. JJ S. R. l E. In general , 

t! e range in thic ess of the formation is loc l differences in 

t.lrlckness of the f. pl.er 1 

ljepl~2: 3andstQn.~. Membs:,. - ...01--a , brovm- to· reddi.sh-brow weathering, 

1 k-bedded, vo fine-grained, quartzose sandstone is characterist.ic 

of the Hepler in Lo tte County. At ... oot oti era., s the pl.er cont.a.ins 

SOl:¥3 silt, and i is er Uy slight mi ceo1 s .. 
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The thickness of th Hepl er ranges from l foot, s at Loeali ty JO 

in N 4ml sw¼ see . '2:7, T. J:3 s ., R. 18 E. 1 to ab t 12 feet in the ,. 

S l sec. 201 T. 3J S. , R. 18 ·• About 2 "'eet • th-e comno~ observed 

thickness of e melabe:r 

In the northern part of the count tb Hepler is quite silt and 

··s thin..-bedd d to · tod s in SWtN ft see . l, 'l' . 32 S., R. 19 E • 

In T. JJ S., R. 

Fig re 18 is a 

• , a calcareous faeics o th Hepler is pre ... ent. 

· l 1 . taken fron e ealc reous facie.s 

oi' the Hepl r t Loe 11 t :30. The silt , unif 01'1ll texture of the 1"0ck 

i s well illustrated . Calcium carbonate e 

locality. 

t is predominant t this 

Deposition of the 

of gentl relief r 01: . • 

Shale . Locally, a in 

l · r was upon n es pre a erosion l surf ce 

ition of th underlying Hol denville 

4 '¼ sec . l, T. J2 s., R. 19 E., th Hepler 

vas deposited in o · g--.ear.ihic lows which . ad been eroded to a level 

sl ightly belov the top oi' Idenbro Limestone. In other parts o 

Kansas, as in Linn Count to the nortbe st of La t Count y, erosion 

during pre -Hepler · as dee • r and. Hepler was d posited upon th 

iorland nemb r of c A· t amon Limestone in local a1~as (W. J evers, 

raonal communic ion) • 

South. r1oun . ==- •==,:;r::..· •. --The South Mound i poorly seen in 

La ette County . \ihe 

from about 12 feet, u.s 

• 19 E. , to ubo t fe 

R. 19 E. (Fig. 17) . Tl 

er is expoeed it~ ges in thio ess 

ooalit 20 4 sec. 7, T. J ..::. s., 
at Locali 10 in ~r, ¼ sec . 27, T. J l s., 

thickn ·s of th unit is a out 5 r t. 



Fig. 18.--Peel print of sample from calcareous facies of Hepler 
Sandstone at Locality JO, NW¼NW¼swt sec. 'ZT, T. JJ S., 
R. 18 E. X4 

4.J 



In general, --ound consists 0£ gra to yellovish 

platy, s l ight.l.y silt Sho.1 • 

~t Looalit 1 th South Mound consio so£ 2 feet of black, 

bloclcy- shale overlain b a co l smut containing rm ch cl ay which is, 

in tu.rn, overlain t 1. 5 feet of bloc, f'i sile shale . The 

I 

- · er is also seen t Localit 

:8 ear the center 

t Looelity 28, th: u 

f y shale containing 

Clles;M;erborn:•!l =:=-~ll;,, 

s c. 19, T. 33 S. , R. 18 E. 

• 3 feet of the m2mber is compose of gra , 

f l tten d s1ltst0l.-ie nodul.es . 

Orures and Jm<Je '. (l9t3, p . 635 ) shaW'ed at Checkerboard 

Limestone (Oakes, 19~ ., p . 26) is presen· :tn L..-:tbette Count where it 

consist .., of two unnume limestone members separa'ted by an unnamed 

sh l e me · r, no of which al'e continuo throu out the whol e outcrop 

area .. 

The :range in t.biokn.ess of tho formetion is from a out ll feet 

roo sured at Local.i • 20 to 0.5 foot t LOOQl ity 28. 

Lwe,: l inpst91 . z:. --The 10\ror limestone of the Chocker boo;rro 

is the IOOSt porsistent unit in the formation . It aan traced fl"Om 

th southeastern part of T .. s., n. 19 E. to the southwostem portion 

of T. JJ s., R. 18 ~. A oo expostire is aleo present in a small creek 

in NE¼ · 4 sec . , T. J s • ., R. 17 • Just; west o£ the La ette Count 

lm in Montgo~:i: Cou."lt • 

Ve y f:L."1el -ceys · Uina., dark brownis . r.ray to tan li~stone with 

ny included foss ils is char cteristio of th. · mba1• ut oost outcrops . 



Loo Uy, sins 

or pelecypods, br,; ch::i..o 

tightly oe 

terial. 

., 
J~,5 

• 1g • , the uni·t is a coquina 

. , high-epired gaatropods, and cor 1 

1i th very :f.'ina · -ceyst lline c rbona 

'l'he co.mmonl observe thic ass of e .toer is about 0 .8 foot 

but at Localit 27, T. 33 S. , R. 18 E., the • it 

co:r ists of 6 feet o mdium-bedded., gray, di .1-crystalline l ue-

atone containi~ "poc ts' of coquina. F . 19 is a peel prlnt de 

from o t l .O foot above -t:; e base of the lower er 

at Loe l ity JO. 

lidcUQ, §hll¥. t;:~!i:i'i:.• •-At most outarops u: the shale member of 

tb.G Checkerboard is .s n, i t is represcmted b leos than 0 . 5 foot of 

iah-yellov, b she.la .. Ho\ievei", t Looalit: JO tho unit 

consists of abo' t 8 feet of gray, plat to blocky shale. 

limeglQne ta &?t:• -- ram to :rawnish..gray, very fin ly-

cr: stalline, fossilii'erouo l~stone is cha:racteristic of the upper 

member of the C eckerbo d. . .... ,. .. ,.....,,..,... wears to be ne rly 

1.dentic l to that of t."18 lo r member with exc . ption that f we1 .. 

high--spired gastr•1'\TV'\l'I~ re seen in the u1;>p0r memb ~ . 

The most co,_. .. ""' .... .,y o served thickness of th t i s about l foot. 

A Localit 20, hm1iw r, two lin2ston s , each 0 . 8 oot thick separated 

'by O. J foot of tan, ris the member. 

Although all n1e10bc1•s of the Checke:rboord seem o be missi in 

La te Count north of southern ti r ot sections 1n T. Jl s., R. 

19 E., the formatii· s o n in southern Neosho C ty. Therefore, it 



Fig. 19.--Peel print of limestone from the base of the lower member 
of the Checkerboard at Locality JO, NW¼NW¼SW¼ sec. Z7, T. JJ 
S., R. 18 E. X4 



as thin, imporc . . tiblJ cerbonate zon in the 101.rer part of the 

s t.on Group. 

Eormtion 
Two sbele memb· 

T c t Formation. Th · 

lil!ISston· me r compris .i. e 

terooe·rs are um:umied and i definod as the 

lower shal e nembel•,. middle line s tone 1ri:>e:r II r shale mamber. 

7 

rlnllm thicknes o£ tl formation is t 63 f t c.t Loeal.i ty l.O in 

. ·l¼t,n.f!- ¼ s c . 21, 'i' . :31. S. , R. 19 E. (Fig . 17 ). The overage thiclm s 

1s bout 40 feet. 

ffir §lwl:&t ~mfitr. - •The average thickness of the lower shale 

ma: r o the Teck t Formation is about 15 t ( ry, 1962). 

Loea·lly, s at Loe lit 20 in SEtSE¼SW a c . 7, T. 32 S. , R. 19 ., i t 

is as thick s 2 i f t . 

Black, bloc to fissile shale it.b l imonite s taining on bedding 

, lan s is the predominant lithology o the ::er. Dark-gray, phos-

phatic uv11,.tU,,1.r,:;S s os • 5 inch in diruneter re eol'lll.'lOn in the upper 

At Loe l it 10 . out feet of ton s U toi,1e inter edde . ith 

s le containing fm1 plant rennins 

pler •••.Al'll:JRtone • 

found out 4 feet abov 

pprontly missing at this 

outcro •. Thereto , if th. black shalJ ,:res nt . bov the Hepler t 

thi,s l.oc. · l i t is e uiv l<mt to the South Mount! Shele, t..lle tan siltstone 

shale re in lm · part of the l ouer rwm r of the Tacket .. 

If thi s is so, tJ on tile t.ota1 thickness o the ba al member of' the 

T cket is t 50 f'eet. 
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~ - --The middle l:uoostone nel!ber ( ey, Midgle l iJie@~~ 

l 2 ) of the T cket s t throughout County . Dork...g;ray 11 

v · finely-cryotall:tne miero...crystall:1..f1G no · es of s light 

sUty liueston _ re typi l of the ·~ er. The v :rege dinl!nsions of 

the nodules are unifo.. boot l foot in di mo · r b bout 0. 4 foot 

in thickness . ing ,; - o 01 the black -le above and below th 

l ..;to:no al'e continuous 

t: a.fossils ar bs 

-eported fragments of re 

lo lit.ies in the eourh,Y. 

eurv around th · noduli s . 

the l ine.stone but Emery (19621 p. 41) 

s Fqmdnli'.er-i\ in th nodules from some 

Ymr §balo. - er • --Thickness of the upper shale nmwe1~ ( "....,., ..... T, 
l ), ranges from about 20 feet as at Loe l ity 20 to approximately 5 

f et at Looal:t.ty 1 • Th. average thickness is a •. ut 8 feet . 

The eharactori,.;tic lithology of the UPJ)Ol' ~er is lack, fissile 

o platy shale. Vertical joints are conspi cuous in the shale t "'t 

t rops. 

At nearly o.ll su:res the upper l to 3 feet of the member 

eowi~t of gray to . ·llowiah-gray, f'laky le which contains 00100 

specimens of dictyoclost:td brachiopods, th pel cypod AyieuloJ?!2W • 

and numerous crlnoid colus.u.lls. 

· onsas Cl. y Group- Bronson Subgroup 

_ertdm, Limes~ 
Thrcrugh t oot o te:rop of the Hertha L:!Destone (Adams, 

l. 3, p . 35) in Kans s, e rorma.tion consi:;:ts o tvo liroosto:ne members 

s pa In Labott County ool the lowerrros 
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member , th Crit zer L:5.!nsotone (J'~J , t t , 1932, • 99) is i entif ied and 

i t i s not c t inuo t the arc. • 

Prttzer ·~~~=-
im.1.er f rom orth 

-•The Cri t ~ r bee . s progreasivel 

in the reo. . 

e · tho cent r of t 19, T. J s., R. l E. , the 

member o nti t'i d . This thi!ming from 6 f eet t Locality 8 

,, T. )l S. , R. 19 E. , t o 0. 5 t at Localit 28 

is · in Fi 17 . 'lb b · l on ct of the Hertha 

,.. own on Plate l o th t of t.Jiis loea1i t y 1G infcrre , 

to graphy. 

North of Looali 20 in SE¼ sw¼ GC • 1, T. 32 s., R. 19 E. , th 

Critzer is genera , to dark -grey, medi . -bedded, ver:, fin~ly'-

, di um-ccystallin , sl · , :btly s ilt limestone . la sha1e p rtings 

are common betweei • This l :tthol i s 11 see11 t Local .ity e, 
l.ooal i y 10 , i :ftNJ; ! · ¼ s c . 27, T. 31 s ., ·· . 1 E., and Locality 20 

SE¼,sE¾sw¼ s a . 7, T. J s., R. 19 E. 
ere th: Crit"' i very thin,. as a · 1,ocal ity 28, the unit 

consists of b1"0 i sh "' , medi -crys t lline, nod r l ines tone 

containing n'Ul'!le?'O crinoi f ra . nts and.:. . U ... aobiopods (Fig . 20) . 

Th thic 

north to sou 

20,. T. 31 S. , . • l: 

\-Ih re· s t Loe l i 

to l -iclme 

"' Ladore Shnl (Ada "'; 190 ., • 18) inc -..es 

in . , et Count y . Alo .,,di • north line of soe . 

• , t l Ladore l s tbicko. a of about 40 :feet , 

14 in S""~~ sec . Zl, T. :r s., . 18 ·. ; the 

6 f eet (Fig . 17 ). 



Fig. 20.--Peel print or limestone from base or Hertha Limestone at 
Locality 281 center north line sec. 19, T. JJ s., R. 18 E. 
X4 
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ln eneral, .· l:ithol y of th Ladore is li :t-gra to bl uish-

g1~a shale throughout. At Locality 14., thin coal lentils are comnon 

near the midile of the sh l e . Limon! te eta.in · on bedding planes 

sparsely distrib te ironstone e-on. retions are f ound throughout 

the unit . Local , as seen no:rth\rest ot' Mound Valley at Locality 15 

in 4 NW¼,sw¼ sec. J4, T. J s. , R. 18 E. , tJe upper 6 .feet of the 

Ladore ocmsists of , plat, slightly eal cai-eo Q. shale with 

,; ~t.arbedde lenses of f ine-grained, quart~os .i,andstone. 

At many ou:tcl'.'Ol)s of the Ladore, a thin eone of yellow, clay shale 

containing fragnt.Jnts of f strate 'bryozoa and n ·. rous erinoid 

cel u ls is seen t th top 'Jf the soola . Plants fossils are found 

l oe lly r the bas o ·the unit, as at Locality 14. 

~OR!:! L;tmAAtone 

Over much o · p or the &rope Ltme ... tone (Newell, 19.35, p. 

J6) in Kans · s, t uo lucstono xoonibers sep.u ted b a .shale nember 

co rise the fo . t ... on .. T Labette Count, only the upper e er, th 

Be ny Falls Lim3stono ( :-oodhe d., 1865, p . :320)., is identified. 

Bethal.y L;tmem Member. --The maximllm observed thickness 

of' the than,y Falls is ll.O feet at Locality 5 in NE · mM t¼ sec . 32, 

T. 31 s., R. l8 E. P.l.thcrugh the nember is not uell exposed north of 

thi locality~ the ·tMc ss of the unit in ·the no~thern part of T. Jl 

s • ., R. 19 E. i s thought to be about the s . ,. This inference i s based 

on a section roon,;:, d 1n l by the author in SE~w¼ see. JJ, T. JO s ., 

.R .. 19 E., N oslto C0tt:rt.y, w- re the thany Falls i s s l ightly more than 

li feet thick.. The most cOllllronly observo -~ickness of the member is 

bout 5 feet . 



1'-gra , 

Loo li 4 

of the 

li.JOO.stone. Locally, as at 

29, T. Jl s., R. 18 . , th lower port on 

ed, yellowish ·· c partings CU1.1WJu1.1...., 

Bluisl\ ray ehe no ules are found in 80103 e~sures within 

r i :inoh s of e er. Coarsel.y-ceystallin calcit is 

comil)Oll in frae t s an wgs in the 1:1.mstone. 

L e crinoi columruals ( o. 2-0 . 5 in in di ter) re pres t t 

top and bottom of t'ho ttr at loc 11 ties . Dif'f'erential 

re thering has _ ,_,,,,..H muc f tbe 1~stone matrt from around 

foos il t'ragment-s so as 

the rock. · i • 21, 

1~ to s truld out in relie on 

l print o · l i t ne i'rom the b se of tb 

t . er t Looall t , sl1cM • the abundance of th e:rino:ld column 

g 1 ;uure:. Sb@le 

The Gal-esbu:r•g ,,1 u ~•1 .i..u (AdwriS, 190.3, p. 36) i n L bette County is 

p 1n rbedded s •to: , s il tstono, ale 

and san shalo., o · t a soon-tin coal 1 t,ils . ·Only one 

•ei---, D 1'll C.. S · ""tone (Je-wett1 Ml, I .. ._, l 9J2, p . 99), i s 

me • 

Tb thic1 . £B of alesb is uniforml;y b . t 60 feet . 

Loe lit, , T. Jl S. , R. 18 ., and Loe lit 4 in 

, .... ...,w~-..""'.J<.t sec. T. ,;1 • , • 113 E. a:i;,e · speei.fic outcrops fro 

uh1.ch the co:aqx,site thielm s is inferre . 

The lower portion e th Oal.esbur , a eon ,bout 25 feet thick 

ath the ds C-. • San stone, is compo d cbien ;r of tan, 



\ 

5.3 

Fig. 21.--Peel print of limestone from base of Bethany Falls Limestone 
at Locality 4, SW¼SWt;SE¼ sec. 29., T. Jl S • ., R. 18 E. X4 

\ 
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laminated, silty to sand s al -with very fine- te ~di .-grained, 

q rtzose sandstone l m e .. inter edded. 

The s ndy nature o th l ower part o th Gal ·sburg is respons:t 1 

£01-- a subtle t-opogr phi\1 bench at the b se of the formation. caus 

of this bench, se o t.he formation i s mapp ble over much of th 

ou ... 1 .. op area ( Pla l) • 

Dod#kl Cree}s §ani!s·~R,'Jl@ _ I~E• - -Oray reddish--brown to tan-

oa11.dstone is chal'aeter i at ic of the .Dodds Creek &mds~"le in the rea. 

!l, eneral, t.he s n ton also contains much s ilt. 

Thickness of the er ranges from · b . ·t 6 feet ot Local ity 13 

in b -I}NBtNE¼ soo. 7, T. J2 s ., R. 18 ., to as much as J6 £eet t 

LO"'vali t y 4 . 

Cross-bedd ·ng not evident in the f i l · but extremly small-

sc 1 cross -bedding T be s ""On on pol ished surfaees or sampl es t . en 

from th member t so.ioo terops . 

A coal lentil 0. 5 root thick l ies elov the Dodds Creek at saoo 

outcrops, as at Loe 1ity 13 nd in S'.¼, ¼ sec . 32, T. 31 s., R. 18 E. 

That portion of: the Galesburg above the Dod i~ Creek consists 

redominantly of tan, silt shale With included lenticular sandstone 

bodies . Locally.,. es t Locality l, fragments ot b:ryozoa and a :ta\ 

crinoi column.els aN ro · d intnediately bel ov the over~ Canville 

~t&e:r of the ~ a L• s tone . 

The. most c01!1m011l.y ob rved thickness o.f the upper part of the 

Galos'burg i s about JO feet . 
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'l\vo limestone eparat d a shale member comprise 

Dmmis Limeston (A .c,, l J , p . 6), thro-ugho t most of th out rop 

ere.a in 1 bette Ca ty. The members arc, in ascia-n ·ng order, th 

C ville Linestane (J v t., l 32, • 2)., Ster Sh· le (Jewett, 19;2, 

p . 102), and' inte sot 1. stone (Tilton B in, 1897, p. 517). 

Maximum thickn ss o the formation is about 25 feet as seen along 

the west, line .or sec . . , T. Jl s • ., R. • 

There is 11ttlJ topographic expression of the Dennis in Labette 

Count in contrast to the eneral situation to tho north along the 

outorop in Kansas .. '1lle reason for this lac of topographic expression 

is thought to that headward o:ros:i.on or B:tg U:t.ll Creek has not et 

inci sed deeply enough into the formation to produce much relief. 

Canvil]& Lin@si'Qn~ tige;:. --The Canville Lima tone is not 

continuous in Lo e·lrte Cou.'fl.ty. Where it is present, as at Locality l 

:L--i ¼ lW! · seo. l.6, 'l'. 31 S. , R. l8 E • ., &lrk..gray, nedium-bedded, 

very finely -erystaUine 1 ·• · tone is char .cteristic of the ne!Ilber 8 

. -1tbwest of Local.ity J, the Canville is not p 1:,;.sent as noted at the 

.tlier of tlle Damiis LimrJstone 1n the :.\. sec. 36, T. 32 .s., R. 17 E., 

'ts ·· re the Winters0t . fr rests on the Galesburg Shale . 

Fossils are rare in e, but t some e~s'Ul"es a few small 

b ehiopods are ceen in e 

St.Qrl) §bQle cte1~. -Tile Stark Shal is i :tifiable only i ere 

Cam1ille is present, l -~•, at Local.ities l a.ni:l 3. 

Black, fissil shal a, . t 2 feet in thickn.es is characteristic 

of the Stark. At Local1.t 1, gra phospha.t:te concretions are abun nt 



in e zone of gray, 

,inter§et LCJ~=- === 

mx!lbe:r of Dann whi 
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out O.J foot thiek which lies t 

• --The Hinte.1·0 • stone is the only 

i continuous in L te County. 

ne er oocux ... ni ar northern b ou,;1ds 

s l e of see. 9, T. Jl s., R. 19 E. re 

is exposed.. At ost outcrops south of this 

· o l.O reet in thic e"'s. 

The ~lliler i C! racter istical.ly compos or thin- to mediwn-

~dded, mediwn...gra , v ry finely-crystallbie limestone. Yellow a 

partings between eds irly common in the unit . Reddish-brow 

m tling, pro ably du.· o iron oxide inclusions, are nearly always 

pre nt on unwe ees of the rock ~ 

Light-gray to whi te1 .,.,.,., .. u.a.ur chert odul s are colIElOn througho t 

unit at ms outcrops . 

Wb re the di. slope -of the nember is exposed, ·s northeast of 

illnge of Dennis T. :31 s., R. 18 .,, a .hummooky, SlllX>thly-

romcLOd surfae , ... cl vel.ope .· on the linestone. 

JI.long the out rop of th Wintorset h1 be te Count , a character-

istic reddish4.lrot'm soil i s developed on th, 

n a1" ground .surf ce. 

:mber wherever it li s 

Kans s City Group-Linn SU: u;p 

)he,:male $wlle 

OutcrQps of Chen• iale Shale (& or , l 8, p . 7 ) in L bette 

Count· are limited to rts of townships T • ..,1 S., • 17 E. and T. Jl 



S., R. 18 E. Here erosio 1 outliers wit..~ relief of as mu.eh as UO 

feet bove th surrounding tarra in are su :,ported by the lover part 

of the Chanute ...... 
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The Ch rryvGle, ove:rl in by th Drum 1 · otone, is ro ·don e 

fl s of these outliers. Gra to tan varie ted, platy, ve sil·ty 

·~ le ut 70 f t t.biek is the oommon litholo o the :foroott-:a:. 

·· ·t Loe lit 2 in :I¼, ,J¼SE4 see. 18, T. Jl S. , R. 18 E. , a zone of brown, 

laminated., ver:, f d, q rtz·ose sandsto about J feet thick 

is seen at the o· s o :e unit. Linl:mite concretions are distributed 

u:t1iformly throughout f ormation. 

Tc tho north in eosho, Allen., Bourbon, Linn, and Miami counties, 

Kans s, as ma as fi• e ers ma ~ be identified in the Cherryvul~ in 

so.ma localities. These nibers are, in ascending order, the Fontana 

Sl1~le, Block Li~stone, Je Shale, Westerville Line's-tone, and Quivira 

Shale. In Labette County an environn:ent.) it.able for carbonate 

deposition apparen did not occur duri Cherryvale tine and thus no 

correlatives of lock or w ste-rville exist. In Labette Count no 

mwer, id<lle, and · , er portions or the Ch rryv le are correlative 

dth the Fontana Shal , Ye,u Sb.ale, and Quivira Shale, respectively. 

L imeston 

Onl th lowor of the Drum Liireatone (Adams, 1903, p. 'Z'f , 

ll8) is present in abette County. This ~,t er io thought to be ti e 

Cem-;mt City Lineston (Hinds and Greene, 19151 • 27, 118). 

Ce!ll) t Q.1,t t ini.es!6)_IL M~E!.t.• --The Ce . t Ci :y consists or a aingle 

b \d of brown, rk•b:rown - at.haring, ver finel -crystalltne, silty 
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limestone a oot feet thick (Fig. 22) . 

Small rachiopods re common near the middle nd top of the 

" er. Cl the o · te'l"'O Drum contains l.o~al coneentrati.ons of 

algal material in the fol.~ of thin string .rs o!' translucent calcite, 

s l igbtl comex u•=·•T'f:J., mi h are very simila:r to those des ri d by 

Harbaugh in the Plattsb g Li~stone (l 59., p. :30.3). Fenestrate 

•and the :pelee rpod MNalin~ -are conmon 

throughout the l h 'l?s'f:.:cme. Figure 2) is a . l pr il.t of limestone 

f'rom middl o the C · nt C t at Loeali ty 2 in S\ ts 4 SE¼ see . 181 

T. 31 s. , R 18 ~. 

CAAPYi " SllQ:Le 

Only a fev f ·t of t...l-te b al part Gt th ... Ch ute Shale (Haworth 

and Kirk, l 4, • lJ) a expose in tho rea. The forootion is 

seen onl over'.lying t:."1. Dr:· Linestone on the erosional outliers in 

T. 31 s. , R. 1'7 · l S E. The, maximum thi.e ss cf the Chanute exposed 

in the C0'1nt i s ab t JO feet. 

Light ... tan to grey, s d:r to s ilty, laminnt.ed shale is ellaracter-

istic of the low r ... o -to t of the Chan 1te . ... ses of' brovnish tan, 

ve fine...grai ed, th.ic ..-be de<i sandstone are seen in this lower zone 

at most outcrops. 

Toe upper l O t'eet of the exposed part of the Chanute consists or 
lenticular bodi e of vecy fine-grained, veey t..hie.k-bedded, silty, 

q1.1 rtzose sandstone. Tlte$e lenses a.N inter1J.edded in silty shale 

aimil ~r to that o · ast,,l ·art of the fonaation. 

That · , rt o . tlle Ch:nn,rte Shale present · Ltfb.:rtw · aunty appears 

'to be correlative ~,ith the Moxie &ndatone . ...;.cer ( owel1., 193 ... , p. 92 ) 
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Fig. 22.--Typical exposure of Drum Limestone at Locality 2, Sw¼SW¼SE¼ 
sec. 18, T. Jl S., R. 18 E. 

Fig. 2J.--Peel print of limestone from middle of Cement City{?) 
Limestone Member of Drum Limestone at Locality 2, SW¼SW¼SE¼ 
sec. 18, T. Jl s., R. ia E. X4 
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found locall at b or ·Ui formation to the o.rtb in t- eosho 

Co t y ( J,.mg:mann, in · v ow) . 

NEOGENE STll -PLEISTOO IB SERIES 

IC an(? ) ta 

Deposits of dium, 

matrix or reddis -bro cl a found locally al ong Neosho River in 

stern L ,ette C t y. Thielmess of its is genera1ly l s 

than J reet. The 1 ex tor these d its is limited to s eral 

•ional n 11' of a r . hundTed square re t e .c • eaus of th 

s 11 areal pped on Plate l . 

Th ag ot · cs sits 

• e designation i b s on ir alt itu · bo e 

s Kansan. Thia 

flood plain of 

N os o River, !_ • ... n out JO f eet, nd g ne l lithologie nat . These 

d sits appear to b quite similar to thos of the Emporia Terrae 

(MOOl"e, Jewett, and o •Connor, 1951, • 6 ) in th vicinity or ~orie., 

Lyo County, Kansas . 

' ological Surv 

Also, the uthor and other · mbers of the K ns s 

_ ced the Empori Tei'Tae s 1•r e al ong N osho 

re in Lyon Count t~ e southem boundnr<J iv r from neSI• the t , 

of ansas . This s1.rri° ce i generally .from 20 to ;O feet above th f l ood 

pl in. Tberef ore,. un~il th r vor in corre·l.ation of the Pleistocene 

i ts or e.o ho Ri r v ll is done., ar def'ini paleontologic 

evi ence to th ca ro,, is found, it doos mt unreasonabl.e to 

ta-tively identify these de ,sits as Kansan in age. 
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Illinoisan tage 

The most conspicuous geomr hio feature in Neosho River vall , 

e,xelusive of th ent f 'lood plain, is a dis .on1tinuous terr-dee witl 

8 to 15 reet of reh.ef' a the f lood pl ain. The terrace i s also 

evident long parts of L bctte ere kin e stem rt of the re 

ld in Big Hill Cree in t..reGtern , bet ts Cc-... mty . Deposits comprising 

this terrace are oons1dere s Illinoi san in and~ shown on 

Pl.ate 1 as t ti. 

The terrace surfeee, al.though discontinuous , has een tra ed from 

the type area oi' the w· gum Terrace (O'Crumor and others, 1953, p. 6 ) 

of Illinoisan o in Lyon County to the southern boundary of' Kansas b 

th · author and o er W: ere of the Kansas Geological Survey. As et 

no paleontologic eviden has been found which c n be used to date the 

terrace more precis l y. 

t.s the valle : of Neosho River i11cludes parts of' Crawford and 

C erokee countie.s :1.n th s area of Kansas, reco. i s sanoe £or mapping 

pu?"poses and test le drilling for stratigraphic i..tlf'OI"mtion was 

perforned in both tb co . ties . Therefor , tho eross sections in 

25, 26, Z7 r m.e. 29 oo~esmiril · are extended beyond the eastern 

b 01n1daey of' L ette C,enmt • An ind x map . owing t.he locations of 

geol.ogic cross sections is given in Fi 24. 

T'nickness of' the depos•ts ranges fro 7 feet (Fig. 25) to as much 

s J6 feet in test ho JJ -2 -20bb (Fig . 27 ). However., thr-J roost 

oomnonly observed thickness is obo t 20 feet . 
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In enerSl t he ter- ee deposits are composed of a basal deposit 

o f ine to med·~ rt pebbles in a roatl"'ix of tan s i lt onta i."ling 

r!llle ~lay which is overlain by a l ayer o' t n t o &,trdy s ilt containing 

large amounts of 1n,l ud d cla. Thie . ss oft.he gravel layer ranges 

f rom n f e-1 inch s t o aG mach s l2 feet os in t st hole J2 - 1 -lOdd 

(Fi . ' 6 ). Loca , s in t st hole JJ-21-JJdd locat ed nort..ll of 

Labette Creek (Fig . ?8 ) ch: rt b les re fomd distributed throughout 

the terrace d posit • It is l ikel that thw i s result of an abtni -

enc of ehert in a lo l ource area such as t..~ outcrop of Fort Scott 

Limeston. 

\':isconsinan and Rec , 1., St ges 

~ posits of cent N_,e in Labette County are limited to bar 

accumulations in .resent s tream channels end thin. discontinuous 

neer of s diloont.s on e f l ood plain of the stream valleys. Deposits 

of isconsinan age are ose sediments l ying between the flood plain 

an the bedrock floor of th valley. For purposes of discussion in 

this report, deposits of Recent and Wisconsin.an Ages are considered 

to ether. 

Thieknes of the eposits ranges f'rom 19 feet at test holes 

J l-2l-16ab and J 4-21-l.5bc (Fig . 25 ) to abo t 33 f eet as in t st holes 

J2-21-9cd (Fig . 26) and 3J-21-14de {Fig . 27 ). Toe average thickness 

is about 25 f oot. 

Li tholo o the '11.sconsinan and Recent mater ial is practically 

indistinguishabl e f ro that or the Illi oisru1 terrace deposits. In 

general , haw:ever, 'the younger deposits contain slightly more sand and 
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ooarse chert peb le.., a ss clay and silt · . de, the Illinoisan 

eposits. Thi is evident from the s logs in Appendix II and 

is also inferred from f et tha·t w 1ells drill d in i onsinan 

and Recent deposits r all;r yield mol -1a · . r t't n do wells 1n the 

Illmoisan deposi • 



REGIONAL STRUCTURE 

The geolo ic structure which is most conspicuous in Labette 

ins Monocline { ser and ede, l 'X>4, p. 5) 

of • This structure imparts orthwest ip of a ou 

25 eet per l ·. ylvanian roo a o£ the count .. . 

The Cherokee B s , northward xten ion ot· t.l'ie Me.Al.ester asin 

o Oklaho , doe. not f f' et the attitud of thi b drock in the coun • 

Howev r , gen·1 s u :ti .rd sloping floor or · i basin is thcugh 

to be prinnril .i s poooiblJ f or the gener . l increase in thickn ss or 
"'""'""'c,"~· ivanisn roe. nor to south tb. count y. 

LOCAL STRUCTURE 

Onl y minor d,,.,..,.,,....,.,, 11 s from the 1~gional dip re seen in Labette 

County exo pt in the vicinity of lJound Vall • He·re, near Localit 26 

in 1, 'l' . JJ . , R. 18 E., the Lenepah Limestone dips 

a OU l 0°S1, . 

'lhe QPparen 

R. 19 E. (Plate l ) 

ticl l s tructures i..11 T. ;4 S. , R. 18 E. , and 

s !Ve l ntrew:ns in e .:rca are parallel, or nearl y so, to the regional 

p. inor i iv ne s in the Altamont L . stone, almost 

asurable in the field, have been ero d to expose the underlying 

70 
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Pli:NDIX i 

DESC ~IOJ S OF MEASU D SECTIOUS 

Neasure sections in the f ol l.0\'1ing 

appendix are arranged in order according 

to se tion, township, and range .. Those 

soetioi,..a 'W'hioh have 'been incl uded in the 

text h V been so noted., !,. . • , Loesl i ty 

!i-9, in te:ct, page 28. 
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00 lit l, NW m· • 16, T. Jl s., R. l S E. (Measured by J. M. 

s 

Jewett; re·ex.armuie· d author.) 

inters t Li? "'tone t· 

L~stone, l .,. -g-ca I at.hers gra ish•tfm, very 

fine lline, thin- to nt)di -bed 

Shale., blac , plat to fissile, gra shale t top 

Liloostone, 

thick ed 

with l ight-gra· m,ttli.1,g, 

Galesburg Shale 

Sandstone, tan., s ilt at top with :tragments of 

crino'1d3 an · tenestrate bryozoans 

Sandstone, bro ish-1'"ed, ve fine - to ~dium-

Thickness, 
feet 

5.0 

2.0 

2. 0 

5. 0 

graine , medium--bedded., small-scale rip1;l e marks 4. 0 



l,t~<J' lity 2, &.J Sil SE sec. 1a , T. 31 s., R. 18 E. 

Chanu·be Shale 

Nn.'<ie(? ) sa.-,dst~ ·emter 

lenticular sandstone near top 

iJrJ.m Limestone 

Cement City(? ) Lillestone Member 

Limstone, bN,m, weathers dark-brown, finely .. 

erystallme, algal, many braehl.opod.s 

Cherryvale Shale 

Tbaiekneas, 
feet 

1. 8 

Shale, gre:s, sil ty, platy; about J £eet of thin-bedded, 

vwy fine-grained sandstom near base 70.0 

Dennis t inestone 

Hill"terset Limestone ember 

Lines-tm1e11 light...gra , e~rty (a :rev ineh.es exposed) 

Dennis Limestone 

Winterset LiJoostone Member 

Limestone> light tan, wathers da:r brown, silt¥, 

med:t.um...bedd(¾d; cruoid column.els, spiriferid 

and chonetid bl".-ilehiOpods 

'l'bialmess, 
feet 

2. 5 



Stark Shsl 

Shal.c, dar:•k...g:ru to black, platy 

Canville Lirnastone 

11.m;)stone, dark...g.r: , semi-lithograp.hie, ccmohoidal 

78 

1..0 

fracture 1.0 

Galesburg Shale 

Shele, da:rl,....gray p,lat.y, weathers into l ong splinters 2. 5 

Shale, light-tan, silty, s l ightly eal.eareo:.1s 2,0 

Shale, light-"(sJ:'a_y, silty, cal careous 2.0 

Loe lit 41. SI .. J , see . 29, T. Jl S,, R. 18 E. 

O·lesburg Shal e 

Dodds Creek Sandstone Membe1• 

Sandstone,. b:rovn, v~ fine- to uedium-g:raincd, very 

thi -bedded 

Sandstone, br<T<llt'.ia'l-:red, very fine--gra.ined1 thin-

Thiel.mess, 
feet 

14.0 

bedded 5.0 

Sandston , bro\ffi, thil1-bedded; elloYish . 

s ilty "'· 1 at top ~- 0 

Sandstone, brownis.h~ed, medium...:bedde ; ·tan, .sil ty 

shale e.t to 2.0 

silty sh le st top 

· endstone., rovnish-red, veey thiek--be ~ded, some 

cross-b din ; · · , silt shale at top 

5. 0 

5.0 



Shole, · ellow':i.:,;:h g:t" y , mienceous, silty, thinl, 

land at d 5.0 

7 

Shia1e gr y, mica •eo ; sil an and" neo., top 11.0 

ope Limest one 

, cth y nlla Linestori.e .. 

Limestone, 11.g.ht... y, we -them tan, very thin.-.bedded, 

crinoidtl 0.5 

-tan, cal careo s 

Limestone, lf'il , .sh - 1, ;mdim.n- to coarse~ .. 

c:cys tallin , roodi· -1 edde 

Shale, tan 

L ime:stone, 

crinoidal ;, "'Ol'l'e · l ui :1h...gray chert near top 

tJ S« i.5"/ 
Local ity 5, NE NE -.W see. :32, T. 31 s., R, l8 E. 

Galesburg Shale 

Sandstone1 b:rovnish-red, very fin.e- to 1oodium-

graine , l.:a:minated to very thick-bedded 

SW"ope Lilzestone 

Bethany Fa~ Limestone Member 

Limestone, l igbt....g:ray,, weathers tan, ve:ry f inel;{-

to mediun1...eryatalline, thin.-bedded, son:e chert 

near base and in middle 

0.5 

l.2 

O.l 

2.0 

Thickness, 
feet 

40.0 

ll.O 



Ladt:r.:. Shal e 

Hertha Limestone 

Limestone, l ight~y,. weathers :yellowi h-tan, 

niedium.-.c! stalline; riany crinoid col.umnals a.ad 

s-mall bra hiopods 

To.cket Formation 

Upper shale· mar.nber 

Shale, la<L 1 "isai le to blocky 

n . . • er 

weathers yellowish-

st l e, blac , fi Sile to blo ky, l im:xtl te $ ining on 

b dd:i,.ne p · es 

(lower 8 fee not •.rell seen) 

Looal.ity 7, · at 1· of ,o . 19, T. Jl S., .. , 19 E. 

alesburg Shale 
sandstone, brown, thin-bedded to laminated, slightly 

.,;. .o 

Thie ss, 
feet 

'.) "" ..... .,, 

0 . 5 

6.0 

12.0 

Thieknoss, 
feet 

silt 14. 0 
Shale, browni'"' ..yellow, silt and 3QllQy1 bloel:cy- 8.0 



toca.l ity e, NE NE NE sec . 21, T. Jl s., R. 19 • 

Critzer L ·· . ntone Member 

Limestone, gr ;y, eAthers yellowish-ta , dium-

ar: stalline, a~ trans a.rent calcite ertringer s, 

crinoid oolumnals 

81 

'l'hiolmess, 
feet 

2. 5 

0. 5 

Lim9stone, gray, we th rs tan, thin-bedded, earthy 1. 5 

L:i.m;?stone, gra , oo.tb.ers brown, n:edium..orys talline, 

thick edde ; ·1nmini.fera, crinoid columnals oonmon l . 5 

Tacket Formation 

Upper shul ne1 r 

Shal e , gra .. h ... tan, flaky 

Shale, black, platy to fissile, gray at. top 

Middle l inesto er 

Limestone, doJ' -g-~ay, weathers tan, veey finely ... 

ceystallin , silt. , nodul r 

Lower shal e 1001®eir 

Shal e, bla<H , fissile to placy, l i:monite tuining on 

bedding planes 

Hol enville Shale 

Shale, ~ · y, sil t to s ndj, flaky to bloc · 

Coal, s~ small br nch s inel udo 

l.O 

12.0 

Thickness, 
feet 

2.0 

0.4 



Shale, yellmr!f-Jt~uy, plat y, slightly ca.leareous at 

bottom 

Lenepah Limestone 

l tlenbro Li~stone f' _ · 

L:i.nesume, tan, \-Ii athere bromisb- llo , e rt.by, 

very fine ..Cr"'JS llin on fresh surfaces, 

82 

2.0 

noduler l. 9 

P rry Farm Shale 

nodul es a . top 2. 0 

owata Shale 

Critzer Limest e Member 

crystalline, ; dium-bedded at top, tM.n..:t>edded 

at botto ; l.erg ci-inoid aolumnuls, b ohiopods, 

Thickness, 
feet 

bryozoa tlOJMlOnJ gray flaky shal: port· g near base !1 .0 

Ta , et Format ion 

Upper Shale . moe 

l.10,wish-tan., blocky, diety-oolo..,tid 

braehiopods, pel.: cypods., productid sphies, and smll 

or.anon 0.6 



Shale, black, blocky to platy, l .imonite staining, mu.ah 

ca.r'bonac o material 

Middle l inestonc JWmber 

L~stone,. l u:ish-gray, very f inely..erystalline, 

8) 

10 . 5 

silty, nodular O. 9 

Shule, bl c, :fiss·1e, p .osphatie nodul s 0-5 inch 

Cove.red interV l 

Sil tst.ane, t . , c~ tan shale, tev plant 1 . ins 

8.0 

, .o 
J5 .0 

in lower part 5. O 

South Mound Shale Membor 

Sb.ale, lack, t issil 

Coal, clay, , sone £1 ttened branches 

Shale, l i ght ..gray, platy to bloelcy 

Hepler Sandstone ieta\Jer 

Sandstone, gray, we thers brownish-red, calcareous 

cement, thin-beddod_. s lightly J!licaceo• .s, sand, 

roostl e·ey fin .grained quartz 

Loc.ality ll, !M J se • 17, T. Jl S. , R. l E. 

Pawn t ~stone 

lJ1l'i ck Station t ue M er 

1. 5 

O.J 
2 .• 0 

2.0 

Thickness, 
feet 



v r-J r1ne.1y .... to •diu.m-crystaU ine, medium4'edded, 

many crinoid eolumnal.s 

Anna Sha1e M er 

Shale, light .sra· i b ... tan, £1.alg, silty, man,y Mee9l9bus 

Sha.le, bluck, platy, fissile at top, amaU 

braehiopods (l--4 l · ' in diall.'eter) 

Lurestone, IICdium~-rray, weathers tan, silty, very 

f'inely eys· lline, tew rell brachiopods 

Shale, grayis! - tm grades dQ'lffl into bl.Belt, flaky, 

sil ty · le 

Sbal ,. . la li:, phosph.atie nodules, plat ut l.oc.lcy 

84 

,.o 

0 . 9 

J.O 

0 . 2 

0.6 

Shale, li t fr.l'nyish-tan, silt y ., platy 6 . 0 

Limesto ·, dn:rk...gray, shaly, ery finel3-crys talline, 

crinoidal 

Coal, vitrain eonspieuous 

Labette Sha.le 

Shale, b.l'O"lln and yellow variegated, bloe 

Loeality 12, SIi "·f .;;:i I ae• , 26, T. 31 S., R. 21 E. 

Fort Seott Limestan 

Bl.a¢kJack Creek ti=stone Member 

Lima·s tone, l ight g •, eat.hers buff, ver,1 finely .. 

o:eystallin . , di edded 

o. 7 

O.J 
o.4 

15.0 

Thicknesc, 
feet 

6. 0 



Cabaniss Formation 

Excello shale bed 

Unnamed sandstone 

Sandstone, .gray, we thers tan, thiek --bedded 

Locality l.3, N. N! NE sec . 7, T. 32 s., a. 18 E. 

Galesburg Shale 

&mdstone; tan, s ilty, laminated 

Dodds Creek Sandstone t1enaber 

Sandstone, ~ , weathers tan, very thie 4>edded, 

t'ioo...grained, well sorted 

Coal, some vi trn:!n 

Unnamed shale 

85 

10 .0 

4.0 

Thickness, 
f'eet 

15.0 

6.0 

0 . 5 

6 .0 

Shale, tan, sandy; some sandstone, lenticular, gray, 

weathers reddi,sh-brawn, veey fine .. to toodium-grained, 

poorly sorted 15.0 

Locality 14, SE SE see . 'Z7, T. 32 s., R. 18 E. 

S\1.ope L itoostone 

Bethany Falls Limestone Member 

Limestone, diwn•uray, weathers yellowish•tan, 

medium..oryst. l line, uneven beading 

Thickness, 
feet 

J .O 



Ladore Shale 

Shale, yellovtsh...gray- to :riedium..gray, l.im:m1te staining, 

sone lenticul&r eoals 0. 5 foot thiok, fossil plants 

near base 60.0 

Hertha Limestone 

Limestone,. light-gray, t"inely..ceystal.lima 

Swope Limestone 

thany Falls Limt::stone Menner 

Limestone, e,ffiY, wathers tan, nediunt-orystaUine, 

badly weathered 

Ladore Shal.e 

Shale, tan, silty, platy, sl ightly eal ea:recus ; 

sone lentils of very fine...grained quart.zose 

0.4 

Thiekne.ss, 
feet 

1.0 

sandstone near top 6 .. O 

Shale, light-gra::, and tan, variegated,. silty, pl aty 14.0 

Locality 16, SE SE SE sec. l, T. J2 S. , R. 19 E. 

.Al te.mont Limest one 

Worland Limestone • .ena.,er 

oonoentr tio a or dal:'k-gray, very flnely ... 

crystalline lu-estone 1n matrix or finely .. 

crystalline limestone, thick- to very t.hiolt:.-.becided; 

Thickness, 
feet 



man fragnenta o£ bryoooa, robt1st fusilin:ids, 

same minute . l ecypod.s, st loli tes common 

Lake Neosho SJ:'l.ale Memer 

Shale., black,. pl aty to f issile, phosphatic nodules 

in uppe:i:• 2 feet 

klm"et Limestone 

Linvastone, l ight..gr-q, ver y fiuely-erystalline, 

some isolated colonies or Cha.etetes 

Bandera Shal.e 

5.0 

6.0 

Shale, grayish-tan, eilty J . O 

Sandstone, brownish...recl, very fine-grained, f lagg;y 2.0 

Loeality 17, SW of . 1 sec . 2, T. J2 s., R. 1 E. 

Lenepah imestone 

Idenbro Limestone M er 

Limestone, light. . ey, wavy.-.bedded;, chet•t nodules 

abundt.mt 

Shale, tan to gray, greenish..gre.y at bottom., 

upper 2 feet euleareou.s With lirwstone nodules, 

blocky 

Norfleet Li.nest.one Me®er 

ThickneSr.J , 
feet 

5.0 

9.0 

Limestone, dark-gray, very finely-er'Jste.lline, nodular, 

marcy- shale ·' rtings between nodules, rgi."lifera 



f irly bu.-ri nt 

Nowata Shale 

nodules 

Loeality 18, SW SW SW s e . 4, T. J2 S., R. 19 E. 

Hertha Limestone 

Limes·tone, l igbt ... tan, ver y finely-crystalline, 

dendri tic manf,"'tlnese staining eonmn, col 1 te 

cleavage faces give shiny fresh. S\U'faee ; 

weathers to a marly texture 

Tacket Format.ion 

Shale, yellmr.lsh-tan, plat y 

Local ity 19, SE SE SE seo . 4, T. J2 S., R. 19 E. 

Sendnole Formation 

Hepl er &mdsto:ne mber 

Sandstone, brownis.n ... rea, medium-bedded, tine-

grained at base, very fine-grained at top, 

oalcs.reous cement 

Local ity 20, SE SE SW sec. 7, T . .32 S, R. 19 E. 

Ladore Shale 

Shale, gray, sil t y ,. ca.lcare0t:s 

88 

l .5 

2.0 

Thielm.ess , 
feet 

0 . 8 

O. J 

Thickness, 
feet 

Thiekness, 
feet 

1.0 



Hertha Lil!estane 

L~stone, gray, weathers dark4:>rown, vecy finely--

crystalline, thick4>ed4ed at bottom, thin• 

bedded at top., maey Echinatia 

Tacket Fornation 

Upper shale JDaTiber 

89 

4.0 

ShQle1 gra. 1 f~ O. 4 

Shale, blaclt, :f'iesile, phosphati.c nodule.s ut bottom 20.0 

Middl.e linesto:n.e mbe:r 

Limestone, dal' ~Y,, weathers b1"01tlll.1 very finely ... 

erystalline, nodular 

Lower shale ner.iber 

Covered interval 

Shale., bl ack, fissile 

ChQclrerboal"d Foroo.tion 

f 1.nely ""Crystalline; high--epired gastropods, 

~rbn.g, C~ita .• dictyoclostid bNcbiopods 

abundo.nt, nodular 

o.s 

4.0 

16 . 0 

4.0 

0.8 

Limestone, &>Ta , ve,ey finely"'°l"YS lline., nodular 0 . 8 

Middle shale member 

Shale, gra , pl.a to blocky, not well seen a.o 
C· 



Lover limestone m9mb r 

Limestone, ~, veathers .reddish.-b~, very finely-

cryst lline, go.stl"Opods, pelecY,1,)0ds, 'bryozoan 

fragmo:nts abundant 

S'eminole Formation 

(."loutb Mound Shalo Menber 

Shale, gray, plnty1 some silt 

Hepler Sandstone · er 

Sandstone, gr::y, wes thers reddish--b1"0wn, very fine-

grained, oo . limonitio cement, laminated, 

0 . 8 

4.0 

s.o 

90 

quartzose 2. o 

Locality 21, &t'l ! NW see. 19, T. 32 S., R. 19 E 

Tacket Fornation 

Lower shale member 

Shale, blae, platy 

Checkerboard Limestone 

Lower limestone uel!.ber 

L~stone, brown, weathers tan, very finely• 

Cl"JStallino 

Limestone,. l ight-brown, some derk-eray zones, 

very finely-crystalline; many sm'.ll brachiopods, 

som small cri."lO-id eolumna.ls 

Thickness, 
feet 

30.0 

0. 8 



ca.l i t y 22, NE NE ti a c . 20, T. J2 S., R. 19 E. 

Seminole Formation 

Hepl.er Sand.st.one Member 

Sandstone, reddish-brown, blools;y, VfffrY fine-grained, 

quartzo.,,e 

Holdenville Shale 

Shale, light gr.ayish..green to yellcrwish-tan, silty, 

91 

Thickness, 
r~t 

2.0 

bloc 8 . 0 

Locality 23, &-1 .. i f sec. 28, T. J2 s., R. 19 E .. 

Hold nvUle Shale 

Sh.ale, l i[j).t...gray, platy1 slightly s ilty 

t enepah L ln¥:)ston,e 

Idenbro Limestone Member 

bedded, -ery tinely-orystalline 

Thickness, 
feet 

4.0 

10.0 

Looa.l.1ty 4, NE NE iJE sec . 81 T. J2 S., R. 21 "" . (Measured by J.M. 
Jewett; reexamined b author.) 

Thir:lkness, 
feet 

Fort Soott Limestone 

Higginsville Lime.stone Meni>er 

Limestone, l ight-gray, very finely- to medi um ... 

crystalline, thin-bedded, maey b:raehiopods 

Little Osage Shal Menber 

Shale., blae , fissile, top l. 5 feet, l igbt gray 

J.O 

5.0 



92 

Blackjack C:reek Litt,a.stone t,tember 

Limestone, nedium...gray, medimn-becdded, rmdium-crystalline; 

Fort Seott Lineston 

Blaekjack Creek r.usstone Member 

Lilmst.one., gra, thin., undu.lating beds, upper part 

covered 

Lirmstone, bl"Ownisb-gray, weathers yellowish4'rown, 

thiek.,o tied, ~sita, crinoid columnals, and 

fusulinids a~1 ant 

Cabaniss Formation 

Exaello shale b d 

Shale, black., platy to fissile, abundant phoophatio 

concretions, s~ pyriti.zed, upper o.; toot yellow 

clay 

12. 0 

Thickness, 
feet 

1.0 

2.0 

4.0 

Shale, yellow, ealcaNous with linestone concretions 0. 5 

B1-eezy Hill LimeS'tone Menroer 

Limestone, buff.,. weathers brown, sandy 

Unnamed siltstone 

Siltstone, gr· y, sand.stone nodules Wit.h cal oa:reou.s 

ceroont at top 

UllilWOOd sandstone 
Sandstone, tan, fine-grained, thiok4Jedded 

1. 5 

2.0 

2.0 



9.J 

Looal.ity 26, E. 
Thickness, 

feet 
Lenepah L imestone 

Idenbro Limestone ie e:r 

Limstone, light.- to dar k-gray, ~dium--crystalline, 

weathers to earthy texture; dietyoclostid brachiopods 

con:mon 6 •. o 

Shale, :yellowioo ... tan., sil , cal eareous, lruninated 7.0 

Norflee't Limectcme Memb r 

Linestone, l ight-gray, -weathers yell otd.sh-tan, 

medium-crystalline, very thick-4.;}edded; diatyoolostid 

'brachiopods oomm:m 

l1ova ta Shale 

Shale, blac , fissile, compressed dietyoolostid 

brachiopods 

Shale, tan, blocl<y,. ooloareous 

il tam:>nt Liloostone 

·orl.and Limestone 1ember 

Linestone, ligllt...gray, weathers very light, gray, 

very r ely-cr,ystalline with coarsely-crystalline 

striugers of cal cite, hummocky surface developed 

on weatbered upper surface 

li, . O 

2.0 

4.5 

l.O 



Loeali t y Z7, SE NE s c . 5, T. 33 S., R. l8 E. 

Ladore Shale 

Shale, light greenish...gray, silty, f'lalcy 

Hertha Limestone 

Limeetoue, dark...gray, weathers tan, very fine.l.y-

erystaUine, nodular 

T c et Formation 

Uppe1• shal e ~ er 

Shale, brownish...bla:ak, sil ty, flaky 

Shale, dark.gray to black, conchoi.& l . me re 

on .fre$l1 surf uaea, w-eathers plnty 

94 

Thickness, 
feet 

4.0 

0.4 

3.0 

a.o 

Localit..Y 28, cent.er north line of sea. 19, T. JJ s., R. 18 E. 

L dcre Shale 

Thickness , 
feet 

Shale, gray, limonitie eone:,etions (not well seen} 10.0 

lie:t"tha Lillestone 

Limestone, browni.8h..gray, weathers brown, irregular 

contact at ase, nedium...crystalline, weathers to 

earthy texture 

Tacket Formation 

Upper shale ntmiber 

Shale, grey, sUty 

Shale, black, bloe to fissile 

o.; 

3 



Middle limestone member 

nodular 

Shale, black, fissile, lioonite staining cm 

bedding plaues 

Covered inte-rval 

Shale, black, fie i le 

Checkerboard L.~ sttme 

Limestone, dal'k..gl"af, weathers brown, very finely-

crystalline, srtrtngers of very finely eley's talline 

ealcit.e. silt nodules about 1.0 inch in diameter 

throughout; many high-spired gastropods 

Seminole Formation 

South Mound Shale Member 

Shale, medium....gray, f laky,. som fla.ttene.d siltstone 

nodules 

Shale, bl.eek, blocky 

Locality 29, 9.f Si SE s c . 23, T. J3 S.# R. 18 E. 

LimestonG, light.gray vi.th light-brown n-i0ttling., 

finely-crystalline,. laminated; a few small 

braohiopods n crinoid columnal.s seen 

0 . 5 

2 .. 0 

12.0 

1.0 

0.5 

J.O 
J.O 

95 

Th:telmesa, 
feet 

l. 



NcrAota Shale 

ality JO, NW NW ,J see . 27, T. :H S~, R. l tl E. 

bedded, medium...cI etalline; locally·, o coqu1nt1 

of c-1~:too:i.d colwnnals, braehiopods and high-spired 

Shal.e, l ight yellowish-tan., cal careous, limes tone 

lentils 

Covered inte:rval (probab~ shale) 

Hepler Sends~ Member 

Sandstone, light-tan,. weathers brow, ve'r'J fine -

grained.; sil ty, calcareous eeuent 

Covered i.11terval 

:nep;ah L:t.stone 

Idenbro timsto..v.ie t'len';ber 

Limestone l.ight-ray, veathers me ium...gray, semi-

l i ·l;bographic 

96 

Thickness, 
feet 

6.0 

2.0 

8.0 

l .O 

6.0 

1 .0 



97 
Locality 31, l·; NW N\ s c . :35, T. 33 S., R. 18 E. (Measured by J. M. 

Jewett; reexamined by author.). 

Mawata Shale 

Shale, blaelt, f'issile 

Altamont Limestone 

Worland Limestone Member 

Thickness, 
feet 

l. 5 

semi-lithographic, thin-bedded in lowv 2.0 feet 6 ,0 

Shale, ~ y, fl.a.. 0 . l 

Lin.est.one, dove~y., very finel;y crystalline; 

some small bredliopods 

Lake Neosho Shale Memoe:r 

6.0 

Shale, gray, slightly cal careo-uS, some bracldopods O. 5 

Sbal.e, blae , platy to fissile J . O 

L.enepah Limestone 

Idenbro Luestone Member 

Limestone, light...gray, weat.l1ers gn. ;tsh .... tan, Vfi:r\J 

.finely.crystalline, iron oxide mttling on 

broken surfaces, thin-bedded; dicrtyoclo.st1d 

bruch:iopcids locally- near base 

Pe:.rry Farm Shal Menioer 

Thickness, 
feet 

J.O 

Shale, greenish-gray to tan, b l.eel~; r.,aey dictyoelostid 

braohiopods and lieospi[i:C'U, badly coupressed 



Limastone, da:;,•k...gray, weathers bl"'O\,mish- , very :N.nely-

crystalline, w.inated, so."lle transparent, very finely-

eryst&Uine ealcite stringers 

Moweta Shale 

1.0 

Shale, ble.ek, fissile; diatyoolostid braohiopods at top 1 .. 5 

Shale, g:ra • h•tan., olightly e l coreous, silty, block 4.0 

Altamnt Limestone 

Limsston.e, Ught...n?~v, weathers white, upper surface 

appears lgal 

L olity '.'fJ, M' 1 1 G • 5; T. JJ S., • 19 • 

l.O 
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Thiclmesa, 
feet 

Altruront L;iS}stone 

Worland Limastone Meswer 

Linestona, li rrt...gray, weathers into nodular bloeks 

(not well seen) 

L ke Neosho 

Sh le, bl ack, .iss:ile, phospbatio nodules, e w 

inahes f gray, fla cy shale at top 

Amoret Limesto M r 

Limeston. , l ight gra , veey finely-cry talline teri l 

f'illing vo:l 

C!l@etete;s 

o~ nunerous colonies of 

10 .0 

J.O 

12.0 



Pa-wne · Ll.JIY;Jstone 

iyrick Station Li.!oostone • er 

crystal line; b .ehiopods,, cr inoid eol l s and 

bcyozoan f.l gr,aants 

Li.nest.one, light-gray, weathers brCYi.-1n, earthy, 'tan 

el.a parting above 

Shale, yell0'.1, £1.aky, n undent Mesolob..Y£L 

Shale, bl ack, fiss ile 

Linestone, gray, eart'Jly., crinoidal 

Sba1e, bl aok, :f'issil.e 

Sha.le, black, platy; ammonoid cephalopod J inches 

in di oo:r 

Covered inte al 

.bette Shal 

Loosto , gr-a , vea.thers buff., sil ty 

Shale, tan, fl. 

Limestone, brown, rinely-cl"'JStalline, silty 

Shal , tan, ail t1', aome lenses or ver:, tine-grained 

ssndstone a tw inah s thick 

Thiekne o, 
teet 

4.0 

o.a 
J .O 

0.4 

J.O 

J.O 
; .o 

0 .6 

0.3 

0.4 

2.0 



100 

Local ity J;, NW N1· W see . 221 T. JJ S., R. 20 E. {Measured by J. M. 
Jewtt; reexamined by author.) 

Thickness, 
feet 

mee Liloostone 

Laberdie L ilnestone l'ied.>er 

Limestone., gra ., thin tmdulating beds ; Cnuewtes, 

fusil inids 

Limes tone, l igbt-g:ray., weathers tan., veey finely- to 

1000.ium...ccystalline, thin undulating bed.a 

Mine Creek Shale Memb¢1-

2.0 

2. 0 

Shale, gray> flaky; , !!,nctospirifer nd Hggted;l_a conmen 0. 55 

Myricl Station Lilll3.s--tone Me!li:>er 

Limestone, dor. --gruy., weathers light-tan., l.amiooted; 

abundant crinoid col umnal s 

Shale, gray, bl.&ck nottling., fla 

Shale, blaeli , fissile, phosphatic concretions 

Shale, gray, platy to flaky 

Locali-cy 36, Sil Sl WJ sec . ~9, T. J3 S., R. 20 E. 

2.2 

l. 5 

0 .6 

Thickness, 
feet 

Pawnee Limestone 

Myrick Station Lir.e~ta Member 

Luoostone, gra. ., r~dium-orystallinG, · . ah gray chert 4-.0 

Covered inter-val , .o 

Shale, gra nd y llow variegated 1. 5 



Shale, bl.eek, plat · phosphatic nodules 

Limestone, browi.sh..gray, silty, lwninated; erinoid 

col umnals up to l. 0 inch in dian-eter 

Shal , t en, earthy, al.m:)st l ignitio 

C 1, :soft 

Undercl£ , gray, pl astic 

L 'botte Sb.ale 

Looalit '37, N. Si see. 29, T. JJ S. 3 R. 20 :. , 

Pawne 1 · tone 

Limestone, gr.., ,, erty, rubbly 

Anna Shale Me, Jet' 

Shale, l ight greenis-h-.gray, s ilty, sandy i.l'l top 

J .O f eet, sil tstone nodules throughout shale 

L .ality .38, N\ SW see . JJ, T. JJ S., R. 20 E. 

Labette Shale 

Sandstone, tan to reddish-bro~, .fine-grained to 

very f-ine-e,raimd, s ilty, laminated With ellov 

clay partings betveen laminatiOJlS 

Shale, l ight gi-a:yisn-tan, s ilty o.nd sandy, flaky to 

platy, s~ in· wdded lenticular snndstone 
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1.0 

0.4 

0 . 8 

0 . 2 

0 . 2 

10 .0 

Thickness, 
feet 

5.0 

20 . 0 

Thickness, 
feet 

J.O 

20.0 



Locul:tty J9, in text, page 12. 

Fort Scott L~stone 

Higginsville Limestone Member 

• . i um...-cr-3stalline, nndium- to thick-bedded; 

abundant Slmll r.achiopods and crinoid eol ut.rinals 

in upper part 

Little Osage Shal Member 

Snal.e, yellowisll..g:ray, s ilty, }:il.aty 

Shal e, gray, platy 

Shale., yellowish.,; ,an, s ilty, platy 

Shale, dark-gray, tan stringers, platy 

le, ve~ dark~•ay, platy to slab y., phosphatic 

concretions 0. 5 to J .O inches in diamater 

Sh.al , dark-;;~, plat , sulphurous staining near 
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Thiekneas, 
feet 

J.O 

0.7 
0 . 2 

o.; 
1.0 

J .O 

base, Iower l.O foot is earthy vi.th no b dding seen l . 5 

BlaekJack Creek Limestone Member 

Limestone, l ight..g-~y, weathers tan, ery fine~-

cvystallin , top .n middl woathers arthy; many 

sooll braehiopods, thick43<added 

C aniss Formation 

... xeello shale bed 

Shale, black., platy 

s.o 

2.0 



Locality 41, SE SW sec . 35, T. JJ s., • 21 E, 

Kansan(?) terrae· deposits 

Pebbles, madium o eoa~, angul ar to subro 

red clay :11 . tri 

C banies Formation 

U~d shal 

Shale, yello ish•tan, sil ty, some very fine-grained 

sandstone laminations 

Verdigris Limesto · er 

Limestone, dnrk -eray, weathers tan, ver . finely-

crystalline 

Limestone, gray, 'I.Wathers tan, ver y finely-

crystalline ; t-t1tPolf&us nesolpl.rus, rinoid 
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Thickness, 
feet 

J .O 

;,.o 

l.O 

0 .. 2 

fragnenta abundant 1.0 

nnamed shale 

Looa.lity 42, NV NE see . 7, T. 3 S. , R. 18 E. 

Lenepah Linestone 

Iden'bro Litlesto:ne Me er 

Limestone, nedium..gray, ue thers tan, very finely-

crystalline, nedium...})edded, ell.ow cl.a)~ partings. 

betwen beds,, co rsel -erystalline., vug-filling 

caloit •omnon 

6.0 

Thickness, 
feet 



Shale, uppe2.." 6 feet covered; lower 8 f'e0t , sh le, 

gre isl1~, l.oc ; linestone :nodules containing 

Qr .. ieµl.oide~. 

Norfl eet Limestone iellwer 

Lim:Jstone, durk-gray, vers finely-crys tal line., 

silty, nodulur 

Shal e I itft' r, bloo 

.Al.tamont LhnestO!' · 

Linv3stone, gra ", we thers v!lite ; flaky,. nodular at t op 

Locality 4J, Svl · • s c . 36, T. J4 S .. , R. l E. 

Altamont L imestofl,.e 

·1orland Limerton fieraber 

Limestone, .:roo iu;ro..gray, weathers yellovish ... tan, 

very finel.y-erysta.lline, nedium-.bedded; sone 

isola d coloni s of Qbaf.!~tes., abundant 

Linop;pduc~, lower contact undulating 

Shale, black., pla'cy, pboophatic nod'Ules; s lightly 

Atooret Limestone Member 

Limestone, l ight-gr , very fine~-erystalli."'le; 

Chaetetos f.'01-ms n arly whole bed; lower 2. 0 f'eet 
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14.0 

O. J 

4. 5 

Thi ckness, 
feet 

a.o 

0 . 5 



is medlJ.Jl!l gl'r • d f':tnely-crystalli..-.:i 

Bandera 1e 

Sha1e, t 11 sil ty c:nd s nd. , laminated 
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6 .. 0 

2 .0 

L· lit 44, SE SE e • , T. 34 s ., R. , 0 E. (Meo.sured by J. M. 
Je ~tt; roe mined h :uthor.) 

Thickness, 
feet 

Fort Seott Linestone 

Higginsvill L -stone Menwor 

Lit00stone, l ight ... y1 weathers t an, ned:b.1m...oedded, 

undulating bedding, Ver./ !'inely·-ceysta:lline 

th:ro gbou except for coarsely-crystall ine oalcite 

stringers 

Covered i nterv. l 

Lwstone, gr· -v, medium-crystalline 

L:t ttle Osaae Sha.lo Me er 

Sha1e, black, tl ssile 

Blaokja.c . Creek Limestone lember 

Limestone light-e,ray, weathers tai.,.., very f inely-

erystalline, vc~ thick-bedded; f'usil inids 

L:bnestooe, .aadium...gra.y, a littl.e chert, s01IC tringers 

of earbonaceot .s teriul 

Cabaniss Fo'l'ffllati 

Shal ' J l l l t, pl.a to f issile 

J.5 
2.0 

0 . 5 

7 Si . .,, 

10. 

.o 
expo ed 



Loeal i 45, SW SW SE sec . Jl, T. 34 S. , R. 1 E. 

Cabon:t.so Formation 

Sand:ltone, row·l\io ... red., laminate 

Verdigris L a·t.tme .I!· . ., ti)?" 

Loeali 

Cabaniss Formation 

Limestone, dark-gr y, aminated, v , i'inely-

orystal.line, small bl"Sohiopods 

Coal, bright 

Und.ereloy, 

earbona• 

Loe .li ty 47, SE SE 

loe 

y, sil ty, root impressions, 

· s plunt romain.s 

see . ll, T. 35 S., ft . 17 E. 

nodules .. r "i:10 

l.06 

Thickness , 
:feet 

J.O 

2.0 

Thickness, 
feet 

l.O 

l.O 

Thickn os, 
feet 

5. 0 



Siltstone; da~lt..gray 

Sil tstone, grayish-ten, calcareous 

Siltstone, derk...gray, cal careous 

Sil ts tone, yellmrich--tan 

Shal e, d rk ..,. a· , bl ooky 

Ptlwnee Limestone 

Linestone, 

base 

Arma Shale Member 

Shal e, l ight yellov;tsh4)rown, sil ty,, platy 

Shal e, black, pluty, fissile bl bottom l .• o 

foot. , pbosphatic nodul es, l inestone nodules 

l ,ocal.ity 49, in text, page Z-8. 

Local ity 50., Nl;J ?i 1 f sec . l, T. 35 S. , R .. 20 • 

Fort Scott Li.nlOston.e 

Higgin.svil,le Lilwetane Meniber 

Lines tone, 1-ubbly remnants 

Little Osage Shale 

Shale, blae, platy to fissil e, l im:>nite staining on 

bedding planes1 plmphatic concretions aontain 
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l .. S 

O.J 
2.0 

1.9 

,.o 

Thiokness, 
feet 

J.O 

12.0 

'I'hiekness, 
feet 

0. 5 



Qrbicyloidea capuliformis 

Blackjack Creek Limestone Member 

Limestone, light-gray, weathers tan to reddish-brown, 

very finely-cr.rstalline, eaa;,thy near base; 

f'usilinids common 

Cabaniss Formation 

Excello shale bed 

Shale, black, platy 
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6.0 

16. 0 

1.0 



.APPENDIX I I 

LOOS OF TES!' HOLES 

Given on the following pages are logs 

of 9 teEt holes drilled in Labette, Crawford, 

and Cherokeo counties by the u. ,, Geologic l 

Surv · and the Kans s Geol.ogi cal SUrve -• 

109 



Jl..,2l--9ca.... .ile lo. of teat hole in 81'. 4 ~-¼ a c. Jl, T. Jl S., 

R. ::!1 E. , bes de rec nort.\t side oi' aabin; u ered June lJ, 

l96J. .Altitude o: l an su1~rac , ±8J5 foot ; depth to w ter 17 . 

feet . 

10 

Thickness, Depth, 

MEOOEME--Pleistocene 

iseonsi11.un and cent alluvium 

Soil, black, si.l , 

Silt, 'brownish...black., clayey 

Sand, gra , ry fine to :nedium, fine to 

PENNSYLVA.N:U --Desrroinesi n 

Higgiri.sville Lineatone 

feet f .. t 

j ' J J 

15 18 

8 26 

2 28 

Limestone, gt · 28 

Jl-2l-l2dd.--.Sample log of teet hole in SE¼ ¼ s ee . 12, T. 31 s., 
R. ~1 E., 5 f e . north of l l.aek top on west shoulder of road; 

auge1~d June l.J, 1 -- J . il ti tude of' land sur · ce, ±890 feet; 

dry hole. 

UEOlEJI E-Pleistocene 

Illinoisan terra4e deposits 

Soil, reddish~ 

Cl.a , reddish-brown, some fine chert 

pebbles 

Thie 
f'eet 

J 

3 

4 

ss, Depth., 
feet 

J 

J 

7 



Blaekjnck Crek Limestone 

Luestone, gray 7 

lll 

Jl-21-lJbb . -,Sempl log of test hole in ?,M4 NW¼ see., 13, T. Jl S. ,, 

R. 21 E. ; auge:r<:d June lJ, 196J . ltitude ot land surfaco ~ 5 

feet; dry bole . 

NEOOENE ... -Pleistocene 

Illinoisan ten-nee deposits 

Soil and road fill 

Clay, reddish""tyellov, fine llnestone 

pebbles 

PENMSYLVANIAN ..... :oesmoinesian 

Blackjack Ct-ee I.mesto:ne 

'l'h1-almess, 
feet 

4 

J 

Depth, 
feet 

4 

7 

7 

3l-21-l5bb. - ...saraple log of tes t hole. iu lfy!;~ NW·t sec. 15, T. Jl s., 
R. 21 E. , under tree on east side of.' road about 25 feet north of 

utility pol e; e.ugered June 13, 196;. Altitude of land surface 

±842 feet; d hol e . 

NEOO:ENE--Pl.eistooene 

llli.."loison terrace depos:l ts 

Soil, blaek 

Thickness, 
feet 

1 

Depth, 
feet 

2 

J 

6 



Sand, ye.llowisl-i-orow, ver fine sand, 

clayey , brown, • dium chert pebbles 

FENNS'.{L VANI.IU~ -Desmoinesian 

Limestone, gray 

2 

112 

g 

8 

s.ugered June l :3; l J . Alt i t ude or l ant.1 s urface :.tS:35 feet; detlth 

t o water 10 .0 feet. 

Wiseansirum and Reeent aU uvium 

Soil, brcn-m 

Silt, redd:tsh...:t.,rown., sil ty, medium to 

coar se elie1•t pebbles at 12 feet 

'NNSYLVANIAN-Des~inesian 

Little Osage Shale 

Thielmesa, 
r et 

10 

5 

0 . 5 

Depth, 
feet 

4 

14 
19 

19. 5 
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3l-2l-l 7ba . - -&miple 1og of test hole in NE¼ NV¼ s.,c . 17, 'l' • .31 s., 
R.. ~l E., on west side ot rood about JO feet soutbWes t er fence 

comer; augered June lJ, l 96J • .Altitude of l and surface ±835 feet; 

depth to wr.rter 10 .6 f eet . 

NEOOENE--Plei 3tooe .. 

Wisco:nsinan and Reee.v.it alluvium 

Si l t , 

Sil t , dark-gray., aleyey, some fine chert 

.bbles 

PENUSYL VA.NI AN • -Desn10i.nes i 8ll 

Higginsville Linlt:ntone 

Limestone, gr 

Thickness , 
feet 

3 

10 

5 

ll 

Depth, 
f eet 

J 

l '.3 

29 

29 

Jl-22-l 7bb. - ~ l e l o of tes t hole in NW¼ Wt oec • 17, T. .)l S. , 

R. 22 E., Crawf'ori Count y., on eas t shoul der of road about 100 

.f·eet southeast ot c~tery; sugered June l J, 1963 . Alti tude or 
l and surface ±906 feet; dry hole. 

NEOOENE-Pleistooene 

Illinoisan terrace deposits 

Soi .l, black, road f i ll 

Clay, yel low., sl t ght ~ silty 

'l'hielmess, 
feet 

J 

Depth., 
t'eet 

J 

s 
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PENNSYLVJ\N!Al'~ --Des 

ston 

Limestone, gray 8 

J l-9od .... ...Sample log of t st hole in SE~ SW¼ sea. 9, T. :3 S. , 

• 21 E., in drive - into field near large oak tree; augered 

J e 14, 1963. Altitude ot land stll."faee :t82J feet ; depth to 

uate? 18 .0 f et. 

NEOOENE - -Pleistoo - o 

' is onsinan and F..eee t alluvium 

Soil , brcM'l, sil't 

Silt, nedi -bro1m1 s i l ty 

S.lt, yel - "sh - r own, sandy 

'I'hiekness, 
re t 

4 

15 

5 

ilt, yellowish rown, :ncdiu ahe.t pebbles 9 

H!iS'.iLVANIJJJ- .SlllO esian 

Cabaniss Formawio 

Depth., 
feet 

19 

24 

JJ 

32..-21-l.0cc . - le lo0 of test hole in SW! SH¼ see . 10, T. 32 S., 

R. 21 E., 20 feet east or T-inte:rsection on north shoulder or road; 

augered June 14., 1% 3. Altitude of land surface ±834 feet; dry bole. 

'illOOENE--Pleistocene 

Illinoisan terraced its 

Thickness, 
f eet 

Clo,y, yellowish-brown., sons li.monite ioottling :3 

Depth, 
feet 



Clay, ;,ellowish-b1 ... own, l :i.:moni te mttling 

some si1t at 7 feet 

Cl a , l ight yellowiru -brown, s l.ightl,y 

silty, so brown, f1tidium chert pebl.)les 

Sandy, yeU0ti"'J..Sh-gray , veey fine , clayey, 

sowa brown, dium chert pebbles 

PENNSY.LVA!JIAN ... ...J)esmo1neaian 

Cabaniss Fo'l'lI!t;\tion 

Limestone,. gray 

115 

5 8 

5 1 

2 15 

15 

J2 ... 2l-l0dd.--Sasrq>le log of test hole in SE¼ SE. sec . 10, T. J2 s., 
R. 21 E., 20 feet north of intersection on west shoulder of road; 

au.gored June 14, 196.3 . .Altitude or land aurfaoo ±840 feet ,; dry' hole. 

Thickness, 
f(.}et 

NEOOEME--Pleistooene 

Illinoisan terrae dep0sits 

Soil, brown, el.a ";I 

Silt, yellowish-brown, clayey, fine chert 

pebbles 

Silt, yello .ish..:tlrawn, gray clay stringers 

Silt, ye~rlsh-brown, red and gray cloy 

str:il1gers, soioo bro-.m, angular, medium 

chert pebbl es 

Silt, brown, el.ayey, many brown, fine to 

Sand, very fine, s~ bl uish-black cl ay, 

few fine chert pebbles 

5 

5 

5 

5 

2 

Depth, 
re.et 

8 

l J 

23 

28 

JO 



Cabaniss Formation 

30 

. - ....2l-14bb . ... ...sampl l 

R. l E.; augerecl J e l J , 196J . Altitudt of' land surface ±854 

feet; dept.l:i t o water, ,0. 81 feet. 

NEOOENE- - leistocene 

I llinoisan ter:raee de its 

Road fil l 

Silt, l i ght...'b , clayey 

Silt, light 110\.fish-brmtn 

Silt, yellowish-tan 

'l'hiclmess, 
feet 

4 

2 

9 

1.4 

Silt., yellowish- , fine to ioodium hert 

Depth, 
feet 

4 

6 

15 

29 

bbles J2 

Pj!; SYLV IAN-- smoineoian 

BlookJoek Cree Limestone 

Limeston , grn J2 

32--21-15ba. - -Samplo l o of test hole in NE¼ fl ,, s ee . 15, T. 32 S • .,. 

R. 21 E • .,. on south shot..ll.der of road; eugered June 14, l %J. 

Altitude of lm1d surf . c ±81~ feet; dry hole . 
Thickness, 

~eet 
NEOOENi.:--Pleistocene 

Illinoisan terroc deposits 

Depth, 
feet 



Soil, road rm 
Glay, yellmt 

Clay, yel low; silt 

Silt, w1, s· nay, so fine to medium 

chert ,'!lobl .es 

Cabaniss Format ion 

1,1; 

5 

r,, 
./ 

8 

117 

4 

9 

14 

26 

Limestone l 6 

:3)--.21-ll~de . - ..sample log of test hole in sw¾, ¼ see . 14, T. J:3 s., 
R. 21 E. , about ·7 5 yards north of high-way on west shoulder of' road;. 

augered June 20, l.96:3 . A1titude of l and surfsce ±809 feet; depth 

to water 7.1 feet. 
Thi olmess, 

feet 
MEOOENE--Pleistoeene 

isoonsinan and Recent alluvium 

Road fill :3 

Silt, brownish~ay, clecy'ey 20 

Silt, medium..gray, clayey., some nodittm sond 8 

Silt, medi1..ua~ra. ,. clayey, some fine sand 

and fine pebbl es 

PEMNSYLV AN IAN- ...Desll:'IOin&s ian 

Cabaniss FQl"'".aation 

Limestone, ~y 

Shale, gray 

o.; 
0. 5 

Depth, 
f eet 

3 

Jl 



north-eoutll roe ; uge:re June 20, l %J . Altitude of w1d 

sui"fnee, · . 2:3 f et; d , / th ·to water 15. 2 feet. 
Thickness, 

feet 
NEOOENE--Pleistooene 

Illinoisan term e depos its 

Silt, brownish <:, ·. , c layey 

Si lt., yellowish-bl"O\'-m, cl.aye · 5 

Clay, yellwiah..arcnm, nedium chert pebbles 5 

Clay,. yellowish b11m1a, silty, medium sand 

and medium pebbles 

PENNSYLV ANIAN--Desmoi.nesien 

Cabaniss Formation 

1 

limestone 

118 

Depth, 
feat 

l J 

29 

29 

JJ .... 21-24-ba . - ...sanu,l.e log a.f teat bole in NE¼ NW! see. 21~, T • .JJ s., 
R. 21 E., 150 ya1~0.s east of railroad tre.stle on south shoulder of 

rood ; augered June 20, l 96J . Altitude ot land lrfaee ±000 r~tJ 

depth to uater 15. 5 feet . 



U!:OOENE--Pleistooene 

Wisconsinan and . cent de sits 

Silt., dark-brow, elaye 

Silt, y1,;;llGWish-ro , clayey 

Silt, reddish-brown, can . , fine chert 

pebbles 

Pebbles, o rs, , sandy sil t matrix 

Cabaniss For.mat 

Shale, dar l uish 

Thie ss, 
feet 

4 

5 

11 

119 

Depth., 
fe .t 

4 

9 

14 

25 

25 

le log o test hole in ~ 4 S ¼ co • JJ, T. JJ s., 
R. l E., 150 feet :-rost of hizhwa on s th shoulder of road; 

augered Jun 18, 196:3. .Altitude o" latd sure ce ±81!-8 feet; dr:1 

hole . 

N'EOO-ENE--Pleistocene 

Illinoisan terrace deposits 

Soil; dium-broun, sil t;y 

Silt, yellowisl:1 ;rt::Mn, clayey, few fine 

round d ch. rt pebbles 

Silt, ye11.owish4:l:t'O\m.,. ola ey, fine to 

nvadium, ngular to rounded cher 

pebbles 

Silt, . ello , ala , fine to coarse, 

Thickness, 
feet 

3 

1 

rounded to sub~lor, brow chert pebules 7 

Depth, 
feet 

12 

l J 

20 



Silt, l ight · rawn, clayey, many f ine to 

coars . ch rt pe bl.es 

Silt, yelloWish · roim, clayey fine to nedium, 

tabul ar broi chert pebbl es 

C baniss Formation 

Shal e , dark gra 

l 

l 

l 

R. 20 E., 50 foe s th of intersection on east side of road; 

uugered June o, 1963 . Altitude of land surface ±832 feet ; 

depth to water 20. J 'et. 

l 20 

21 

22 

Thi ckness , 
f.' et 

Depth, 
feet 

moo.ENE-Pleistocene 

Illinoisan terrace deposits 

_ d f·111 and brown s ilt 

i l t , ish-y llo ,. c l ayey 

Silt , l ight .:.Uow, e ey 

Sil t , yell<HiM...'braim, clayey, fi."1.0 sand 

t bottom 

Silt,. tan, sandy1 s~ fine pebbl es ot 

JO fee 

PENHSYLVPJll - ...Desmoinesi n 

Cabaniss Formatio 

4 

5 

5 

15 

1 

4 

9 

14 

29 

36 

36 



1.21 

.l4- l-9da. - -Sample log or test hole in NE¼ SE¼ sec. 9, T. 34 S., 

R. 21 E. ;, angered June 18, 196:) . Altit ude of land surface ~ g 

!' et; depth tow te 10. 4 re t . 

NEOGENE- leistoaen 

Illinoisan t rrac deposits 

Soil, dark..tirown, cla 

Cla , light.gr•' 

Silt, yellovish...gra, clayey 

Si.lt, yellow, sandy and silty 

Thiel.mess, 
feet 

4 

5 

5 

5 

Silt, yellow, scndy, fine to coal'"Se che~ 

pebbles 8 

Cabo.niss Formstion 

Shale, bluish..gray l 

Depth, 
feet 

4 

9 

14 
19 

28 

' 4-21--lObb ... ...&q,le log of test hole in m Nwt- seo . 10, T. J4 s., 
R. 21 E. , 50 f et east of intersection cm south shoulder of road; 

aug$red June 18, 1%J . Altitude of land 

Illinoisan torn.lee deposits 

SU t, dium-br<1vsn, clayey, fine to 

medium. an lar to rounded oher-t , . 

pebbles 

Silt, llowish · rown, clayey, sorre very 

aQe :!'841 feet; dry hole. 

Thic.lmees, 
feet 

J 

Depth, 
feet 



t 

ilt, ., l lo-rish-b1~:m, clayey., ny -i11e 

to medium, anffU].ar chert pebbles 

PE sn.v f l'.AM- smoinesian 

Verdigris { ) L • .. stone 

122 

5 8 

12 

L illestone 12 

J4-2l-10cc . - -8anple lo of test ho.le in sw¼ • "' seo . 10, T. 34 s., 

ougered June 18, l 96J . Altitude of' land surface ±810 fee.t; depth 

to water 11.8 foe . 

oomm--Pleistoeene 

Illinoisan terr ce deposito 

Silt, nedi --bl'Oi--1!11 cla ey 

Silt, yell , i brow cl.a motUi.'l(;, 

fino che1~ peb leo 

very co rs sand gr ins 

ilt, yell ~-brown, el4 . y, scme vory 

fine s ml; -dium ert pebbles at .16 

re t 

·JSYLVANIAN- -Desm:ri:n s i an 

Cabaniss Formation 

Ti iekness, 
.feet 

3 

5 

Depth, 
feet 

8 

l J 

18. 5 



123 

J4-2l-.l5bc. -&:mrple log of test hole in St\. NV~ sec . 15, T. 34 s., 
R. 21 E., on east side of highway about 1:.0 f et from slab~ 

augered Jun 185 1%3 • .Altitude of l and surf-ac • ±820 feet; de-pth 

to wter l 0 . 4 feet. 
Th.iekness, 

teet 
1~00ENE--Pleistocen 

1isconainan and Re •ent alluvium 

Clay, dar rownish--gray, s ilty., sone 

gray strirl ers oi' very fine sand at 

4 reet 

Silt, light brown, ol ayey, some 

stringers o ' very fine sand 

Silt, dark greenish-gray, clayey, fin to 

medium pebbles o! limestone, bl cl 

shale and ohor·t 

PENMS'lL VANUN---Demooineeian 

Shale, light g,ra, s dy 

8 

6 

4 

Depth, 
feot 

l J 

19 

2J 

:34...21-2laa .--Sample log of te.s t hole in NE¼ NEk- sec . 21, T • .34 s., 
R. 21 E., in ·l aring about 250 feet. we.s·t of h:i.ghvay; augered 

June 18, 196J . 

water 17. 2 feet. 

tit.utie of land surf ce '!ffW feet; depth to 

N:EOOENE-~Pleistoaene 

Wiscmsinan end eent alluvium 

Thickness, 
feet 

9 

Depth, 
feet 

9 



Sfl t, dark . rown, el eyey 

Clay., dark 4>rrnm 

·~iNm..VANlAN--DeSllX>inesian 

Ce aniss Formation 

Shale 

5 

; 

2 

124 

14 

19 

21 

21 

3• ""21-27bb.--Sampl.0 l og ot teat hole in • Nl sec • 27, T. '.34 s. , 
R. 21 E., 100 .t•c~t east of highway on s th shoulder of road; 

augered June 18, 196:3 . Altitude or l and surface :t:800 :feet; depth 

to w&ter 5. 5 feet . 

NEOOENE- ... Pleistocene 

W.isoonsinan and Reeent lluvitm1 

Silt, dark rownish...gra, elayey, some 

very coarse wiert sand 

, olay~:y 

T11ickness, 
reet 

3 

5 

Sll t, light yellowish-brown, elayey, Stll~ 

~e.y stringers of very tine sand 5 

Silt, b~ clayey, f ine to coarse 

s ubangular chert pebbl es 

Pebbles, brown bert, fine to coarse, 

sone brawn sil t and clay 

"' EtlNSYLV ANIAN - ..DeSlIOin~ion 

Cabaniss F·omat.io.n 

Shale, gray, sandy 
Limestone 

7 

1 

Dep't;h, 
feet 

:3 

8 

1.8 

25 

26 
26 
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35-21-lcd.-...sa.nu>le log of test hole in SE¼ SW¼ s c . l, T. J5 S., 

R,. 21 E • ., on west shoulder of road opposite ab ndoned barn; 

· uge1-ed June ·, 1%3. Altitude of land surface ±790 feet ; deptll 

to water 17 .0 oet. 

NEOOENE- ... Pleistoc 

Wisconsinan and P~Cel.1t alluvi um 

Silt, reddish4:>row, layey 

Sil t, l igllt :ro m, sandy, fine chert 

pebbl es at 17 ! . · t 

bbl.es, fine,. web brown s ilt 

ffllNSYLV ANIAN --De81¥linesian 

Co.baniss Formution 

'l'hiclmess, 
f eet 

14 

5 

2 

Depth, 
f'eet 

14 

19 

21 

Shale 21 

35 ... 21 ... ldd.--&amp . log of test hole in '• ·¼ sec . l, T. J5 s., R. 

l E., on w>est sh . er of road 100 feet north of intersection; 

augered June 18, 196:3 ~ Altitude of l and s trfaoe i:(86 feet; depth 

t o ter 11~. 5 foot . 

NEOOENE--Pleistoeene 

'isco11sinan cent lluviwn 

Silt , browniah4.>lack, clayey 

Silt,, brown, clayey, some medium chert 

pebbles 

Thickness, 
feet 

5 

13 

Depth, 
feet 

8 

21 



~hel"t, pebbles 

PENHS'n.V A.NW~ ... ..J)esmo:tnesian 

0. 5 

1 6 

23 

J5...21 ... l2bo . - ..&3.wple log of test hole in NW¼ Nwt sec . 12, T. J5 ., 

R • . -l E,, near the e11d 0£ trail leading to river; augered 

June 18, 196) . ilti t u,da or land surface 11790 feet; depth to 

water ll. J i'eet .. 

MEOOENE- ..Pleistoce.ne 

Sil t 1 grayish-4:lrown, cl ayey 

Silt, rnedcium....:Prown-' el.t.cyey 

SU t, madi . -brown., sandy 

RJNNSYL V .A.NI.AN ..--Desmines ian 

Cabaniss Formation 

Shale 

T11ick:ness, 
feet 

4 

5 

Depth, 
feet 

4 

9 

21 

:35-.12-ll4d. --$ample log of test bole in S&¼ seo & 4, T. J 5 • , 

R. 22 E., on north shoulder of road west cf intersection; eugered 

Juno 19, 1962. Jilt i tude of land sl.U"t'ece £'(95 r~~t; depth to water 

e., teet. 

WEOOE m--Pleistoeene 

Illinoisan t.erraee deposits 

'fuiekness:, 
feet 

Depth., 
feet 



Sand, yellow, s ilty , fine to nedi , e rt 

PE ~VANIAN--Desmoinosien 

Cabaniss Formation 

Shale 

6 

9. 5 

5-22- 5ec. ---Sample log or teat hole in S1 1 · } s ec . 5, T • .35 s., 

1 

6 

15.5 

15. 5 

R. 22 E., 2 f eet wee't o u.s.a.s. bene r k; a. ered June 19, 

196.3 . Altitude of land surfsce 782 feet; de t.h to water 5.0 feet. 

OOENE--Pleistocene 

Hsccmsinan and R. ent alluvium 

Clay, dark brown 

Silt, dark-brown, laJ ey 

Sil t, li,ght ... yellowi.sb.4>row, sandy 

bbl es, necli um to coarse, fine sand 

P · NSYl.VANtAN--Desmo.inesian 

Cabaniss Formation 

Thickness, 
foet 

4 

10 

5 

14 

19 

25. 5 

Coal 25. 5 

35-22 -&a. --Sample log of test hole in NE! ¼ sec . 81 T. J5 s., 
R. 22 E. , on south lder 0£ road ob0'...1.t 200 yards west or 
bl"idge; augered Ju: 19, 196.3 . Altitude oi' l and surface :1!782 feet; 

depth to wa~ 1 .00 feet. 



lEOOENE- ... Pleistocc 

-lisconaina.n nn-d Recent U uvium 

Clay, r k-. ro.m, silty, orange nottling 

Cl.a , rt rownish -gray, hard, ail ty, 

orange mo'ttl 

Silt, dnrkoabrown, clayey, hard 

SUt, ohocol.3-te-bl"O'ffl.., clayGy, few 

Silt, yello ·sh rmm, cla.:ye 

ilt, dark..:tlrown, fine to coarse 

chert pebbles,. ch very :f.'ine to c 1· 

chert sand 

m>JSYL v .ANIAN - ...,Desm:,i11esian 

Cabaniss Formation 

Shale, gr y 

Limestone 

'lbielmese, 
feet 

5 

5 

5 

3 

4 

1 

128 

Depth, 
reet 

8 

l J 

18 

21 

25 

26 

26 
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