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t THE ROCK FORl4ATlONS OF KANSAS 

Raymoad o. Moore 

Xno•l•dge or the character■ of rook toraation• ooourring. in 

Xanaaa ha• greatest practical importano• in expla~ation for oil an4 

gaa in thid part of the mid-continent region and in development ot 

the oil and gaa auppl!ea after tielda have been discovered. Work or 

the g.eolog:let in ·studying surface outoropl 1• commonly a first step 

in the location or acreage that may be d••med worthy of 1ea•ing and 

drilling. In some cases the8e studies haTe direct bearing on the in-

terpre•at1on of observed local ~•ologio structures, and in all oases 

they furnish guides for correlation ot~tormation penetrated in well•• 

As matter or raot1 there are innumerable ways in which the investiga• 

tions of character• of rockstormatio~• have di~eot or indirect beare 

ing on oil and gae d•velop:aent. Thia a~tiol• ha■ been prepared in 

r•sponae to a request for a summary ot the rock characters observed 1 

in Xan1a,. Tht o1aatifioation, nomenclature, and corr•lation of rock 

strata from place to p1aoe oomprisetiediviaion of geologio soienct 

termed stratigruphy. It is interesting to note that nowhere in the 

United States are condition• better auite4 for a variety of strati• 



( 

graphic studiU, me.11:v it which he1p in. establishing principle• t than 

• ~oh work in Kanse.e • J 

~ion to a U$tura1 d1•loion of th8~ into six majo~ part•• Thia div1• 
1 

linn,•iH>ne and other- i-ock~, and it do•• not 81.'e~ to the oonditton of 

at the aurtaoe o~ known to exist only in ce~~a1n parts of the "•ubsur-





In view o~ this1 it is eipeo1al1y inte~esting to repor~ ~ommoroial 
j 

available in the arko••• 

ly 1mooth, although gently •loping• and it lie$ approximately 



upon it,. 

Foll'mations belonging to the Oambr1an1 Ordovician, Silurian 

and DeTonian system$ form a natural major g~oup of rocks in xansa•, 

because the strata belonging to them lie essentially parallel to on• 

. 
another throughout their thickness; and because they exhibit general 

similarities in composition and structure, It\ upward ol'der, ,trati-

graphic divisions belonging to these suatem• include (1) the Lamott• 

eandstone (Upper Oambrian)J (2) the Arbuckle group (Upp~r Oamb~ian 

and Lower Ordovician), consiating mostly or cherty dolomite and com• 

pr ia ing the so-oe.11t<l "Wilooxn •and ot many oil fields, and the st. 

(Middle and Upper Ord¢vioian)J (6) the Maquoketa shale, (Uppe~ Ordo• 

"Vicia.n)J and (6) the Hunton ttlb1•11 (Silurian and Devonian). Ther• :la 

much variation in the thiekneaa and character of these divi•iona from 



Arbuckle) are much the mdat wid4apread, and they tend to ~etain litho• 

logic oharaoters with little variation betwe•n district•• The upper­

most, youngest part of the pre•Oarboniferous ~oaks 11 restricted bi 

d11tribution to basins such aa the Forest Cit~ Ba,in, the Salina Basin, 

and the Dodge City Ba•in. The ma~imum combined thickness ot the pre-' 

carboniferoua rooks 11 a little over 2,000 feet, but !n most plao•• 

the total thickne,a i• muoh leas than this figure. There are several 

unoontormitle1 within the auocesaion, but beoau•e there wa, abaeno• ot 

any significant detormation in the Kanaaa region until after the time of 

making these rock•, the beds lie essentially. parallel one on another. 

lrb.E!> to-Wei" oaib-oni.feroua 1 C:r t'Iise :h•ippta.n; i'ooks of' Ka.ns·a• oon­

a 1•t mos~ly or limestone; 'but they include •0111e -shale and aandaton•·• on• 

of the most wid•apreat form•tione ii the Chattanooga ahale, mainly a 

black s1aty deposit containing muqh oa:rbonao•ou1 matt•~ •~d oonaid•red 

by many geol ogf.at1 importa.nt1y related to the ocour·r-•Hi•o• ot otl and ga• 

in a•aociat•d •trata. It la nGt oe~tain •hether ~h• Chattanooga •ha1• 

i• aotua117 ot 1at~ De•on1an or earliest Mis,u1ippian &g•t but th•~• 

11 no qutttlon a, to lts eha~p distinction, both atruct,zt&lly and at~a­

tigraphioal1Yt from the Hunton and under1ying p~e-Oarboniferoue ~ook• on 



The report by L&e is n~w iu preaff and ie to appear a• Bulle~in 32 of the 

ahal•, tmoonform!'hl;,; (2) Chouteau limeatont (\U)oluding NorthT1ew ahal• 
,' 

and Compton 1ime~tone), (~) Se~alia lime•ton•, unoonforait~1 (4) Gi1mote 
.,, .. ·~ i' 

formity, (9) Cowley .for~ation, (10) war,aw 1i•eeton~t (ll) Spergen 11••· 

atone, (12) st. t.oui.1 limestone, (13) Ste. GElil•v:1.•ve limestone, _!!!Oontol'• 

mlty, and (14) rock:• or Cheater ag•• 'lh4' Chouteau beds ·are or 1£5.nderhooll 
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the st. .Toe to Keokuk: ro"ks ere of Osage age• and the Cowley to stt;. Genevieve 

bod• ar• ot .Me:rameo ~e. 1ilte Osage and Merameo deposits are the most wido-

spread W.ssieetppian rocks in Kansas. Bede ot Chester age are onlr very 

1ooally and in part somewhat doubttu11y d$termined. 

The Chattanooga shale ie thin and bltt.Qk in eoutlleaetern Kanaas. North• 

westward it thickens end changes to dark gray or somewhat greenish• The thin 

Compton and .Nort;hviow beds of e.outheastex-n Kansas grade into oherty Chouteau 

limestone in the northeaetor.n part ot the ste:te, where this- division is locally 

more tmn 125 teat thick. The Se&llia 1imeetone oonsiets mostly ot butf dole• 

mite containing a little chart. This formation 1,.$ reooenu,zed by Iee in 

northee.etern Kan~as, and he reports that 1 t overlaps the Chouteau and rests 

on the weathered surtaae ot the Chattanooga $bale. The G11m.ore City limestone 

tion is tentativel1 identified in the $tudiea byte, as piesent in the 

northeastern pw.-t. ot KaneaEJ• and as ¢omprising tho oldest W.ssiesippie.n rooks 



Rocka of os,age a.ge inolude non .. oSleJ"ty semi-granular 1:1•••· 

stcm.e (St, Joe) -ool1t'".dn'1ng $Om$ red and gl"etn she.le,. tbeJ•· beds 

oeourrtng mainly in ,0-1,tth•i:urtel'~ .Kanaa•f do.l,om1:b1'C 11m$$'hone -OOll• 

, tainbig m.uoh dark chert ,(Reedt Spring).; ap:rfa.4 tar to th• north• . 

w&•t but not ~•aching the north&a;1~o~n pa~t ot Xan•a•fo/itau lime~: 

•t~nes and Ao1omitea with opaque whit♦ che~t.y(Burlington and Keokuk), 

widely, -d:lstr ibU·tttd!f 

The -Oowl~y formation 1• a subeur£a~e division proposed bu 

Lee for dark silty,limestonea and dolomite• th~t rea~h a·max1mum 

thiob:u,ae of e.bou t ~50 £,et in ~o~l•Y ~~d Cha.·utauqua c,ount:1.es, Ke.nsaa. 

n.. fot-mtl.tlo:n tte'Otl Ullt>onforma.bly on lower ru .••. u,ipp:5.M i'oi'mation• 

and the Ohat.tanooge. ehf.le and ie regardtd a.a tilling ~ broad be.ah 

carTed in th~ eoutb•oeutra.1 Kabea• and no~the~n Oklahq-• ~egion afte~ 

Keokuk tl•• The fot-me.ti·on 111 oon!'ozt••bly o~e~le.in by the Waraaw 

11m~•tQne, whioh c~nt!&t• moetly ot g~ay cherty lime•ton•• ~ R~ct• ot 

later Merameo age include tho Sptrgen, Stij touia and $t~,. G~~ev1•~• 

,t~•ta.,oonsisttng mainly of white oo1it• ancl somewhat gi-s.nu1ar non• 

Qher&y lime•ton•• Tb~ upper Merameo bed• (wa~•a• to Ste~ Genevi•vo) 



are reported by Left to ha•~ an aggregate tbioimoe,s of 690 feet in Clark 

County. 

L1meetone and shale ot Ohesli$r ese occur locally in southeastern 

,Kaneas resting unoontol'ttlably on th3 Warsaw llutestone, and it has been re• 

ported by G. s. Dille' tram wells in sotit'hwestern anea$ and northwes,ern 

Oklahoma, 

P'Pl?ttr carboniferoue (Penne;y;lTanian) !!! Permian rocks 

ihe u.9petm0st l>aleozo1c formations ot lianeae. which are classified 

aa 'Upl)ar Carbonit"♦rous. (Pennsylvanian} and .Fem.tan in &gEf.;, are grouped to• 

gother ·b$Oauee ot their ontix-.-11 eimi1ar ps:palletl stru.oture, their general 

reeenlblance in lith)logio teaturas1 and b$Qause t.be-y- sr~ set apart from 

und•rlfing $114 overlyjng beds by differences in regional etructux,a and oecur­

renoe ot vt,:ey important bounding WlQOntormities., The .Miaaiea1ppian and older 

roQke he.vo been detomed rether coneidetiab1y. (although not folded)• espeo1a111 

along tha line ot th$ Nemahe. g:att11;e ridge ana tho axis d: the central Kansas 

uplttt, and the da-t;e ot this deformation cleattly belongs betore the time 

ot early Pt:,nnsylve.nian eedim.entation in tha Kansas r~sion. Upper-



moet Mteai•aipptan (Chester) ~oek• and lowe~most Pennsylvanian 



12 

the l'JJ1etd:ssl,pp1an and Penney1wnton eer1es 11 and 'bhe 1e.ttei- contains the 

DE,e 1\1.oinea• Miesou~i end V1l'Si1 stages. 

fh~ $UCCasstve &t~es U& divided into groups and these 1n turn are 

divided lnto tormations,. r&>st ot the Fenneulvanian and Permian fo~tlons 

hELTe bean traced ent1~1y e.~roe$ 1lh$ etete it.long their lines Qt outc~pli snd 

man:, ot tbem have been traced in the t:ntbsttrtaoe to the nc>rthtra, 1n'tster.n, 

and southern stat$ bounde.\riel!t• Al.so• many of the tormatiana ha.Vt.- been sub• 

divided into mtmbe,:s,, which a.l!'e 11keld.es'1' very widely traOC!l$bl& in caf•ful 

etratigrapb1C: ·etudy., 1'heea fOl'."llle.tions $JJ.d mambere1 much too numerous tor 

individual mention. hera; a.tie t1:eated in. sev.e1'$1 :oopol'ts o.t tba ¥8,a:-,. ~olegi• 

cal Suwey and the ti1tate geolos1e map.-

fha Pe.tmian rooks• WhiQh lulve 1ons been considered ae a seolog1c 

t17t,t;em in publtce.t!ons on the geclosv ot Kansatt1 have ·sena:mlly been 41• 

Vided into two m.a$.n part1;1., tbe Big Blue serlOSt below, $14 tb:e Of.lnt\rron ss:dea,­

above. The B:l.g Blue atraio ,eone1s1i tnQfJtlr ot $ltex.,nat:Lus limestone ~d 

ehal\l ot marine origin~ ~eaembUl.16 tbe i>ermsyl~nian bode .. The 01marroir. 

rooka, on the other h$nd1 conetst m.ostl:, Qt t.'td eendeton& $lld shalat but 

they tnolud$ t\110 or three widely pe~siatQnt dolomite and ~nbfdrite deposits. 

The l?<,rmisn wcks ot .Kansas an now being divided stratlgreph1ca11y into 



-tt1me1tt csoi-reepC>uding to \ho•• ••tablithed r,ctntly on ,h• ba1i1 ot w1ettrn 

T••• type ••otlon1. Th••• aajor divl11on1 \hat are applicable to kn••• 

atratigra,ph,- are, in upward order• Woltcaap. Ltonud., and Guadalupe. Bede 

\ent;atlTtly a11igned to the l'oltoauip incf1ud• the ~••• Pormtan :rook, to the top cc 

~• Htl"1ngton limestone; '11• Leonari ia cantd,de:rtd to include at:ra~a :f'rom 

the Herington to th• ba1e of the ·lhU;ehorae ,anctatone; the Guad&lu:pe oom­

pri111 \he hle;herP•l'JD.tan ~ock1 or Ka:n•a•. tnconst•teno.y in cla•a1ng the•• 

P•rm1au division• a, ••ries appears in tha• they corr11pond tn rank· \o auch 

part• ot the Pennsylvanian ••r1•• &8 the v1rg11. Mi11oui-1 -and V•• Molne• 

ffetages*~ !he problm in cla1•tfiet.tton that 11 p~•••nted her• oa11• tor 

rothel' •tudy. Probably th& Pe,:,mt• •tt• aiientt.on.a. ehould b• cla11ed u 

atag••• ralhe~ than 1ert••• 

Oontidera\ion,ot the la\• Paleo101c rook• ot ~••• would be ••rt 
tncomple~ without ••ntiofi ot the ~-emukable nature ot crclic atdimentat!on 

that its he1'1 obe•ned. !111• ret•r• to a rtgul8l" order of ttu~c111!c>n or in• 

4t•ldua1 rook lay-•~• 1n a t11&nn•r- that follow• c•r,ain ••r~ definite line• and 

that il!i ye17 ft1quently Jepeated wtth .,~lking ft_e.•U.ty. It ill ••t&bltlhed 

that lht rea,on to'r the•• cycl111a the regttls.~ oacs.11-.,0,1 aoYemente of 

ad'f&ncing and retrea\!~g shallow ••a• that tnvad~d the Ian••• ~•glon. 

R1cagnttion ot Yall'lou• ~yclto •l•••ttt• 1n \h• ~ock toximalion• lia• ~l•h•d 



baei• tor a precieton ot atrA\lgraphi~ treatment, bo.th tn au.rt-,, and aub­

lllU'fao• worki, that would not otheni•• hav• been po11ible. It ie a facto~ 

Wia.t. ooiab1ned wUh othe:t teaturea, m.ake• atre.\igl'aph1c •\'Wlte• in 1tanea1 

ot umiaual ,ct.enHfio lJitereat._ and at 1he 18Jfte ti.me of great praci.itsal 

iapo:rta.nca. 

Kan•••• and with pQ11ible uC.•ption ot a Terr ,malt •xpo-.ur• in MQrton County, 

in 1outhw,1ternmo1t Kan■a•t no •••o•oic atrat~ older thfln Cretaceous are 

known to erop ()Ut in thle region. Jul'&•atc forma·Uon• he.Te b1en idtntiried. 

in '11e .-a.bllll"fao• {)t •••t•m hn1aa • and 1 t is pl'Obabl• that Wrta11ic bid• 

a110 OCeuJ.'. OolleoU'ffJ17, \be Me.eosoic rook• ton e. majott •truCtliral tz1cl 

•tratlgraphic unit, tor the;, r••t unconformably on an el'osion •urtace that 

out■ &(.iro11 var1oua t:ialeo1010 rc,cke I and. in plac•• noi-\h of Kan1a1 they U.• 

direct~ on pl"t-r-Oamb:rian 'rock,. JlaxlllUll thickne1a ot the 11e101&t.c ati-ata 

tn Xa.n•u occur1 tn the nor'1l•••t•m oountte•• !be itegional dip of the 

Oretaoeou• rock:1 is generally north1r•s\wa~ Bl1d northwed toward the a,..ea. of' 



.. 

Th• Cretac,ous tock• art 41 vtdld in three main group•, -• the Dakota, 

tn1gular l•nticsul&J.- nct.\u.~e ot the 1Gnd1tone• at'Ml. other -ra~ia:Uott•• lnv,ett .. ,, 

gat1on o:r Dako\a clata of Xan1a1, now in pttogJ'e••• lndi~11•• tJ1at th• terr& 
. . .. 

lPormatlons and niel!lll•l'• ot the Colorado an.a llontane. gJ,'dU.ps have been 

e1tabltlhed on the bnt• ot· 11'hdlog1c and tauna-1 chant~1r1, which ai-e 

tication and co~e1at1on or ••1t1 nu,meroU11 thtn bentonite depo1Jt1 \he.t ara 
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aeao,oiat«t depo~i,• that i.:orr:reapond 1~ ~e. Corr•latton ot bentonite bed• 

o~t·eff•d in di:tfb:rtent aeottons ha• b•tin aade ve,nr au.cc•■-tullt bt cat-1to.t 

aea111r•enta \o dttet'Jd.nt thtt tntenalt 'between the bide. '!hue. the 

CJ1•tac•ou•• llk$ p.al'tf! of the Penneylyanian and Pefflian beds in Xs.naas~ ha• 

furni!lhed. oppo~tur.\lty tor 1om• ••rt carJful. 4•t&tled sll'atigraphto 111bcU.Yition1. 

l!'ormat1ons tn Ksnea$ that a.re younger than thG Cretao•oua t;ionat•t 

,11,•tty ot wconeolida\ed •!!l.nds. clays, and gi,&Tel• the.\ ai-, •pread as a 

r•ltl\1vtly thin veneer o1'er large p!U"lt Qt tb.e Bf.gb. n~in• c:ount~ 811d dt1tr1w.­

tlld along str-eam coure•• ae ..-alley tilling. On tb_.,, thought, tbe:re appear• 

to be little of •trat!graphic importanc• ln the geologtcally roung, uncon-

1ollda,ea deposits o:r the xan1a.1 rtgton.. Actu.p.lly, th~ study ot them r1ve&1.e 

auCh that 1• of' tnteree\. ifhe tet\iat-:r ctepolliti, m01t t)f :which a.re included 

!11 the Ogallala format:ton.- ha.ye 'been tho'ldl 'b1 v. X. Elias to be d!Yblible into 

tonttJ on the baet, of diff~l'ent WP•• of f0••11 gra111 ~eede, and a\ 10•• 

pl&e•• there a~e rtch d6I10$it• ot tor1tl bone• t~p~••enting •1•mblage1 of 

extinct aamala. !he•• to11ua. and character• ot· the rockt them•el-ve,, 

dv• basis fof.' diYition ot the ':ettia~ ,ti-ate. into def1rw.ble pm•• The rock1 
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