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?obruar; 29, 1963 

Dr. Garvin L. Taylor 
Buileiq • 8th Floor 

Dear S1rz 

ae: i'ort Worth Divieicn 
Geoli:>gical ae,ort tio. 96 

MJ.s3ioaippi aa Strat tg~aphy in 
Southern ltonsas and Ifarthern 
Oklahoma, Based on Conodoat 
l?au:t\4 

Thia study ia an example of tba importance of a time• 
st;ratig:raphic framework in a carbouta aerie• to permit eoa2prebeuive 
age con-elation btitveen diff~:reut rock faciea. It sbovs hew scatt•r•d 
paleontological control can be uaed alcma vit!t U.thologic aucl electric 
los data to develop a uaeft.tl tuae•etratlgrapbic fraG111Nork. 

'With aclaitioul hbaurface paloon~ological control, a similar 
fra=avo:k cu be developed ill tha hrdwa !a•lra of £111rtb l'exaa aud 
tho Texaa--01,dahoma Panhaa41e whare a cc:aparable "Miaais2Jippi Solid" 
roc.k aaqueDC:• occura. A sull amoutit of paleoatologlca'l. cewtrol 111 
theao area• incU.cat•• that mucb of tba pre-Cheater Miaa,i.aaippiaA 
roclta 1a MlrSMc (St. Loi.ala in a3~). 

the occurrence of bi3h energy carboaate• 1n both tba .Ner,_.c 
and Oaap indicates tbe need for faciaa•iacpacb•oll occurrence uJ>• 
oi the Mia$isslppian "Solid11 eection. A batter ualLlratamlins of the 
rel4tiouh1p of tbe "Chat11 dilvelopm,eaca at the Middle Miasisaippiara 
uncoefontity io mtede.4. 

COXLUSIOI§ 

1. 'Iba earl1 iaterpretat;io11 of a;ga correlatiooa of Osage a11d Maramec 
lit.boloa1c unit:• to &au.a with foraatioaa !l.'I the cluaic: (Miaaia• 
eippUA River) aectloa is groesly c~rrect. 

2. tba acuthlla:-dt~ltion of shalf•type eai:boilates of Oaqe age 
to buta faclaa rocu froa Westem haau into Nortbw4aatan 
Gklahau ia valid. 

3. The d.ark ailiceoua Daaiu facie• rocu in Oklahoaa. which are 
pro4uc:t1ve in large area• we•t of the Neuba ilidp. era not 
time•correlativea of the O~aga Basin faciBa 1n Southwestern Kanaaa 
aa prnicusly thought. 'ihey .are baaln faciea equiv,alenta of 
shelf•type carboaatea of Mar.-c age (moa~ly St. L-,:,uls) in North• 
west.rn Oklahoma.a and Southam R.anaaa. 

4. The 11Mayaa-Syc:amore11 faaiQSI which occurs i.'"1 the au.bau~fac:e of 
~t of Central Okl41hcraa and outcrop• in the Arbuckle Mountaill 
a..~, although f auo.ally barren, appears to be M.lr41MC ill a3e 
(St. Louis). Tbe overlying l".ississippi&n Ca<"Ny ohales are Cheater 
itt sga {Markba!JI liArry of ?ao:rtbeaat Oklehaaa outcropa) beeed on 
paleontology and l!.cholo31. Th~ undarl::,ing bod.3 where eaq,leo 
c:ontai11 • Ki'nd.arhook f au~.a .a,ecorcU.ng to au rUapper. 

5. One unconfoTmity is conspicuous within tba "meaiasippi Solid" 
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$acti!.>n. It ~c\lr:t in pr.e-St. Louis timia and is apparent both 
in th~ Nort~ast.ern Oklah~ QUtc:rops and in tba subsurface 
'ii.~at of the ~mat14 aid.;$. lt is shown by tha pinch. ow: of. 
Warsa:nt•Salea and Osa~ rocks f a:-o;;a uaat to east approaching tha 
!!a-...aha Rids~ ancl also by variations in thickness of Bayou­
}tscard (St. Lcuis) rock• in Northeaat OklQho:.aa outc.-rbpa. 

6. '!ri.,politic chert beds ("Chatn) can o..:cu:.- anywhere in tho section 
f 1r= 0$age tbru V.eraQllc at1d are not nacessartly liin!ted in occur• 
rence .at ttl.3 pre-Pennsylvanian unconfomity. Also, they rasy not 
alw.aya be a p:rodul:t of weatherin.i bacauu in soo:.a plac.;a they 
app..lar to ba a .for.a of deposition. 

7. Porosity and permeabUity trape are more iaportent thaa strue;tural 
cloiure in the accw.1ulatioa of oil and ga• in Miasissippian rocks. 

The purpose of tbi• report ta to c:ombloe subsurface aaapl• 
aad electric log cootrol with the time framework froa_. paleontological 
zo:iatioa pr•nnte4 in Researcb Report M67-G•34. A blo~tratigraphic 
correlat1oa of pl'e-£bester Mia1ia.aippiaa rocks, frequenc.Ly called 
"Miseiaeippi Solid", iis Oklahoma ab.oold provida a sounaer· basis for 
intcrpretina tba gaological hutory of tbaa• rocks _end conaequently 
aid ia future exploratioo for oil an4 ga• accuaalattona in tha•• 
foruU.oca • 

• l\ge detondnationa of faunas c:ollected in surface &aap11na 
.f ·&om outc~op• in Northeastern Okl.ahoaa, Norcbweatam Ar~nsas, •md 
Arbuckla ?r,l,'QU1\ta1n areu, frora con.Unuou. eoree of pro-Cbester Miasl.a­
sippian from four yell• iG N~rthwestem Oklahoma, and scattered 
conQCioQt control froa a m::aber of well coraa ia Southam xa·n••• have 
bun preae-atecl ia Reaearcb Dep,artQiiila bport• ilo. M65-G-34 by ~lapper 
.asc tiioiacka, No. H65•G-36 by Klapper, No. M65-G-47 by Cirlacka and 
iqa;,Polll', and No. M6S-G•26 by Alan a. jbav. 

Illuacrations prepared to accOl!lp8lly this report consist of 
lour croaa ••~ti011• encl one map. l'be cro•• eect.:tou eatead (1) from . 
Garfield C~ty to Wagmr Couaty, Oklab.olla, tu two JJes-At•; (2) frora 
Comaaclae Couut7 1 ltauaa. to Garfield County, OklabcaaJ (3) frcn Gar­
field eouaty, Oklabcaa1 to Se(lgvick County, 1.anaa, aod (4) fraa 
Cgh.lltree touut71 l'exaa, c~ Garfield County, Oklahoma. in two aegaerata. 
Tb4 up cover• SODtbarn J::anus 1 !t>rtbern Oklahoma and part of the 
'leu,iJ P.aalulaile. tt •hon tha diatribu~ion of, major Mt•a1eaippiaA 
s~ratigrapbilwdta and rock faciea 1 loeatin of tt. ct"v• aect1ou 1 

and &OM of tbe more tmportaac produciog areu frca "M.:Laaiaaippl. 
$oli4" roc:ka. 

DI.SCY§SIOR 

PreY10Qa reports iQ our iilee dealing with correlatiou in 
pre-Che•ter Mieaissip;,lan rocks date back to about 1942. Th.en 
correl4tiona ver. basecl r,a lithologic uuits tr&¢eable aver wida areas 
in Kenna and OklahOtDa. Pali.ioncolos1c4l control w,-a not .-vaUable 
for developias a time•stratf.sraphic relationship betveea the different 
f4ciea of Mieatsaipplaa r~k• 1n these scat••· 

The developaent of larsii productive areM in a basin faci•• 
of pre•Cheoter W.aaissipplan rocka f.n Kingfisher and Garfield Counti••• 
Ollohocna, in recent yeara initiated. extensive atratigrephic atudiee 
ia an effort to explain this unusual occurrence of oil aud gaa. Duri03 
thia inve3tisat1on., Re:!earcb Depa:rtment paleontolo~ica.l atu.dtaa found 
usable foaaila for age datemination• in coree fros several Pan &1arican 
wella west of the :taaaba Ridge in Oklahoala. these wells were the No. 1 
Slllith Uait ~'F'' Sect:J.oa 23-18M-1CW 1 the No. l York Section l3•18N-9Wa tba 
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}fo. 2,-D Baraeo Sec tion 23-2Z-.J- l6W , and the tfa. l LO"".enhaupt Section 
34-2.5~•SW. Zonation of conodont 3 obtained from thil3a core~ nan 
p rovidad a i:.w?"e compreh.en~iv.! bioa tratig4"aph1c iaterpr es;,a,tion of 
1 t-!issis$i!,)pi Se lie" rocks. (Se-~ w:.'l~aarch Dep.art~nt a-apo:rts H65•G-l6. 
:i65-G•l4t :a.'!d ~H.5-G-47 .) 

!n il23earch &-epo:rt ao. M67•G-34, Ciriacka and S,9lk <liacuss 
tha bioatr.atigr~pllic ralationshi:,> be~en tha wlla weat of t~ t~ha 
!?.id$e with .1ubsurfa.:~ control in ilo:.thaastern Ck1~hoaa and the cutcrop 
5 .;!q'>lance in tl:.--0 Uiaai:arn Ozark ll?lift. 

Thia report, then, t s a continuation of t iie oionrat1gr'1pb1c 
relations fou~d ~ait of Narnaha Rid~e into tba subsurface of the Anadarko 
Baain to the veisc aod the Central ¥ansee Uplift to the north. 

Tho coaodont faun.a indic.itea tbat i:auch of the Risstssipplan 
in North-Central and :iortheastern Oklahoma iti St. Louis (Maraaaec) in 
aga ratbar tluln Oaaga which necessitates a marked rev!siGtl oi strati­
gra;,hic rel&tionahips in Northern Ok.lab.cca and Southern :tans.as. 

A aerie• of croas aactiona radiate fr0e1 the Pan American No. l 
~nbaupt (Sec:t1oa. 3S•2.5N•SW). Tbe Para hllerican f l Lowenbaupt con­
tained an ucellent conodoat fauu.a and ta a kay well ia tha eataoli•b• 
caenc of corralationa weat of tu tiemaba Ridge with tba surface anci sub• 
wrf4u to the ea•t. The c~atral temi.Aal well ill these C!'l"Oal sections 
ia t~ Oliphet No. 2 lbwer which was useo ratbiir than tba tlo. 1 
Loveahaupt becaun of excellent lithological coatrol from well cuttings. 
These two wella ara only a1'out a mile apart and ebov good electric: 103 
correla.cion. 

Con:elationa eat.ablished by fauul control ln tbe outcrop 
area ibid the subaurface of N-orthaa~tern Oklahcaa are can-ted into tbe 
sul>aui-f•-=-a we•t of Nesaaha Ridga by tbia sactioa. 

The aaction is ic t?.:10 parts with tbe ea.stem part showing 
aaisple an4 electric log conelatio::ia frma 171'1•18~ to um-1oz. In 
Researcb Report K67-C•3ft it waa shown cbat MiasiosippLwi previously· 
called Osage ia actually Ms~~c in age. This nav ~orr;elatioa is 
canted eutw•rd and tiad wi th tha eut half of the 8ec~ion. 

lt should M noted tb.at the only Osage rocka of Croaa Section 
I .are thia er~ional rean.auts ·atarting at tba Leader OLl Co. #l Venoa, 
TlSN•llSa• and contim.iia, uatward. · 

'l'he old cOl'Nlation of the Osage 1• obQV!I by a solid red 
line, and a cot:apariso:. Maowa th.at ..all of tha previowaly called Osage 
rocks an actually Moraaee in age f roca tha Oliphant ~1 iloover eaatvarcl 
t:o :he Leader fl Vilrnoa. · 

Croaa Section IX 
This is a n.orth~esc•souch.east section frora C~che County• 

Kansiui. to Ga~f 1ald Count:,, Okla bi:::i.tft. Th• key wells with :faurual 
control are t:?w Sinclair !'¥1 £xchanga 'Dank on the nort!r;,eat end of th& 
soction and the OU.phaQt ll Hoova-r on the aou t b.aaat. On the baa1s 
of the stratigraphic position of a Uthcgl'epbic limiitsl:one known to 
be Maraaaec in age in the Oliphant: well and lithologJ.c characteristics 
of the Waraaw (L. Maramec), th~ wm:aav and Osas c are interpreted as 
t hinnir-.g southaaatward by tt",m,:ation eud non-depositiOi.1. l'ba basinal 
f a.:1e$ ox the Mcra:aec is onlappioa dia Osage and Warsaw and appears 
to be trun~ated in Wooda Cc-uuty , uklaho.na, by the pre-?ennsylvaniaa 
unconformity. 

Tlw conodo.1t fauna i ,l t ao Si!telair w•ll t!r.>niirms the earlier 
correlation of tbe basin faciaa rocka ia Soutbveatern Kansas called 
"Cowley" as a oiltatone equivalent ~f tha Xeokik•Durli~ton charty 



,::a.-bo-..ate;l far t hair n-:>rth . ( Cc.,., t r.al Diviaicn C,~olo&1ca l .Report No. 4, 
19 61) · TI1ia correl ation •ciln ~ t rt,'aced aouth-4ard i,1;;:o ◊!<.lat~ to the 
Sunrey Ne,.). l 3.:3nrui i:1 ElHs Couu..:y .) Okla t~, witi::wut d i ::: i iculty. 
'i'ha Su:.1r.::..1 wel l is t he west ,tn.,~9..: s ubsu~face c:oi:1trol L~ Gkl~~ o~ 
Ccosa .3ect ion ~lo. 4 wMre tbcsa baain f acb3 rocka corr~lat e \:ft.th tba 
faunally barren rocks below W4lrcaw in :ha t-lo • . 2•0 BarW!a. 

'!°!113 s ection frcs:a Garfi(.,ld County, Oklah>.JQ3, to Sedg-,.iick 
Co-~nty, ~sas, ia a south to n~~th asctioa with soce conodont zonation. 
'lb~ ir;ection !llhow;j t~ chn0,3~ f -roi.1 b,n~i n f acies rocks in 3•3Ut bern Kansas 
t o shal! J!sc!es :acrt!i"wi1:1rd during £•0 th Os:ase and ~ r~c time. Tb.a 
vincb out. uf i'l.arsaw beab and t hin:-iing of Osa3a a ou~hward is also apparent. 

At t he noTth e!ld o! the cross oection, a "t"ed Ghaly crinoidal 
lioest~ iacies occurs lu love~ C3age. It is fr~quently encountered in 
tbe ar-aa e4 tenciing rrcn this well t,;, Pratt County a..,d Barber County• 
KP~a, &"'ld aaain on the we3t .flanl, of tt:. Central K&lsa~ Uplift in 
ltiowa County, l(a·osu. These red becla disappear in tbe subsurface aa 
the uctio:u thiu to the south. ?r,Jbably in part by trauition to 3ree11• 
gray shalea anii by non-deposit.ion. 

Crose Section IV 

Croas Secciou IV is a wes t to eaat section in two parts 
extending from Ochilt'l"Oe C-Ounty, Texas, th~ !?an Araaric:l11 no. 2•D 
3arnea and No. l ta.-enhaupt to Ol i phant No. 2 Roever i..~ Garfield 
Cou..ty, Oklaboaa. It showa our old iaterpretatic:m. .of stratigraphy 
~ on litboloaic aad electric log control as caaaparod to cur new 
correlati~ using conodont igonatum tu tu. llo. 2•D Barnes and· tbe 
No. 1 Loweabaupt. Note that tho old an4 new con-alcciona correapood 
froe utroo:ie Western Oklahau intQ the T~• P&lba.~dle hut diverge 
eastward t~rd the mamaha ilid&a. The correlation of tha zbl.ck basin 
la<:iaa rcck.s in the western part of tha area con-elate very vell to 
the north wf.th the basin lecies of Oeage in Southwestern Kaaeaa callaa 
"Ccvleyt1 f .acies. However, e-1atward basin facies lt'ocks s imilar in 
litholo&r to theee Os.age rocks occur interbedded with sttelf•type 
Ci:dlGuotca. Theee shelf-type carbonate& show an almost cooiplete 
transition to bailin fac1es approaching tha Ne.aaha a i dga. It waa 
for.:aerly .aesuaad that t he iotel'beda of high eaurgy rocks wer:e shoal 
depoa1te &aria.a Osage ti.. Conodout zoutioa ln tbll tfo. 2-ll Bame• 
ill1d the No. 1 Lowanbau;,t indicate that tba inte:rbeddi.113 of aboal and 
basua f acie• rocks· between tbrlse mo vella occurred during Meram11c · 
ticwa. Mot only do thee. Meraa.eciaa roc:ka sbQw e-amplete transition to 
baein facie• eaatvarcl, but they stu,w a pinchina out of lower MeraDac . 
(Warsaw) to the east. This pinch -0ut of Waraav 'beds appears to be 
the result of non-deposition O!l a poet-Osage u:u::onfor:aity which 
probably trJncates eaotward tha non•fosailifero-ua pi'1l•Warsaw basin 
fac:iua roe.a:; found in the No. 2 ... 0 narnea. l'baae non•foasiliferoua 
pre-waraw bo~ correlate lithologically and by electric 103 to the 
~est and north with basin faciea C3age. 

! he western pa::: t o! Cross Section IV uhi..::h extends west-
~at>t m:r ,:,as O<;hiltree a od Lir,acoir:l> Counties. Te;uas, is baaed entirely 
Ol! c:lectr.lc log coa1trol. 'rha:rc is no conodonc c '1o.trol available f.rocn 
dd~ arcta , hut coauercial s -.,;cple l ugs indicate that the g1.~oea litbolo-.JY 
i s ccuparoblo respectively to lie.stun1 Ol<lahoma for the basin faciea of 
C3a~ ttntl t o Soutl'SlTeat~rn Kao.se a ... nd the Oldah~~ Ptiru'umule for the 
~helf i aci«u . Th~ ~rau~c~n 1:ockfl are .aostly a Et~;.! f~ies that 
-:o:~ . .-rolat:es very t-1ell lithol~z ic ... ,liy and lU0cban.ically with adj~.2ent 
areas in Oklahoma and Kanaaa. 

'!be aa t wortt oi cross e li:r.; i tona pt"e6lc?need in t h is report provlc!a · 
a a~a:-tinJ z>oint for futu:re cor:;:el.ationa of tu Hisaios1pp1.an. It 1• 
beyond the scope of this work to conat-ruct .isop3ch and facia4 maps of 
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t. ;i•.n variou:.l :11asisa1.ppian f ,.rniats; hc<1ev-er • a dist:-.i.b-1t ion t i.up bas 
b~un .::a."lll,)1led from '7.0.riouz. :llour.::es to oh ~ knc-:m Hlllita of difi'creat 
f ::td.a.s a.,d a g:e ;;;roups:J i!'l !"·klahc~~ a·nd K .... .1,as alo-.:3 r,;ith p~ t•t:in,a ,1t pro­
~uc ttcn infol"!3,..l ti<m and por osity i ndi<:.at!o-n.3 . 

~ef•lik3 baildupo of hi3b energy pol"ous ll~at.cnea a::e 
~ eaat ,:,f. the Zl,'-QclM Ridge. ·n.i.ee.a ;1ppear to ba wi.thin the Sc. 
tcuis basir:.al i'acie9, but they .1Sl~o may be asuo-:ciated \fl.th a St. 
1...:lU!S hin;;e line (sea Croa3 Gecti,ln l) and m:ay bn sblll-ede,a hi.3h 
~-~:!rm, :roeku of 300d rose:rvoir quality that .ar~ i.1ore tnd:an.s:lva t\Ultt 
is presen.tly bali~v,1d. Thia needs 0 mer~ detailed iltudy 0£ f.a-:b, 
~clatiomshi?S. · 

.~n<>the~ un:J~ual ;tlewl.:.;iX'.:tent of p•orouo reef-like 11,aastona 
oe,cw:,s b a well in Section l9-27M-l2W, Alfalfa County~ Oklshc.:!la. 
Tha po:-ous interval i .s apprcx.unately 100 feet t'hi~k e ;:1d app.aa:rs to 
b-e. OS3&e in ii6e. 

~tcutn, which is the name ca.=o!lly .:appli~d to any porous 
chalky or ~r1pclitic chert found in Hi:aaiaai;:i?iaa rockG 1u Kansas 
aad Worthem ;Oklahom4• ia 3er.erally considared to be a nsidual 
product of weath4red charty l~atones at the pre-Pennaylvanlaa 
ero:sional ut1Coufor.:d.ty. This is ;;,articularly tri.la in aub.cI"o;, •reas 
of ~nus around the ~ntr.,1 Jta.'lhs Uplift. llowenr, · i.~ aorthwesten 
G?'ant an4 Northan Alfalfa Countiea aitd South-Central ~as chalky 
white chart bedJI c~nly occur balow War~n limaat on.ea. Tbaaa rocu 
~ra siniilar tu te:i:tture a!ld apr,uranc~ to bed• unde't'lyLil.J tba Keokuk 
.in the outcrops iu Ho:rtbeast:o:n O'.tl,aboma which are Itaeda Spring (Osage) 
in e3e. 'l'heae chalky chert bede my ind1,cate eitbe.r prwry depoaitlon 
or ~theriq by expoaure in p:-a•Warsaw ti•. Zioat of the pro4uct10'!l 
f:1e.: Mtssai~iippian rocka flanking the Central laus.as t;-plift J.e ralatad 
to pe.%'.IIIN'bil ity traps in this type of reservoir. 

Tba large prodt:1ctiw area in !{ingfiaher and Garfield Cotntti-aa, 
Oltlahoma, · 1a fret:& fr3ctured basin fact.as rock$ of St. Lo\11~ ege ·ratber 
than oaage. '11:Maae rocks eon.slat of calcareous. silt.c•OWJ• eherty dark 
atltstonea which locally :deve1'.lp SQi.lle iater:sranular poroSJity in the 
mor•a silty areas. ·ru l itholow, ;,,! tb~sa rocks was dis.cuased in datall 
t.1 Ckl~homa Ci:y lltstri-.:t C.;;ologkal 'l~po.rt Jo. 225 (19 55) ~y Th0<apsoo. 
all o!. this :;,.roductioa ts ;:-elated to poroaity and p~~aoility trap• 
ia a fr.ac::ure aysta11 l)robaoly ralated to ao-~aent altr.l.8 t~a Natuha 
Uid~. Other trum aie ®temin.at1oo, this study adds noebtna to the 
un.derstandiQ& -of this type of production. 

S.avet'?ll litbological fQ~tures ar-'t d1st1nctiva in Mi.1Hisslppia 
r~a. Tba ~ost ua.ble of t~sa for Btrat1graph1c cOl\trol is a gray to 
tan Gad briY.n lit~3-rapb!.c li.~ato:1e zona naax- tho b4$a of the $t. t:.oula 
whi..:.t-1 is vidol:; t-rac.;uabla in No-;-th .. Ceatral Oklah61Q.a. It a.:curs wbare 
St. t.ouia :ts predoodo,at3ly a baSii'l ;facies and is beat daval,~r,ed 111 Gr4'1t 
a:nd Ga::-field Counties. TM.a :zo;,1e is sbOlffl ia all tho er-:»s sectiou 
840 coaatitutea a valuable sot111 marker 1n or near the b.ue of tbe St. 
Louie. 

A 3on,a of glauconit:ic s·ta!a and ail::st:one ft'oqu~ntly occurn 
n33t' th.a bnsu of tha Mis91saippi rui., usually at th.~ un,~onfomablil contact 
~ith Kin~rhook er oldar rocks . ! t has no age nigniftca3co because it 
can OC·C41:' i 'it Chaste,r, St. L·, ,.dn., 0 1.· Osa3e roe.ks, tshich:;1var is iu c,,n• • 
tac: vit'tl t!le unconfiJri':lity .. the litholo,lY of this :wn~ i~ ~o diatiact 
ttut it l ocks the s.a,:ne in wull cutdngs rcgnrdlilaa of th.a a ge of cha 
r '.)C~iJ 1n which it ia found. 

Yours var:y .truly, 

z. L. Salk 

!,• · -· .... ft. 
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