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Re: Fort Horih Divisiea
Geological Report Ho. 96

¥ississippian Stratigraphy in
Scutihern Kansas and Northarm
Cklahoma, Based on Conodont
Fauna

dr. Garvin L. Taylor
Bullding -~ 8th Floor

Bear Sir:

SIRDARY

This study is an example of the imporiance of 2 time-
stratigraphic framework in & carbonate series to parmit coupreheasive
aga corrslation between diffsrent rock facles. It shows how scattared
paleontological control can be used along with 1ithologic and slactric
log data to develop a ussful time~sivatigraphic Irswmework.

With additional subsurface paleontological control, a similar
framework can be developed in the Hardeman Basin of Horth Taxas and
the Texas-Oklahoma Panhandla where a comparable "Misaissippi Solid”
rock saguence occurs. A small amount of paleoatological cemtral in
thess areas indicactes that much of the pre-Chester Mississippian
rocks {3 Meramec (St. Louis in age).

The occurrence of hizh ensrgy carbonatesa in both tha MHeremec
and Osage indicates the need for faciss-isopach-oll occurrance maps
of the Mississippiaa "Solid" ssction. A batter undaratsnding of the
relationship of the “Chat"” develcopmeats at the Middle Mississippiaa
unconiormity is needed.

SOHCLUS

i, 7hs carly interpretation of aga corralasticna of Osage and Maramec
lithologic units in Kansas with formations ia the classic (Missis-
eipplan River) section is grossly correct.

2. Tha scuthward transition of sheif-type carbonates of Osage agse
£o basia facles rocks from Wesiern Xansas into Nortimestemrm
Cklahoma is valid.

3. The dark silicecus basin facies rocks in Cklashoma, which ars
productive in large arsas west of the Nemaha Ridga, are not
time-corralatives of the Osage Basin facies in Southwastern Kansas
83 previcusly thought. 7Thay sre basin facilss equivalents of
shalf-type carboanates of Meramec age (mosily 3t. Louis) in North-
western Cklehoma and Southarn Ransaa.

4. 7The "Mayas-Sycomore” facies which ocecurs in che subsurface of
most of Central Oklahoma and sutcrops in the Arbuckle Mountain
aresa, although faunally barxren, appears to b2 Meramec in age
{3t. Louls). The overlying Hississippisa Canay shales ars Cheater
in sge (Markhem Ferry of Nortbeast Oklahema outerops) based en
paleontology and lithology. 7be undarlying beds where sampled
contain a Kindarhook fauna according to Gil Xlapper.

3. On2 unconformity is conspicucus within the "Mississippi Solid”



saction. It occuxrs in pra-3t. Louis time and s apparsnt both
in tha Horthaastern Oklahoma cuterops and in thes subsurface
west of the Yemaha Ridgza. It is shown by the pinech out of
Warsaw-35alam and Osage vocks from wast o east approaching the
Hemaha Ridge and also by variations in thickness of Bayou-
Vanard {St. Louls) rocks in Hortheast Cklahoma guterops.
>

5. Zripolitic cher: bads {("Chat”) can oceur anywhare in the asection
£rom Csage thru Meramec aad are not ascessarily limited in occur~
rence 2% the pre-Pennsylvanian unconformity. Also, they may not
always be a product of weathering bacauze in scma places thay
appear to bz g form of dapositiom.

7. Porosity and psarmeability trapa are more importent than structural
clogure in the sccumulation of oil snd gas in NMississipplan rocks.

DITRODUCTIOCN

The purposa of this report is to combine subsurface sample
aad alecivic log control with ths time Zramework from palecntological
zonation presented ian Research Report MS87-G-34. A blostiratigraphic
coryrelatlon of pre-Chester Missiasippian rocks, frequently called
"Hizsiseippl 501id", 1a Oklahoma should provide a scundar basis for
intoxpreting the geological history of thase rocks snd consaquently
aid in future exploraticn for oll and gas accumulations in these
formations.

Age cdeteraminations of founass collected ia surface sampliag
from outcrops in Hortheastern Ckiahoma, Northwestern Arkansas, and
Arbuekla Nountain areas, frcm coaiinuous cores of pro~Chester Missis-
sipplan from four wells in NHorthwestera Cklaboma, and scattered
conodont control from a number of well corxes ia Scuthernm Xansas have
baan presanted in Research Department Reports Ho. 1885-6-34 by Klapper
and Ciriacks, No. ¥M85-0-36 by Klapper, Ho. ME5-G-47 by Cizlacks and
Klapper, 2nd Ho. }65~G-20 by Alan B. Shaw.

Illustrations prepared to accompany this report consist of
Zoyr cross sections and one map. The cross sections extend (1) frem
Garfield County to Wagner Ccunty, Ckishoma, ia two segments; (2) from
Comsnche County, Zansas, to Garfield County, Oklahoma; {3) from Gar-
field County, Cklahoma, to Sedgwick County, Kansasj; and {4) from
Cehiltres County, Texas, to Garfielid County, Oklahoma, in two segments.
The map covers Scutharn Kansas, Horthern Oklahoma and part of the
Texzas Panhandle. It shows the distribution of major Mississippian
stratizraphi® units and rock facies, location of the crgas sectioms, .
and soam of the mors important producing areas from "Missisasippi
351id” rocks.

DISCU3S 10N

Previous reports ia our {ilas dealing with corraelations ia
pra-Chastex Mississippian rocks date back to about 1342, These
correlations were based on lithologic units traceadle over wids areas
in Kansas and Cklahoma. Palaontological control was not svailable
for developing a time-stratigraphic relationship between ths different
facies of Mississippien rocks in these states.

Tha development of large productive areas ia a basin facies
of pre~Chester Hississipplan rocks in Kingfisher and Garfield Counties,
Sklahoma, in recent ysars ianitiated extensive atratigraphic studies
ia an effort to explain this ususual occurrance of oil and gas. During
this inveastigation, Rezearch Departmeat palacntological studiass found
usable foasila for aza determinations in cores frcm several Pan American
wells west of the Memaha Ridsge in Oklahoma. These walls were the No. 1
Saith Uait "F" Bection 23-184-i0W, tha No. 1 York Section 13-183-3W, the



o, 2=-D Baranzs Section 23-223-184, and the No. 1 Lowenbaupt Sectism
35-25%-3W. Zonation of concidonts obtained from thase cores has
nrovidad a mor2 comprehansive bioatratigraphic iaterprectation of
“ississippi Sclid” rocks. {Se2 Resasarch Department Raporis HH5-G-26,
¥23-0-34, and M35-8-47.)

In Z=23eawch Repori Ho. 467-G-34, Ciriacka and Salk discuss
tha bloastratigraphic relationship between ths wells west of ths Hamaha
2idge wilh subsurface conirsi in dorthaasstern Jkiszhoma and the cuicrop
s2quence ia the Westera Ozark Uplifr.

Thia report, thea, is a contiauation of the biostratigrashic
ralatiocns found east of Nomaha Ridgse into the subsurface of the Anadarko
Bagsin to the west aand the Central Lansas Uplift to the aosth.

The conodont fauna indicates that such of thse Hississippian
in Nozrth-Central and Horthsastera Cklashoma i3 5t. Louis (Meramec) in
838 xather than Osage which necessitates a marked revisiocn of strati-
graphic relationships in Northera Cklahema and Scuthera Xaasas.

A series of cross sections radiate f£rom the Pan Amarican No. 1
Lowenbaupt (Saection 33-25%-34). The Pan American #i Lowenhaupt con-
tained an excallent conodont fauna and is a key well ia the establish-
meat of corralations west of ths lemaha Ridge with the surface and sub-
surface to the east. The central terminal wsil in these cross saections
is tha Oliphant No. 2 Hoover which wss used rathar zhan the Ho. 1
Lowvenhaupt decause of axzcellent lithological control from well cuttings.
These two walls ars only about a mile apart and show good electric log
correlaticn.

Gzoss Section 1

Correlations established by faunal control ia the outcrop
arsa and the subsurface of Hortheastern Cklghoma are carriad into the
subsurfece west of Hemaha Ridzgs by this saction.

The section is in two parts with the easteyn part showiag
sample and electric log corrslations from 178-182 to 188-102. In
Research Roport M87~8-3%4 it was shown that HMississippian previously
called Osage is actually Meramec in age. This new correlaticn is
carried eastward and tiad with tha eaat half of tha ssctioca.

it should be noted that the only Osaze rocks of Cross Sectica
I are thia erosional reanants stariing at ths Lsader 9il Co. #1 Vermoa,
T18H-RBZ, and continuiag eastward.

The old correlation of the Osage is shown by a solid red
iine, and a coaparison shows that all of the previously called Osags
rocks ars aciually Meramee in ags {rom the Cliphant 21 Hoover eastward
to tha Leader #1 Vernoa.

Cross Baction IX

This is a northwest-souihzast sacticn from Comanche County,
Ransas, o Garfiald County, Oklabicon. The key wells with faunal
control are the Sinclalzr #1 EZxchange Dank on tha norihwest end of the
saction aad tha Oliphaat #1 Hoovar on the southsast. Oa the basis
of the stratigraphic position of a lithegrephic limestone known to
be Meramec in age in the Qliphant well and litholcgic characteristics
of the Warsaw {L. Meramec), ths Warsaw and Osage are intsrpreted as
hinning southesstward by truncation 2ad non-depositioa. Tha basinal
facies of the iferamec is onlapping ctha Osage and Warsaw and appears
to be truncated in Wooda Couunly, Uklshoma, by the pre-Peansylvanian
unconformity.

The conodont faunma in Che Binclair well coafirms the earlier
correlation of the basin facies rocks ia Southwestarn Kansas called
"Cowlay” as a ailtstons equivaient of the Xeokik-Burlingtoa charty
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carbonates farcher north. {(Central Divisicn feoliogical Report Ho. b,
1961) This correlation can be traced soutlward into Jklahoma to the
Supray No. 1 Hanan ia 31lis County, Oklahoma, without diZficulty.

The Sunray w2ll is the wascernoost subsurface control in Cklsboma oa
Crosa Segcion No. & whure thess basin faszles rocka corralate with tha
£aunally barren rocks below Warsaw im the Ho. 2-D Darnes.

Cross Sactiom IIX

ot o

This section from Garficld County, Skilahoma, to Sedgwick
County, Xansas, iz a south to norih section with scme conodoat zonation.
Tha saction shows the chaagze froum basia facies rocks ia Jouthern Kansas
to shalf facies northward during oth Osage and leromec tima. Ths
?inch cut of Yarassw beds aad thiaaing of COsage souithward is also apparent.

At the north eand of the cross section, a zed shaly cringoidal
linestone facies occurs in lover Usage. It is freguently encountered in
tha area extending Ifrvom this well £o Pratt County and Barber County,
Kansas, and gz2in on the west flank of the Centrsl XKaunsas Uplift in
Kiowa County, Kansas. These red beds disappear in the subsurface as
the sseciiom thins to tha gouth, probably in part by traasition {o green-
gray shales sand by noa-deposition.

Cross Secticn IV

{ross Secticn IV i3 & west to east seciion in two parts
extendiang from Ochiltree County, Texas, thru Pan Amarican o. 2-D
Barnes and No. 1 Lowenhasupt to Oliphant Ho. 2 Hoover in Garfisld
County, Oklahoma. It shows our old iaterpretatica of stratigraphy
based on lithologic and electric log control as compazed to cur new
correlations using conodont zonation ia the io. 2-D Barpes and the
No. 1 Lowenhaupt. Hote that the old and pew correlations correspond
from extrems Western Cklahoma into the Texas Panhandls but diverge
castward toward the Nemaha Ridza. The corrslation of tha thick basin
facias rxocks ia the western part of the area correlaca very well to
the north with the basin facles of Osage in Scuthwestern Kansas called
"Cowley' facies, However, eastward basin facies rocks similar in
lithology %o these Osage rocks occur interbadded with shelf-type
cavbonarzes. These shelf-type carbonates show an almost complete
transition to basin facies approaching tha Hemaha Ridga. It was
formerly assumad that the interbeds of high energzy rocks ware shoal
doposits during Osage time. Conodont zonaticn in the Ho. 2~D Barnas
and tha Ho. 1 Lowsnhaupt indicate that the interbedding of shoal and
basin facies rocks between those two wells occurred duzing Meramec
timg. Not only do these Meramecian rocks show complete tramsitiom to
basin facles eaatward, but they show a pinching out of lower Meramec
{(Waxrsaw) to the east, This pinch out of Warsaw beds appears to be
the vesult of non-deposition on & post-Osage uaconformity which
probably txuncates eastward the non-Ifossilifercus pre-Warsaw basin
facles rocks found in the Ho. 2-D Darmes. These non-fossiliferous
pre-varnsaw beds correlate lithologically aand by alectric log to the
west and north with basin Zacles Csaga.

The western past of Crossg Section IV which extends west-
sast acrads Ochiltree aad Lipscocd Counties, Taxas, is based entizely
en electric log coatrol. Thare is no conodont cuatrol available from
vhis area, but commercial sasple logs indicate that the gress iichology
is comparsble respectively to lestern Cklahoma for the basian facies of
03a3@ and to Soutimvastern Ransas aad the Cklahoms Ponhandle for the
saeif facies. The Meramweiza vocks are wostly a shelf {awics that
cuzrelates very well litheologically and mechanically with adjacent
areas in Oklahoma and Kanszas,

Pistxibuiion Map

The natwork of cxoss seciions presented in this report provids
a starting point for future correlations of the Hississipplan. It is
beyond the scope of this work Lo consiyuct isopsch and facles maps of



g variocus Mississippian furmaks; however, a distribufion nap has
zan coaplled from wvarisus scurces to ghow known limita of diffepent
2cisgs and age sroups in Okly and Xansas alous with pariinsat pro-
duction informaticn and porcaity indl
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Beef-like buildups of high enerzy porous iimestonss are
hnown eaa; :i the Hemaha Bidge, Thasz appear to be withia the S,
Louis basingl facieg, but they slso may be assosiated with a 3i.
Louis hinge line {see Crosa Sectlsz Iy and may be shelf-edsa Nzh
anargy rocks of zocd reservolr guality that are more extansiva than
is presently beliaved. This neads a more detailsd study of faclea
relationshbips.

Another unusual developuent of porcus reefi-like lissstons
sesurs in a well in Section 19-27H-124, Alfalfa County, Ckilahcza.

MR

ba porous iaterval is approximately 180 feet thick ead appears to

ba Osage in age.

“Chat", which is the asme commoaly applied to any nerous
chalky or tripolitic chext fouad in Hississippisn rocks Ila Ransas
and Horthern Tklahoma, i3 gzenerally considared to ba 8 residual
product of weatherad cherty limesstones at the pre-Pennsylvaniza
eyosional uncoanformity. This is particularly trus in subcrop arsas
of HKensas arsund the Central Xansas Upliftc., Howewver, in Horthwestern
Srant and Northeran Alfalfa Counties and South-Ceniral Esnsas chalky
white chert beds comaocnly occur delow Warsaw limestonss. Thase rocks
ara similar {n texture and eppearsncd to beds underiyiag tha Keokuk
in the outcrops ia Hortheastern Oklashoma which are Reads Spriag (Gsags)
in age. These chalky chert beds may indlcate either primary deposition
or weathering by exposure in pra«Warssw time. Most of the production
Irom HMisgsissippian rocks flanking the Ceniral Fagsas Uplift i3 ralated
to parmasbility traps ia this iype of reserveir.

Tha large productive araa in Kingfisher and Garfield Counties,
Cklakoma, is from fractured basia facies rocks of 5. Louls age rxather
than Csage. These rocks consiat of calcareocus, sil.caaus, charty dark
siltstones which lozally davelop some ilaterzranular porosity ia tha
mora ailty areas. Ths lichology of these rocks was discuased in datail
ia Cklshoma City Distrist Ssologlcal Report Mo, 225 {1955) by Thoapson.
All o7 zhis productisa 18 velated to porosity and permaability traps
ia a fraciure system probably ralated to movemeat along the Nemaha
Ridge. Other than age determination, this study adds nothiag to the
undsrstandiag of this type of production.

Iaportaat Litholezical Faatuyea

Several lithologzical features ara distinctiva in Misslssippiaa
rocks. Tha most usable of thase for stratigraphlc contyol {3 a gray to
zaa 3ad brown lithozraphic limestone zone near tha baze of the 3&. Louls
which 13 widaly traceabla in HertheCentral Cklaboma. 1IT occurs whare
3t. Louis is predominataly a basin Zacies and is beat davaloped in Graat
aad Garfield Counties. This zoaze 1s shown ia all tha crogs sections
and constitutes a valuable zone marker im or near the base of the 3t.
Louls.,

A zoma 3f zlaucoanitic shale and silistone fraquently cecurs
naar the dasa of the Misasissippian, usually at the unconformable contact
with Eindorhook or osldar rocks. %% has no aaa ui;nificaaca bacausa it
can occuy ia Chester, 3&. Liula, ov Oaage rocks, whichover s ia con-
tact with the uaconforalty. The litholozy of this zone L5 so diatiact

that it looks the sane 1a well cutcings rygardlgsa gE tha ags of ths
raak3d in which 1t i3 Zound.

Yours vary truly,
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