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Abstract

Lithostratigraphic and architectural development of Lower-Middle Mississippian rocks in southern Kansas and northern
Oklahoma and petroleum reservoirs therein were affected by syndepositional tectonism related to Ouachita plate convergence.
Tectonism during the Kinderhookian to early Osagean resulted in southward shallowing, erosional thinning, and on-lap of the
St. Joe Group onto the Kanoka Ridge, which precluded distal deepening into starved, condensed basinal shales. Foundering of
the ridge in middle Osagean time coincided with increased subsidence and northward back stepping of deeper-water
environments on the Burlington Shelf, and then rapid southward progradation of the Reeds Spring-Bentonville slope and
platform depositional system. Progradation likely was facilitated by limited subsidence and accommodation space during this
time and rapid influx of platform-derived sediments. Uplift along the Kanoka Ridge during the late Osagean resulted in tripolite
formation in the upper Reeds Spring Limestone, and then erosion of a paleotopographic low into which the Cowley Formation
was deposited. Progradational, spiculitic Cowley facies in the north are shale-dominated and younger wedges in Oklahoma are
carbonate-dominated. Chert-clast breccia in the Bentonville, tripolite in the Reeds Spring, and spiculite in the Cowley are the
main petroleum reservoirs in these rocks, and porosity in each is of secondary meteoric-dissolutional origin.
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SOUTHERN MIDCONTINENT WAS AFFECTED BY EPISODIC SYNDEPOSITIONAL
COMPRESSIONAL (~N-S) TECTONISM DURING THE MISSISSIPPIAN TO EARLY
PENNSYLVANIAN, AND TECTONO-EUSTATIC FLUCTUATIONS
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OUTCROP LITHOSTRATIGRAPHIC ARCHITECTURE, ST. JOE GROUP
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RESULTANT STRATIGRAPHIC ARCHITECTURE OF ST. JOE GROUP IN OUTCROPS
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SUBSURFACE KS-OK CORE DATA BASE
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ARCHITECTURE AND FACIES OF ST. JOE GROUP
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REEFS IN OUTCROPS

porosity formed during subaerial meteoric exposure
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FOUNDERING OF KANOKA RIDGE AND RAPID SUBSIDENCE
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PROGRADATIONAL SHELF-TO-SLOPE SYSTEM
OF THE BENTONVILLE AND REEDS SPRING-
UPPER PIERSON LIMESTONES
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REEDS SPRING LITHOLOGY AND DEPOSITIONAL SYSTEMS




PINEVILLE TRIPOLITE
ORIGIN & ATTRIBUTES
IN OUTCROPS
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SUBSURFACE TRIPOLITE

Rush

MNess

Pawnee
Haodgeman

Edwarnds

Harper
o
sag Sumner

Barton Rice McPnerson Marion
axis of Central
Kansas Uplifr
@ Harvey
Stafford e Reno
& d axis of
MNMemaha
Ridge
KIngman
o
#

sag

Cofey

Angerson | Linn

il Woaodson

Allen
J Bourbon

northern limit
of Cowley Fm

Meosha | Crawlord

axis dfrneH
Kanoka Ridge

% |

areas with
Fineville
tripolite _|

L]
° Grant (l}}‘fl
<~ X
| [:;—]:, [ii Q—T T %) Csage
Gammeid ‘.';" 1'?
. §'<
Pie @ x|
| _';I Payne
Kingfisher Q-

Oitawa

- it is an oil/gas reservoir at a number of fields

- it is not present everywhere at the top of the Reeds Spring
Lst because of pre-Meramecian erosion

- erosionally-thinned Bentonville Lst up-dip of the Reeds
Spring Lst includes reservoirs in tripolitized chert breccia



BENTONVILLE LIMESTONE IN OUTCROPS S I,
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RESERVOIRS IN THE SUBSURFACE
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COWLEY FORMATION (BASAL MERAMECIAN):
STRICTLY A SUBSURFACE UNIT

Banas [T

Llaxis of central
Kansas Uplirt

s i

HEdgdMay

Fri‘l'i'
ki Anin:ﬂ

ey

Bderen

¥ - dXIE O

Nemahalli
Rm‘ga

up-aip I
of Cowlay Fm —

&

AREA OF COWLEY _;
oL S GAS FIELDS ‘“

O mi 3 |

axi
L |It{an|:|ira Ridg
Q‘

f rhe

Delarh

L= b i
m

'Mu.uu.' P

a number of fields produce
from the Cowley Formation
in south-central Kansas

A SPICULITE-DOMINATED UNIT --
likely reflects a time of suppressed
carbonate sediment production

possibly resulting from ocean
acidification

BARBER COU

| updip limit

HAHZAR
O LAHDMA




COWLEY DEPOSITIONAL SYSTEM
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TECTONO-STRATIGRAPHIC SETTING OF COWLEY FM
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CHANGING COWLEY LITHOLOGIES OVER TIME
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CONCLUDING REMARKS

Outcrops of Lower to Middle Mississippian rocks in
Missouri, Arkansas and Oklahoma indeed are an analog
of correlative subsurface strata

Subsurface lithostratigraphy and reservoirs in KS and OK
were affected by syndepositional tectonism as in outcrops

The Kanoka Ridge, a paleotopographic h:gh ex :'Eﬁf- rJ'.'.TEfEﬂQT
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