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Abstract

The Mississippian has been a long sought-after reservoir objective in Kansas and Oklahoma, where it has produced several billion barrels
of oil since early in the 20th century. Despite hundreds of thousands of wells having been drilled throughout these states into these rocks,
their stratigraphy and fundamental controls on reservoir occurrence have remained elusive, enigmatic, and confusing for decades. Recent
studies of outcrops of Lower Mississippian (Kinderhookian and Osagean) rocks in Missouri, Arkansas, and Oklahoma have clarified the
lithostratigraphy and sequence stratigraphy of the section and have resulted in the generation of stratigraphic and structural exploration
models that are directly applicable to the subsurface. Continued study and exploration of these rocks in the subsurface have further
clarified regional lithostratigraphic relationships and have resulted in the identification of several hot, new plays that currently are the
object of intense leasing and exploration throughout Kansas and Oklahoma. Such plays may very well extend into central and west Texas.
In this article I illustrate what we have learned about the Lower Mississippian from outcrop studies, how outcrop models pertain to
subsurface exploration, and describe the new Mississippian plays and their possible extension into Texas.
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LITHOSTRATIGRAPHIC REFLECTION OF
SYNDEPOSITIONAL TECTONISM
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SUBSURFACE COMPTON & PIERSON REEFS?
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LOCATION OF ALL THESE POTENTIAL PLAYS
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POST-ST. JOE TECTONIC AND DEPOSITIONAL HISTORY
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LOCATION OF COWLEY-REEDS SPRING PLAY
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WHAT IS THE COWLEY?

~ spiculite lenses

bedded spiculite _l_r_l__shale matrix - rpe spicules are 100-120 microns long, and

- they are very difficult (to impossible) to see
with typical well-site microscopes. The rocks
typically are slightly dolomitic

—>

It is a lithologic unit comprising
bedded spiculites and lenses
of spicule in a shale or lime

mud matrix
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ceous, hence the of the splcules.are
rocks are siliceous common, and give the
ﬁ but only rarely are appearance of being
they cherty (just silt grains...
chert below unconformi- ...and that is why the rocks are often
nodules Jties referred to as “silty cherts”, or “silty

dolomites”, or ..... EVERYTHING BUT
WHAT THEY ARE!
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COWLEY ARCHITECTURE

The Cowley was deposited
on a low-angle ramp that
graded seaward from rela-
tively shallow to deeper-
water environments

These facies prograded
seaward as a series of
Sseparate, time-
transgressive wedges

SE

Such progradation is
indicated on log cross-
sections as well as on
seismic lines!
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REEDS SPRING
RESERVOIRS
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CORE SAMPLES OF TRIPOLITE

...and locally 2 tripolites
in the subsurface (at
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MAP VIEW OF INDIVIDUAL WEDGES (RESERVOIRS)
IN THE REEDS SPRING OR COWLEY
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WHICH FORMATION
IS THIS?
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CONCLUSIONS

*There are several different play types, and areas
of most potential play occurrence, in Mississip-
pian strata depending on for which formation
or formations one is exploring

*Hence, one needs to identify which formation or
formations is/are the reservoir objective(s)

*Since formation identification cannot be done
unequivocally based on logs, sample analysis
IS imperative (cores or cuttings)

*Drill each Miss well into the Kinderhook Shale
(if it’s present) so that you have that stratigraphic
marker for formation identification and correlation

*Considering that the Miss is “all the same”, or
simply referring to the section as or
no longer suffices in the exploration effort





