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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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TYPE LOG, SOUTH-
CENTRAL KANSAS

Kinderhook Shale

Compton Lst

Northview Fm

Pierson Lst

Reeds Spring Lst

Cowley Fm

Burlington-Keokuk
or Warsaw Fm

Reeds Spring
Lst locally!!
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LITHOSTRATIGRAPHIC REFLECTION OF
SYNDEPOSITIONAL TECTONISM

PROBABLY NOT MAJOR EXPLORATION OBJECTIVES
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LITHOSTRATIGRAPHIC REFLECTION OF
SYNDEPOSITIONAL TECTONISM

PROBABLY NOT MAJOR EXPLORATION OBJECTIVES

LIKELY EXPLORATION OBJECTIVE
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LITHOSTRATIGRAPHIC REFLECTION OF
SYNDEPOSITIONAL TECTONISM

PROBABLY NOT MAJOR EXPLORATION OBJECTIVES

LIKELY EXPLORATION OBJECTIVE

LIKELY EXPLORATION OBJECTIVES







WELL LOGS FROM NORTH OF THE KANOKA RIDGE,
IN KANSAS, SHOWING POROSITY DEVELOPMENT
IN THE COMPTON AND THE PIERSON -- PERHAPS
REEFS?
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porosityREEF?

REEF?

REEF?

SUBSURFACE COMPTON & PIERSON REEFS?

Kinderhook Shale

Compton Lst

Northview Fm
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Cherokee



LITHOSTRATIGRAPHIC REFLECTION OF
SYNDEPOSITIONAL TECTONISM

PROBABLY NOT MAJOR EXPLORATION OBJECTIVES

LIKELY EXPLORATION OBJECTIVE
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WHAT IS THE COWLEY?

I t is a l i tho logic uni t compr is ing
bedded spicul i tes and lenses
of spicule in a sha le or l ime

mud matr ix

The spicules are 100-120 microns long, and
they are very di ff icu l t ( to imposs ib le ) to see
wi th typica l we l l -s i te microscopes . The rocks
typica l ly are s l ight ly dolomi t ic

The component
spicules are s i l i -
ceous , hence the
rocks are s i l iceous
but only rare ly are
they cher ty ( jus t
be low unconformi -
t ies

Cross-sect iona l v iews
of the spicules are
common, and give the
appearance of be ing
s i l t gra ins . . .

. . . and that is why the rocks are often
re fer red to as “s i l ty cher ts” , or “s i l ty
dolomi tes” , or . . . . .EVERYTHING BUT
WHAT THEY ARE!
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COWLEY PORE-PERM SYSTEMS
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unaltered Reeds Spring

partly altered Reeds Spring

PPiinneevviillllee ttrriippoolliittee
tripolite at top of Reeds Spring:
RESERVOIR FACIES!!!

organic-rich, petroliferous chert
and lime mudstone:
THE RESOURCE PLAY

WHITE RIVER LOCALITY

West

Beau Morris for scale, circled in red.
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Micro-porous tripolite with
remnant light colored, hard chert
(Glick Field, Kiowa Co., KS)
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. . .and local ly 2 tr ipol i tes
in the subsurface (at

least in southern Kansas)

CORE SAMPLES OF TRIPOLITE

Tripolite with micro-interparticle
pores, spiculite molds, and vugs
(from Glick Field in Kiowa Co.,
KS)

Thin-section photomicrograph
(crossed nicols) of tripolites
with abundant micro-pores
(arrows). 40x magnification
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T H E N E E D F O R S AM P L E S

Woodford

WHICH FORMATION
IS THIS?



CCOONNCCLLUUSSIIOONNSS
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)

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

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




