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e Background to “Mississippi Lime” play in
southern Kansas
e Summarize near surface with subsurface

geology
— Stratigraphy and lithofacies

— Reservoir rock, distribution, controls
—Tripolite and siliceous dolo-siltite @
— Key petrophysical observations

e Introduction to the Wellington Field test site

e Summary



Mississippian Oil and Gas Fields in Kansas

Approximate outline of southern Kansas Mississippian Oil Play
& cumulative oil and gas production (BOE)
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Wellington Field & Regional 25,0000 mi? study:
KGS-Industry-DOE

partnership to examine CO,-EOR

in Mississippian Tripolite Reservoir &

CO, sequestration in deep saline Arbuckle
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Gerlach, Sept. 2011

Spivey-Grabs Basil is the largest Mississippian oil field in Kansas with 69 MM BO & 841 BCFG
Produces from the tripolite and could benefit from horizontal drilling and, in later maturity, by CO,-EOR




Kansas Mississippian Stratigraphic Column
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The record of sea level and major glacial episodes from Veevers
and Powell (1987) and isotope data from various authors
compiled by T. Rasbury
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Paleogeography of the midcontinent U.S.
during the mid-Mississippian
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Hartner Field
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Lithologies Within the Mississippian Oil Play
(Chert Embayment, South Central Kansas)
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Gros Isopach Late Devonian- Early Mississippian
Chattanooga Shale & Kinderhook Shale

Pratt

Watney, Guy, Byrnes (2001)
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= During late Kinderhookian - abrupt change to shelf
margin in southern Kansas, bordering early
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= Tripolitic chert cycles developed along shelf
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Isopach of Low Resistivity
Mississippian“Cowley Formation”
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Isopachous map, Residual Chert beneath base Penn unconformity*
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Case study:

Data from
“Characterization of the
Mississippian Osage Chat
in South-Central Kansas”

by Alan P. Byrnes, Willard J.

Guy, W. Lynn Watney (KGS)
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Compartments of more highly productive chat
In Spivey-Grabs-Basil Field
Barber, Harper, and Kingman County Kansas
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Cycle dependent, depth-based

petrophysical patterns

Petrophysical (PfEFFER) analysis
of the tripolitic (microporous
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Lower cycle D, 4
autoclasts, nodular bedded chert
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SW Missouri-SE Kansas Analog for Mississippian
tripolitic chert cycles
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Surface Stratigraphy and Sequence Stratigraphy
Upper Klnderhook to Mlddle Osage
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Location map: P&M cores, cross section index,
and major structural elements
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Stratigraphic Cross Section of Core and Surface Exposures
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well surface locations
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Wellington Field

Initial P-Wave Interpretation of 3D Seismic with Location of Test Boreholes
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PSDM Mississippian Depth Migration (left) vs Mississippian Well Control (right)
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Cored Well, KGS #1-32

Wellington KGS 1-32 (15-191-22591) T: 315 R: 1W 5: 32
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Mississippian Pay Zone Mineralogy
Berexco Wellington KGS #1-32
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Miss. Pay Zone Mineralogy
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Miss. Pay Zone Mineralogy
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Summary

Over 2.4 TCF gas and 278 MMBO have been produced in south-central
Kansas from Mississippian reservoirs including 20 MMBO at
Wellington Field.

Reservoir strata consists of weathered and permeable, microporous
and vuggy chert lithofacies that is referred to as tripolite and siliceous
dolo-siltite

Cherty basal Pennsylvanian conglomerate has distinct spatial
distribution associated with uplifts that contrasts with the distribution
of the tripolite.

Vertically stacked tripolites and siliceous dolo-siltites reflect upward-
shallowing, progradational, time-transgressive cycles consisting of
argillaceous mudstone, siliceous dolo-siltites, and increasingly sponge-
rich, skeletal wacke—packstones (that cap shallowest portions of
cycles).

Shallowest cycles were subaerially exposed after deposition.

Rock properties change systematically upward through each cycle
reflecting variations in moldic and vug pores, pore size, and

connectedness resulting in variable cementation exponent, moderate
to high bound water, often considered a low-resistivity pay.

Permeability was modified by diagenesis, particularly early meteoric,
as often recorded by an overlying subaerial-exposure surface.




Mississippian Oil Play
Stacked and shingled Mississippian Strata
developed along the southern Kansas
and northern Oklahoma

g W TN
o q 5 R

® : i '...LJ-'r

L e T D

North

Cover photo of Notes for
Oklahoma Geological Survey Workshop
May 18, 2011



Acknowledgements & Disclaimer

Acknowledgements

The work supported by the U.S. Department of Energy (DOE) National Energy
Technology Laboratory (NETL) under Grant Number DE-FE0002056 (Wellington),
W.L. Watney, Pl and Grant Number DE-FEO004556 (Bemis-Shutts) Jason Rush, PI.
Projects are managed and administered by the Kansas Geological Survey/KUCR at
the University of Kansas and funded by DOE/NETL and cost-sharing partners.

Disclaimer

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency
thereof.
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4029 ft — Bottom porosity with oil
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3877 ft upper Group #6 | !
Fine grained siliceous calc-packstone with
elongate siliceous pelloids
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4029 ft — Bottom porosity with oil
show

--increased bioturbation, cm-
subhorizontal; siliceous dolo-siltite
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