Seismic Reservoir Characterization of the Morrow “A” Sandstone, Postle Field, Texas County,
Oklahoma*

Thomas L. Davis', Robert D. Benson', Scott Wehner?, Michael Raines?, and Roger Freidline?

Search and Discovery Article #50517 (2011)
Posted November 28, 2011

* Adapted from oral presentation at AAPG Mid-Continent Section meeting, Oklahoma City, Oklahoma, October 1-4, 2011

!'Colorado School of Mines (tdavis@mines.edu)
*Whiting Oil and Gas Corporation

Abstract

Three multicomponent (9-C) seismic surveys were conducted at Postle Field, Oklahoma. Interpretation of the surveys
illustrates that the Morrow “A” sandstone can be detected. The sandstone was previously considered acoustically invisible, yet
the combination of multicomponent and time-lapse seismic data has enabled us to detect the reservoir, with average thickness
of 38 ft (8.5 m) buried beneath a complex overburden at 6,100 ft (1,850m) depth.

Even though the sandstone is thin, it has a greater elastic impedance contrast than acoustic impedance contrast. We have found
that shear wave data enables reservoir mapping of at least half the minimum thickness seen on P-wave data. This is because the
shear wave reflectivity contrast between the sandstone and adjacent shale is three times that of P-wave, thus enabling higher
definition of the thin sandstone reservoir with shear wave data. Dynamic changes introduced by water and carbon dioxide
flooding enable further delineation of the sandstones in the shale-dominated interval.

References

Bowen, D.W., and P. Weimer, 2003, Regional sequence stratigraphic setting and reservoir geology of Morrow incised-valley
sandstone (Lower Pennsylvanian), eastern Colorado and western Kansas: AAPG Bulletin, v. 87/5, p. 781-815.

Tamimi, N., S. Sherkati, and I.A. Fard, 2009, The Effects of Structural Components on Seismic-Wave Velocity in Incompetent
Units, Case Study: Gachsaran Formation (SW Iran): SEG 79" Annual International Meeting Technical Program, Houston, TX,

5p.

Copyright © AAPG. Serial rights given by author. For all other rights contact author directly.


mailto:tdavis@mines.edu�

Whyllie, P.J., 2008, Magma genesis, plate tectonics, and chemical differentiation of the Earth: Reviews of Geophysics, v. 26/3,
p. 370-404.

Zerpa, L.E., A K. Sum, E.D. Sloan, C.A. Koh, 2011, Generation of Best Practices in Flow Assurance Using a Transient
Hydrate Kinetics Model: Offshore Technology Conference Proceedings, Houston, Texas, 7 p.



Seismic Reservolr Characterization




Updip Valley-Fill Pm&ﬁ;mn
4 F . .
» " il Fields
-, & - - Stateline -
Somantosiit. Pearl .i'" v | Morrow Trend Gas Fields
- =
.. L9
- - - « Y Morrow Fields
i ~ T #"
- ] »
S
- - = -
w
. -~ &
-
Colorado

Oklahoma*

10 miles

Texas




Morrow Stratigraphic Section

Morrow Type Log

Resistivity
Generalized Stratigraphic Column - p———

Ochoan %

%

Gaudalupian

Permian

Leaonardian

Woalfcampian

Virgilian

moJio J1a2ddn

Miszsourian

Des Moines

Atoka

Lower Morrow

Chastar

Meramac

MOIIOJ\ 12MOT]

Osage

Modified form Whiting Petroleum




Postle Field — Geologic Setting
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Study Location in the Hovey Morrow Unit
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Postle Reservoir Parameters
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The Morrow Sandstone




Dipole Sonic Log — Postle Field
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The Challenge



4-D, 9-C Seismic Survey
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4-D, 9-C Seismic Acquisition Parameters




Postle Seismic Survey




eservoir Characterization Project  Phase Xl
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P-Wave Max Peak Amplitude
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S11 1°" monitor to baseline

(a) Change in Pressure
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Production History & Field Revitalization
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Conclusions

*The Morrow A Sandstone Reservolir
IS better Imaged with shear waves

°*Reservoir conformance mapping
with shear waves provides the
Insight to change or adjust the
current Injection-production pattern
to Improve CO2 conformance
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