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Oklahoma Gas-Shale Wells
Completed 1939-2008
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Oklahoma Gas-Shale Wells
by Year (1939-2008)
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Oklahoma Gas-Shale Wells
by Year (1939-2008)
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Woodford Shale Stratigraphy
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Pre-Woodford Geologic Map
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Woodford Shale Members

GAMMA-RAY DENSITY RESISTIVITY
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Geologic Provinces of Oklahoma
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Isopach Map of Woodford Shale
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Woodford Mineralogy

[grab samples] A B C D E
Quartz 63-68% | 29-87% | 30-60% | 9-61% | 27-53%
K-Feldspar 4% 0-2% | 2-10% |2-42% | 0-2%
Plagioclase 3% 1-4%
Calcite 10% 5-25% | 0-7% | 0-11%
Dolomite 6-9% | 0-56% | 0-5% |0-10% | 0-6%
Pyrite 5-7% | 0-1% | 0-5% |2-30% | 1-13%
Total Clays 12-14%

lllite 8-35% | 2-5% |7-53% | 13-40%
lllite/Smectite 2-20%

Kaolinite 1-7% | 2-5% | 0-2% | 0-5%
Chlorite 2-5% |0-40% | 0-5%

A. O'Brien & Slatt, 1990; B. Kirkland et al., 1992: C. Greiser, 2006;
D. Branch, 2007: E. Abousleiman et al., 2008




Woodford Gas-Shale Wells
B Completed 1939-2008
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Woodford Gas-Shale Wells

— Completed 2003—-2008
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Woodford Shale-Only Wells
Completed 2004-2008
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Initial Potential (Mcfd)
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Woodford Shale Horizontal Wells
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Woodford IP >1 MMcftd

Completed 2004-2008
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Woodford IP >1 MMcfd
Completed 2004-2008
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Woodford Shale Discovery Wells

(New Field or Extension)
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Woodford Shale Discovery Wells

— Completed 2004-2008
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Guidelines for the Barnett Shale
(Based on Rock-Eval Pyrolysis)

VRo Values Maturity

<0.55% Immature

0.55-1.15% Oil Window (peak
oll at 0.90%VRo0)

1.15-1.40% Condensate—Wet-
Gas Window

>1.40% Dry-Gas Window

From Jarvie and others, 2005



Vitrinite Reflectance of Woodford Shale,

Eastern Oklahoma

0.5 VRO mean
based on
minimum of 20
measurements
from whole-
rock pellets
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Woodford IP >1 MMcfd on
Isoreflectance Map
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Woodford Gas-Shale Play Is
primarily in eastern Oklahoma
(western Arkoma Basin)
where the shale is:

(1) in the gas window (pushing the
lower limits to the west and
upper limits to the east)

(2) greater than 100 ft thick
(3) relatively shallow (<12,000 ft)
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Southern Oklahoma VRo vs Depth

Vitrinite Reflectance (%Ro0)
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Woodford Gas Shales

1939-1996
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Cimarex Energy 3 Griffin-Olmstead
(Marshall CO, 16-5S-5E; IP 747 Mcfd; 4, 052 4, 135 ft)
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Verdad Oil & Gas 1 Mary Haynie
(Bryan CO, 22-6S-7E; IP 962 Mcfd; 3,710-4,054 ft)
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Woodford Shale Production (2004-2008 wells)
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Woodford Shale Only Oil/Condensate

Production (67 of 440 wells; 2004-2008)
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SUMMARY OF WOODFORD GAS SHALE PLAY

»Woodford Shale contains Type Il (oil generative) Kerogen
with adequate TOC

»Woodford Shale is silica rich (e.qg., fracture-able)

»Main Woodford Shale gas play is in eastern Oklahoma at
>1.1% Ro

»Some Woodford Shale gas potential is in southern Oklahoma
at <1.1% Ro
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Microsoft Excel - GasShales598-2

|§ﬂ File Edit ‘Wiew Insert Formak  Tools Data  Window  Help  Adobe PDF
PN EFHRS SR VE BB S - 83 8] 2D @ 'ﬁiﬂric‘ﬂ | 12 leIu!EE
nE=l

Rl b & Initial_Potential _(MCFD)

A B D E
1 fecord] AP Mumber Operator Completion Dats Well Mame F
2 | 412 35-063-24000 MNewfield Exploration AH-22 Tollett
3 | 284 25-121-23817  MNewfield Exploration A57007 4AR-22 Ellis Sherman Fine H
4 | 443 25-029-20907  MNewfield Exploration 11/22/07 3H-31 Patterson LINNAr
5 | 2687 35-063-23816 Mewfield Exploration 1116/06 1H-13 Stuart LINNA&rm
B | 221 25-063-233801 Mewfield Exploration 1172006 1H-22 Tollett LNNarm
7| 245 25-063-23826  Mewfield Exploration 12806 2H-31 Patterson LNNArm
8 | 926 25-029-20908 MNewfield Exploration 12/26/07 3H-36 Parker LINNarm
g | 442 25-063-23926 MNewfield Exploration 10/5/07 2H-28 Sanford LNnarm
10| 222 35-063-23785% Mewfield Exploration 11/4/06 1H-23 Tipton Lnnarm
11| 184 35-005-20301  Antero Resources THTI06 19-1H Fettigrew LINN&rm
12| 262 35-063-22843  MNewfield Exploration 223007 1H-28 Smith LINNAr
13| 592 35-063-24040 Chesapeake Operating M08 1-3H Cypert Hill To
14| 427 35-063-2291%  MNewfield Exploration Q907 2H-27 Whitlow LNNharm
16| 99 35-063-23749 Newfield Exploration AM5106 1H-36 Parler LNNArm
16| 305 35-121-23792 | Antero Eesources AT 20-1H Silva LNnarm
17 | 256 3506322825 Newfield Exploration 114407 1H-20 Melvin LNnarm
18| 243 35-029-2080% Pablo Energy I LLC 22207 1H-28 Lemons Coalgs
18| 229 35-121-23742 Newfield Exploration 11720006 1H-4 Elms Pine H
20| 246 25-121-23797  Mewfield Exploration 1/28/07 1H-6 Grant Fine H
21| 251 35-063-23819  Mewfield Exploration 2M8I07 1H-32 Gockel LINNA&rm
22| 270 25-063-23803  Mewfield Exploration 11/14/06 1H-35 Turpin LNNarm
23| 495 35-029-20817 PabloEnergy I LLC 813/07 1H-29 Ables iZentra
24 | 532 25-063-24006 Mewfield Exploration 12/31/07 2H-17 Burton Ashlan
26| 273 25-029-20820 Devon Energy 219107 1-15H Sprague LNnarm
26| 444 25-029-20862  Antero Resources JII07 33-1H Brown Ashlar
27| 288 35-121-23749 MNewfield Exploration 11507 2H-23 McWilliams Pine H
Ao | ATE AR 1TI0oNa71 W T Frarmee argme 12 H | amimnc W=l




THANK YOU

Typical Calf Creek point of Woodford chert found
In Haskell County, Oklahoma
(Norman Transcript, March 11, 2007, p. E1)
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