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Oklahoma Shale-Gas Well History

1,092 Wells, 1939-2008
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Oklahoma Gas-Shale Wells

Completed 1939-2009
Oklahoma Gas Shale Completions (1939-2009)

P € alllall
| I
> =
Atok s —i- - o)
Pennsylvanian - e "g\zi J

@
® Atoka
@ Caney /l:/ " L‘ \
® Caney & Woodford = s
A Sycamore & Woodford | __— \
B Woodford M = g
Bl Arkansas Novaculite — . : TG o =
B %__
ole = = C
%
010 C C - - I
[
0 00dTorc s

paated 4/24/2009



Oklahoma Gas-Shale Wells

by Year (1939-2009)
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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%

e 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
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Woodford Gas-Shale Wells
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Woodford Gas-Shale Wells

Completed 2003-2009
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Geologic Provinces of Oklahoma
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Woodford Gas-Shale Wells

Completed 2003-2009
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Woodford Shale-Only Wells

Completed 2004-2008
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Woodford Shale-Only Wells
Completed 2008
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Initial Potential (Mcfd)

Woodford Shale Gas Wells, 2004-2009

995 Woodford-only wells: 245 vertical (includes
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directional): depth 430-15,310 ft; IP: 1-2,681 Mcfd;
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Woodford Shale Horizontal Wells
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Woodford Shale Produced Water
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Woodford IP >1 MMcfd

Completed 2004-2009
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Woodford Shale Discovery Wells

(New Field or Extension)

600

Bl Discovery 31%

500
Hm Wells

400

300

Number of Wells

200

100

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year
970 Woodford-only Wells

Updated 4/24/2009




Woodford Shale Discovery Wells

Completed 2004-2008
156 Woodford-only discovery wells during 2008
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ﬁ °°°°° Map prepared
: by R. Vance
Hall using
Petra
/f-
Generalized Structure

ﬁ- - ' 7 Map of Woodford

Shale, Eastern
Oklahoma
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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



Isoreflectance Map of the Woodford

Shale N Eastern Oklahoma

Map prepared
by R. Vance
Hall using
Petra
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Woodford Gas
Shale Wells
(2004-2009) by
Major Operator
(Arkoma Basin)
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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 thermal maturity limits to the
west and upper thermal maturity limits
to the east)

(2) greater than 100 ft thick
(3) relatively shallow (<12,000 ft)



Anadarko Basin
e %

O
O

\ N
1 \
1,

0.
0)
0)
s\
O

)
)
'/“/
1

eeeeeeeeeeeeeeeee




Structure and Vitrinite Reflectance of
Woodford Shale Southern Oklahoma
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Woodford Shale Production (2004-2008 wells)
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Cumulative Production
283,672,521 Mcf gas,

(Gas production data supplied by PI/Dwights LLC,

597,527 BBLS oil/condensate
from 808 Woodford-only wells
(excludes OWWO, D&A)

© 2009, IHS Energy Group)




Woodford Shale Gas Production, 2004-2008

1,000,000,000

100,000,000

10,000,000

1,000,000

100,000 -

—
(i
Q
2
c
2
e
(& ]
=
t
@)
—
o.
v
4]
O

10,000 -

1,000 -
2004 2005 2006 2007 2008

Year




DO0QATOro o () 9 DNQAE
100 0 ()4 - 002
IR = -
,;—\ *
e A = \
N |

]
T

\J

s

)
7
|
i,

B Woodford
% Woodford Oil Well (18)

Y Woodford Oil/Condensate (117)

o

L
-
N




100 0 0 )4 s 0107455240101°
- m
| 4 : i 13 BBLS
L olalel= 2t e
211B
l.'
\ B Woodford

Y Woodford Oil Well (18)
Y Woodford Oil/Condensate (117)




mm i _
=3 ._
7 335
=<
ML L ]~
O




SUMMARY OF WOODFORD GAS SHALE PLAY

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

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

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

»Woodford Shale gas play in Anadarko Basin shelf @1.2-1.5%
Ro

»Some Woodford Shale gas potential is in southern and
northeastern Oklahoma at <1.1% Ro
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