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Smackover StructureReef
Haynesville Shale
James Reef

Summary. In 2003, El Paso used 3D seismic to discover the KDayae Field by drilling the El Paso

1 Foster 35 well I nto an Upper James carbonate
Dome. It has produced more than 5 BCF from this one well. Initial production approached 1
BCF/month. Its production dr@ed precipitously and now only produces 200 MCF/d. In 2006. El Paso
used 3D seismic to discover gas in the El Paso 1 Pardee 34 well from a separate Lower James
carbonate reservoir. This well has also produced more than 5 BCF and is currently makingm6re th
MMCFG/d (5/08) at the same depth. BKE discovered thas#tdames reefs continue along the west
flank of a salt withdrawal syncline to the SSW based on 2D seismic, geological mapping and other
datasets. Upon investigating the James, it was founavittadrawal syncline sits directly above a
Smackovestructural high that may be reetadimilar to the Cotton Valley Reefs in East Texas.
Additionally, the salt withdrawal events fractured the ubiquitous Haynesville/Bossier shale
significantly enhancinghe deliverabilityof this gas resource formation. From one wellbore, all three
formations can be evaluated. Total potential could surpass 5GVB{T.F

NOTE: MS Word or Web versiaof this write-up. Just double click on figures to activate Adobe
Acrobatwhich will open the detailed version of the figur&here you can view or print

SmackoverStructure/Reef(?) Prospect

Geology.The Cretaceous salt withdrawal synclswerounding this prosper easily found on
Geomap product3.hegeohistory of thareacanbeinterpreted such thahis area originally had salt
supportedlurassicSmackovestructural high block during depositigRigure 3. Later during the
Cretaceous, the savacuategbartof the structurahigh as evidenced on the seismic lind-igure8.
QCoing ot her | iSmackoveadtrwtmrgn patt remaiksehigh andhaesiable prospect
(Figure 2) It should also be noted that tBenackoveblock may also béopped by porous reef facies
andsimilarto the prolific Cotton Vallg reefs that produce on the west flank of the East Texas Basin.
This isnot an usommon scenario where salt supported paigbs become structurally inverted via
salt withdrawallt is possible that thiSmackovestructural high that is noweneathhelater
Cretaceous salt withdrawal syncline is more than 3000 acres. The Cotton Valley Reefs produce
between .&and.7 BCF/acre. If that is the case here, then there may be between .6 to Zdr TeF
entire structureReserves expected would be betweend %0 BCF/well.
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Figure 1. Salt withdrawal syncline around King Salt dome. Haynesville structural high/reef outlined ifblue.
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Figure 2. Closeup of salt withdrawal syncline with theSmaclover structure outlined in blue and hachured. Note
structural high location on seismic line and perfect g-location of axis of syncline and the Smackovestructural high.

Seismic The seismic line is pretty clear on how it should be interpi&igdre §. The salt

withdrawal event created a west dipping normal fault that dropped a portion of thénjggdetmwn to
the west. Thé&mackovehorst block remains a viable drilling target. The withdrawal event was long
lived and episodic. The seismic indicatieat the most active time was from Hosston to Austin Chalk

time.
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KDS GEOHISTORY DIAGRAM

TRIASSIC - LUANN SALT DEPOSITION

East Texas Basin formed as a failed rift which invited li inoursion.

salt deposition - 100's of feet in thickness

processes resulting in massive

MIDDLE JURASSIC - SMACKOVER LIME AND DOLOMITE DEPOSITION

Incipient KDS Salt Ridge.

Fringing Smackover reefs or shoals.

Smil:kwer i minates by oaronaies i atifalenronmanés v esaponisy i agoena)
Itde or no deposition on aalt ridge. Fringing roafs or ahosls may be prosent simflar to cther ﬁlnalng bloclastic facles found In Alabama and

pi Smackovar -Erown’ membor

position of the

rock GuIf G and the East Toxas Basin. Smackover high energy

facies is also considered the best reservoir in the East Teﬂs ‘Basin.
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KDS reefishoal compe: }
i %% Fringing CV reefs or shoals.

Eustatic sea lovel isa caused open shf lime deposition gl basin. Lime muds with varying amounts of oolitic shoals and
salt ol withdrawal event breaks while salt-soled faults create

mems Each formed the loci for barrierdike reef und pmnucle reef complexes. In the KDS area, & salt ridge became the locus for a major reef andtor shoal-

ing complex of considerable size herstofore unseen in the play. Resf and shoal formation was driven by tidal currents across the platiorm - similar to the.

salt corad platfarms found offshora of Abu Dhabi e Poraton Culf S04 the madem analag figure.

UPPER JURASSIC - BOSSIER/HAYNESVILLE SHALE DEPOSITION

Hinor salt withdrawal

Smackover Reef

Bossier Delta advancement from the west caused the Smackover carbonate factory to shut down except for the Pinnacle Reefs on the shelf margins and
fault s0arps and the KDS Recf. The location of the salt ridge wes isolated from the contaminating cffccts of the Bossicr Deltas, This allowed the KDS Recf to
thrive until near the end of Bossier time. Resf thickness may exceed 500 fest. The Bossier Shale finally killed the reef and sealed it ultimately forming the
trap. Tha BossierHaynesville Shale alsa acts as a proximal source of hydrocarbons. Seismic data clearly shows the top of reaf.

LOWER CRETACEOLIS COTTON VALLEY SAND, HOSSTON SAND AND SLIGO LIME DEPOSITION

James Reof
I James Channct

Major salt withdrawal

Massive salt withdrawal begins during Early Cretaceous time causing signifioant local {KD! filling by and
alluvial sands and finally capped by the Pettit Limestone, K53 Sat Ridge has been buried and d\ssulsed Ly s sait wihdrawal event,
Migration of liquid hydrocarbans into reef accurred af this tie. During James Lime time, the salt withdrawal caused local bathymretric deepaning to farm
Iacal channels and reaf davelapmants {see analog figure). So the withdrawal caused the pl local 4 within structural
lows.

UPPER CRETACEOUS CHALKS AND TERTIARY CLASTICS TO PRESENT

Continued massive salt movement out of the KDS area created a structural and surface syncline. The surfzce structural expression has baen completely
irocarbons have now cracked to mostly methanc and has driven

inverted from a structural high to a structural low. At the Smackover lovel, any liquid fr

out any water in the pore spaces. The reservoir should be significant!
may have with

the reef section is not well imaged. New processing vrould improy
aspecially when flattened on a higher horizon. Faulting nat drawn mrsmp icity.
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Haynesville Shale Prospect

With Chesapeakeds new Haynesvill e/ Bossier
additional target. This is especially so in this areare/itas expected that the salt tectonics has
significantly fractured these hydrocarbon rich shales. The interpreted seisniicHigare 8illustrates

Shal

where the Haynesuville is fractured in orangetrohawk has a large lease position to the northwest an

has estimated 5 BCF/well on 60 acre spacing. BKE will has 300 acres under lease which allows 5 shale
wells to be drill and theoretically book 30 BAHgures 47 areannotated PetroHawk displays

extractedrom their websitePetroHawk is one of severaleiium to large independent companies to

get into the Haynesville Shale play.

Haynesville Shalg
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Figure 4. PetrdHawk display of Haynesville Shale plawith BKE prospect noted.
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Haynesville Shale
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Figure 5 PetroHawk display o Haynesville Shale playW|th BKE prospect noted. Location of figure 6 crosssection.
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Figure 6. PetroHawk display of

Haynesville Shalecrosssection. Location in figure 5.




Haynesville Shale

Net Acreage: >150,000" l

Potential >2,700 on 60 acre spacing gt ‘E o W "’“'L"_ |
Locations: e 2 a—'R
Est. Resource 6.1 Tcfe ® —— Z"\h S
Potential: - ﬂ/jw
M b
Est. Well $6.0 - 7.0 MM / Well ———\h’ ha
Cost: -y ™ y
Est. EUR: 5.0 Befe | Well
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I BKE Kings Dome South Prospect I

2008 Drilling Plan

Twa rigs drilling

Ramping up to 8 rigs hy Q4 2008
Aggressive leasing program underway
10,500° - 13,000°

Qver 200’ thick underlying Elm Grove

(1) tighighled ares of map regrezents satimated acreags ownerahin at 170G
(2} Pulrohort colividos of melod polonic!. g

Figure 7. PetroHawk Haynesville Shale development plans.



Figure 8. Interpreted seismic line showing the prospective formations James Reef, fractured Haynesville Shale
and Smackover StructureReef.



