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® (geologic map polygons modified in part from
Schruben and others, 1998, Schwalb, 1982;
Gulf Coast marginal faults from Ewing and
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Paleozoic Stratigraphy — Arkoma - Ouachita Basin
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Source Interval Summary

Caney,

MIN. TOC MAX. TOC* AVE. TOC*
AGE FORMATIONS (%) (%) (%)
Hartshorne, Atoka,
Pennsylvanian Johns Valley, 0.22 3.0 0.96
Jackfork
Fayetteville,
Mississippian 0.17 54 2.56

Devonian

Woodford,
U. Ark. Novaculite

Silurian Missouri Mtn. <1.0 1.4
Sylvan/Viola,
Ordovician Womble, 0.29 6.1 3.2
Polk Creek
Cambrian Collier

2 USGS

(modified from Curiale, 1989,

* excluding coal sample analysis

Weber, 1990, Johnson and Cardott, 1992)




Source Interval Summary

Age Formations Kerogen Type Product
Hartshorne, Atoka,
Pennsylvanian Johns Valley, |1 Gas
Jackfork
Fayetteville,
Mississippian Caney, 11 Gas
Stanley
. Woodford, :
Devonian U. Ark. Novaculite 1, 111 Oil, Gas
Silurian Missouri Mtn. 1l (?) Oil
Sylvan/Viola,
Ordovician Womble, 1 Qil
Polk Creek
Cambrian Collier 11 (?) Oll

(modified from Curiale, 1989; Weber, 1990; Johnson and Cardott, 1992; Comer, 1992)
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Stratigraphic Column, showing formations with oil and
solid bitumen shows or production
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Geomorphic — Structural Map of the Ouachita
Mountains

CILANOMA CEOLOGICAL SUBVEY
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PLATE 2
GEOMORPHIC-STRUCTURAL MAP OF THE OUACHITA MOUNTAINS
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Geomorphic — Structural Map of the
Ouachita Mountains
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Thermal Stress Levels

HEAVY OIL AND GAS FIELDS ju 2 ZONES OF PETROLEUM =
<8300 z GENERATION AND DESTRUCTION [N©
= = - x
@ g300- OIL AND GAS FIELDS @ : ORGANIC MATTER TYPE g
= 11,000 @ - _ | AMORPHOUS (OIL) MIXED COALY (GAS) &
-_— b & i
0|t > Lk 1 aene =
2| oo | LIGHT OIL AND GAs FiELDS — | - HoHe B
' = m b —
14,000 INCREASING % OF GAS FIELDS == B ot e i 't e
— 60 o O— | |wl 8 !
[ OIL_PHASE-OUT ZONE z O | ~
w S|_GAS PREDOMINANT v| 5 < OF s ! x
) | m| GAS ONLY. =| 2 <l 1.0 PEAK , WET-GAS GEN D
o0 [ 12 E — 15 a
m —_—
- | 1| voLume o f Q20 PEAK __[ \pARy-gas Gen
o 10 DECREASES < = D 3sloi \/FLooR e - %
c| 8o & ol — |w} |
w o DOWNWARD O | |= | DRY Q)
. T| CURRENT LOWER LIMIT == GAS ~
2 b | —— —-—--—-————--—-—-——P- - : 2Q HEI‘Q&%ELQQE- - ——— —— — (D)
0 OF COMMERCIAL GAS Z | a
@ SEMI| | |
m gn Ll e— P-'-
< INADEQUATE POROSITY e S =
ol L | |8 Ld7 P enrcss preseavamion (. QG
m z . . P
= H — O
X z 4.0 7%
T < o
100 GRAPHITE FROM ENTRAPPED GAS? META "o

D (adapted from Houseknecht and others, 1992)
a2 USGS



Thermal Stress Levels —
Upper Ordovician
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USGS (Coleman, 2008)



Thermal Stress Levels — Upper
Devonian (incl. some Lower Mississippian)
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Thermal Stress Levels — Upper
Mississippian
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Thermal Stress Levels — Middle
Pennsylvanian
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Structural Cross Section OK?2
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Reservoir Stratigraphy of the Jackfork
Group Sandstones — Eastern Oklahoma
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Lower Jackfork Gas Reservoirs
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Jackfork Stratigraphic Complexity
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Jackfork Structural Complexi
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Geomorphic — Structural Map of the
Ouachita Mountains

realur | T2A, FIATHR 2 o'W

RLANOMA GEOLOGICAL SURVEY !
G Remsdy Kllwr, fnjerim Dirvctor syt oral Map of the Oanchits Meuztais

Explanation to Geollogic Map and Structural Cross Sactiont™

EENE—
........ :l s o O T:
e 12 e =5
of Mg § i = T —— |-l
e == = '
——_yty s E——e T_.- U ) | S T T
ez S A A L M —— e e
o T e shmi b | OELANONA | = — =t = _I
e i PLATE 2 e e = o
T e K fﬁ GEOMORPHIC-STRUCTURAL MAP OF THE OUACHITA MOUNTAINS nE e ey
el Motk b 1 Jd. Ku::.Arb-am e =
i Oty o 2008

(modified from Arbenz, 2008)



Diescriptions of 06 Fields
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Marathon Thrust Belt
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West Texas Stratigraphic Column
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Structural Cross Section
McKay Creek Field
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Seismic Line
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Stratigraphy and Cross Section of the West Texas Overthrust

Period WTO
Upper
Wolfcamp

Lower
Wolfcamp

Permian

Gaptank

Haymond

Dimple

Pennsylvanian

Upper Tesnus

Middle Tesnus

Lower Tesnus

Upper Caballos
(High CO,)

Mississippian

Lower Caballos
(Novaculite-
Chert)

Devonian/Silurian

Fusselman

Montoya MOTE: Diagram is nod i scala, and is for llastmtion purposas ondy

(SandRidge Energy, 2008)

Ellenburger

Ordovician

2 USGS



Pinon — McKay Creek Fields

: |
Current Pifion Field Limits ij
= 4.1 Tcfe* (Net 3P)

Original Pifion
Field Limits (1987)
17 - 19 Bcfe ***

Pifon Field
Limits (2005)
300 Bcfe **

"

S LEADING EDGE OF THE F e
EnEn . OVERTHRUST i
Req
X = i
H /7 .:
’_d aya’
0 . -
=10 B10
CA .
e

* Based on 2,594 locations

* YE 2005 D&M Reserve Report
USGS *** Reed,T.A.and Strickler,D.L. 1990, Structural Geology and Petroleum Exploration of the Marathon Thrust Belt, West

Texas: WTGS/PBS-SEPM Field, Seminar Handbook, p.51.

(SandRidge Energy, 2008)



PINON — 2NP CABALLOS GEOLOGICAL COMPLEXITY

A LF 4-50 LF 4-40 A’

1500' —

4500’ =

(SandRidge Energy, 2008)



PINON SWEET TYPE CL

RVE

iy a'platy

. R Gas Y
"

E g = Type Curve Parameters
Initial Rate (Mcfe/month) 46,000
Hyperbolic (b factor) 1.0
Initial decline 50%
Final decline 10%
Gross Well Costs $2,197 M
Gross Reserves (Mmcfe) 1,780
Drilling & Completions Cost ($/Mcfe) $1.65/Mcfe
ROR @ $8.00/Mmbtu NYMEX 100%

g ‘8’ ® Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 A Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

(1) PUD Weighted Average 12/31/2007

2 USGS

Vear

(SandRidge Energy, 2008)
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Typical Caballos Novaculite Well
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Post-Ouachita Paleozoic
sSuccession
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Post-Ouachita Paleozoic
“Successor Basins”
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7. Paleozoic volcanics

%USGS | (Nicholas and Waddell, 1989)

O Paleozoic wells discussed in text.

@ Other significant Paleozoic wells,




Geologic Cross Section - East Texas & NW Lousiana Gulf Coastal Plain
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USGS (modified from Stoudt and others, 1990)
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Successor Basins
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(aeromagnetic maps from Bankey and Daniels, 2008, and Bankey and others, 2002; Gulf Coast marginal faults from Ewing and Lopez, 1991)
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‘ key post-Ouachita Paleozoic penetrations

‘ Q wells with hydrocarbon shows

Post-Ouachita
Successor Basins |
Study Area

N

eeeess— Kilometers

(aeromagnetic maps from Bankey and Daniels, 2008, and Bankey and others, 2002; Gulf Coast marginal faults from Ewing and Lopez, 1991)



Ouachita & Post-Ouachita Seismic
Facles
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Cross Section of Upper Paleozoic —
Mesozoic — Cenozoic, SW Arkansas

S Gulf Coastal Plain N
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Uplift
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= 13,000

vertical exaggeration

(modified from Nicholas and Waddell, 1989, in Jusczuk, 2002)
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Reelfoot Rift

Reelfoot Rift basement model

(modified from Csontos and others, 2008)
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Interpreted Regional Fault Trends
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(aeromagnetic maps from Bankey and Daniels, 2008, Kucks and Hill, 2006, and Bankey and others, 2002)
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Intrusions
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(aeromagnetic maps from Bankey and Daniels, 2008, Kucks and Hill, 2006, and Bankey and others, 2002; igneous areas from Coleman, 1991 & Hildenbrand, 1985)
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Reelfoot Regional Seismic Line

(“red” line)

SOUTH AXIAL FAULT UPLIFT NORTH
L. PROSPEGT *A* PROSPEGT *B°i1" " PROSPECT *¢~ FPROSPECT LEAD AREA “D° %

-

(Howe and Thompson, 1984)
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Two-Way Travel Time (s)

Reelfoot Rift Deep Seismic
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Reelfoot Rift “Deep” Seismic
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Reelfoot Rift Prospect “G”
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Reelfoot Rift — Key Wells

4535 asphalt - Upper Knox
5092 O&G (inc. asphalt) - upper PZ

2,753 no shows reported

4740 water wiH2S odor

3,345 0&G in Elvins Fm

3,728 no shows reported
8682 no shows reported
5,866 no shows reported

5,021 no shows reported

14,743 no shows reported

14,855 no shows reported
16491 no shows reported

11,158 no shows recorded or reported

slight incr. in gas while drilling; no oil or asphalt

shows reported while drilling; 3300 ft of solid

hydrocarbon residue reported from Cambro-
14,869 Ordovician section in post-drill analysis

gas shows, but no oil or asphalt shows reported
12,014 'while drilling; several completion attempts failed
13,800 no shows reported

single show of asphalt, no other shows reported

gas & asphalt shows reported @ top Pz while
drilling wimud - diminished considerable after

12416 no shows recorded or reported
no oil or asphalt shows recorded or reported, gas
shows recorded throughout drilling; no
hydrocarbons found during post-drilling fluid

Year Operator Lease Number County State TD (ft) Shows
1939 Benedum-Trees Mack 1 Mississippi | Arkansas
1940 Tennark artin 1 Craighead | Arkansas
1940 Pure Oil McGregor 1 Tipton Tennessee
1941 Strake Russell 1 Pemiscot Missouri
1941 Killam Pattinson 1 Pemiscot Missouri
1945 U.S. Bur. Mines  Oliver 1 Mew Madrid  Missouri
1965 Quintin Little 1 Craighead | Arkansas
1966 Quintin Griffith 1 Green Arkansas
1966 Benz Werritt 1 Lake Tennessee
1971 Cockrell Carter 1 5t Francis | Arkansas
1972 Cockrell Bunch 1 Lee Arkansas
1978 Reserve Oil Hazen 1 Prairie Arkansas
1979 Houston O&M  Singer 1 Cross Arkansas
19581 Dow Wilson 1 Mississippi | Arkansas
19581 Dow Garrigan 1 Mississippi | Arkansas
1982 Sunmark Michals Trust 1 Woodruff Arkansas
Harrison
Interests took over
1985 Dow interests) Eerry 1 Mississippl | Arkansas 3,150 from SWWC's
Harrison
Interests took over
1985 Dow interests) FPortis-Potter 1/ Poincett Arkansas 8,015 switching to mist
1987 Amoco Haynes 1 Mississippl | Arkansas
1987  Amoco Spence Trust 1 Dunlin Missouri 10,089 inclusion study
1988 Griffin & Griffin | Essex Farms 1 Arkansas | Arkansas

11,032 no shows reported

(from various public and private sources)

Results Key Observations

P&A
P&A

P&A

P&A

P&A

P&A
P&A

P&A

P&A

P&A
D&A

D&A

P&A

P&A
D&A

PE&A

PE&A
D& A

D&A
D&A

flowed SWW ARD 2400 BWPD from Knox, no
l0gs run

TO'd in Knox, logs run

TO'd in nepheline syenite; drilled on
Covington Pluton gravity high

drilled on gravity high; logs rmto 2152 ft v.
lean Pz sncanalyses

drilled on gravity high; P&A when surface
casing collapsed; lean to v. lean Pz snx
analyses

drilled on west margin of rift, Elvins flowed
water ARO 24 000 BOPD; logs runs; TD'd in
Bonneterre

not drilled on seismic data

l0gs run; no info available

TO'd in pre-Lamotte sandstones; several
zones of igneous rocks encountered

TO'd in Pre-Cambrian granite; ~350 ft
granite wash near TD; recorded Miss., Dev.,
Sil., Ord., & Camb. Seds

TO'd in Pre-Cambrian granite; recorded
Miss. Dev. Sil., Ord., & Camb. Seds

TD'd in Lower knox Elving Fm; not drilled on
seismic data; v. lean sncanalyses

TO'd in Pre-Cambrian granite; drilled on
seismic & gravity structure; thin igneous
dikes encountered in C-Ord section; later
determined that well drilled in saddle
between 2 seismic highs

Multiple drilling problems; TD'd in .
{Cambrian clastics); drilled 1000's of ft of
Elvins shales, sandstones, and siltstones; srx
values » 0.5% with some intervals ave. =
1.8% TOC: thin turbiditic s5's recy'd in cores
TO'd in Arbuckle

TO'd in Cambrian Undiff.
TD'd in Lamotte Fm

TD'd in Lamotte Fm., flowed fresh water
ARO 28,900 BWPD from Bonneterre algal
reef

TD'd in Stanley Fm.



N Texas-Pacific Texas-Pacific Benz Oil Dow Chemical Cockrell —= CNG S
#1 Stretch #1 Farley #1 Merritt #1 Wilson #1 Carter

— :
_— ..{

fine-grained sandston shale
& siltstone

massive

guartzarenite ——————
carbonate

fine-grained sandstone
& siltstone

N-S Stratigfaphic
Cross Section —

S~ | | Cambrian

| Py Reelfoot Rift

é USGS ; (from Weaverling, 1987)

Precambrian
Basement

gouoeng




Well Log Cross Section — Reelfoot Rift
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