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Ouachita Thrust Belt



Paleozoic of Middle USA

(geologic map polygons modified in part from 
Schruben and others, 1998, Schwalb, 1982; 
Gulf Coast marginal faults from Ewing and 
Lopez, 1991)



General Structural Trends
(Coleman, 2000)



Schematic 
Shelf – to –
Basin Facies 
Transition:  
Arbuckle Shelf 
– Ouachita 
Basin

(Gatewood and Fay,1991) 



Paleozoic Stratigraphy – Arkoma - Ouachita Basin

A

A

W
W VV

COLLIER

WOMBLE

MAZARN

POLK

MISSOURI MTN.

WOODFORD

SYLVAN

BARNETT - STANLEY - CANEY

JOHNS VALLEY

(modified from Coleman, et al., 2001)

Downdip Updip

V V - Ord. (Viola)

W W - Dev. (Woodford)
A A - Penn. (Atoka)
Oil Gas



Source Interval Summary
AGE FORMATIONS MIN. TOC

(%)
MAX. TOC*

(%)
AVE. TOC*

(%)

Pennsylvanian
Hartshorne, Atoka,

Johns Valley,
Jackfork

0.22 3.0 0.96

Mississippian
Fayetteville,

Caney,
Stanley

0.17 5.4 2.56

Devonian Woodford,
U. Ark. Novaculite 2.0 12.5 8.5

Silurian Missouri Mtn. <1.0 1.4

Ordovician
Sylvan/Viola,

Womble,
Polk Creek

0.29 6.1 3.2

Cambrian Collier

(modified from Curiale, 1989, Weber, 1990, Johnson and Cardott, 1992)

* excluding coal sample analysis



Source Interval Summary
Age Formations Kerogen Type Product

Pennsylvanian
Hartshorne, Atoka,

Johns Valley,
Jackfork

III Gas

Mississippian
Fayetteville,

Caney,
Stanley

III Gas

Devonian Woodford,
U. Ark. Novaculite II, III Oil, Gas

Silurian Missouri Mtn. II (?) Oil

Ordovician
Sylvan/Viola,

Womble,
Polk Creek

II Oil

Cambrian Collier II (?) Oil

(modified from Curiale, 1989; Weber, 1990; Johnson and Cardott, 1992; Comer, 1992)



Stratigraphic Column, showing formations with oil and 
solid bitumen shows or production

(Curiale and others, 1984)



(Fay, 1976)



(modified from Arbenz, 2008)

Geomorphic – Structural Map of the Ouachita 
Mountains



Geomorphic – Structural Map of the 
Ouachita Mountains

(modified from Arbenz, 2009 and Coleman, 1991)

Ouachita Study Area

Mesozoic
Igneous

Area



Isostatic Gravity Map & Petroleum Fields

(modified from Coleman, 2008)



Isostatic Gravity Maps & Petroleum Fields

(modified from Coleman, 2008, and Bankey and Daniels, 2008)



Aeromagnetic Map Composite

Mesozoic
Igneous

Area

(aeromagnetic maps from Bankey and Daniels, 2008; igneous area from Hildenbrand, 1985, and Coleman, 1991)



Thermal Stress Levels

(adapted from Houseknecht and others, 1992)
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Thermal Stress Levels –
Upper Ordovician

N

100 0 100 200 Kilometers

100 0 100 Miles
- Pre-peak oil
- Peak oil

- Past-peak gas
- Peak gas

- Camb.-Ord. outcrop

Simpson
Viola

(Coleman, 2008)



Thermal Stress Levels – Upper 
Devonian (incl. some Lower Mississippian)

N

100 0 100 200 Kilometers

100 0 100 Miles
- Pre-peak oil
- Peak oil
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- Peak gas

- Camb.- Sil. - Dev. outcrop

(Coleman, 2008)



Thermal Stress Levels – Upper 
Mississippian

N

100 0 100 200 Kilometers

100 0 100 Miles
- Pre-peak oil
- Peak oil

- Past-peak gas
- Peak gas

- Cam.- Dev. - Miss. outcrop

(Coleman, 2008)



Thermal Stress Levels – Middle 
Pennsylvanian

N

100 0 100 200 Kilometers

100 0 100 Miles
- Pre-peak oil
- Peak oil

- Past-peak gas
- Peak gas

- Cam.- Miss. - Penn. outcrop

(Coleman, 2008)



Oklahoma 
Fields

(& cross section base map)

(lines of cross sections from Arbenz, 2009; map from Schruben and others, 1998; OK fields from OGS web site)



Oklahoma Ouachita 
Fields

 Isom Springs

 Isom Springs SW

 Aylesworth Dist. SE
 Durant East

Wesley West 

Pittsburg 
 Blanco South

 Ti North

Hartshorne South 

 Potato Hills

 Buffalo Mtn
 Buffalo Mtn

 Panola South

Eight Mile Mtn
Veterans Colony

 Moyers SW

 Daisy West

(lines of cross sections from Arbenz, 2009; map from Schruben and others, 1998; OK fields from OGS web site)



Oklahoma Ouachita Fields

(map from Arbenz, 2008; OK fields from OGS web site)



Structural Cross Section OK2

Potato Hills FieldPanola South Trend
Buffalo Mtn. Field trend

(modified from Arbenz, 2008)



Reservoir Stratigraphy of the Jackfork 
Group Sandstones – Eastern Oklahoma

(Coleman, 2008)



Lower Jackfork Gas Reservoirs
H&H Star 

Lady Luck #1-28
(lower slice) H&H Star 

Hope #1-4
(lower slice)

Albion
outcrop Sohio 

Weyerhauser #1-7

Honobia
outcrop Kiamichi 

Mtn.
outcrop

(Coleman, 2008)



McKinley Rocks

McKinley RocksE-W Stratigraphic Cross 
Section, SC Latimer Co.

Jackfork Stratigraphic Complexity

(Petroleum Frontiers, 1996)

(Petroleum Frontiers, 1996)



Jackfork Structural Complexity

N-S Structural Cross Section,
So. Latimer Co., OK

Structural Cross Section,
Latimer Co., OK

Structural Cross Section,
Latimer Co., OK

(Petroleum Frontiers, 1996)

(Petroleum Frontiers, 1996)

(Petroleum Frontiers, 1996)



Geomorphic – Structural Map of the 
Ouachita Mountains

(modified from Arbenz, 2008)

possible novaculite play area



Isom Springs Field

Westheimer-Neustadt #1 Wallace
Isom Springs Field
Marshall Co., OK

Isom Springs Field
Marshall Co., OK

Structure contour map,
Top Arkansas Novaculite,

Isom Springs Field
Marshall Co., OK

Structural Cross Section G-G’,
Isom Springs – Enos Fields

Marshall Co., OK

Structural Cross Section H-H’,
Isom Springs Field,

Marshall Co., OK(illustrations modified from Huffman and others, 1987)



West Texas Analogs

• Caballos novaculite as analog for 
Arkansas novaculite

• Marathon Thrust Belt as analog for 
Ouachita Thrust Belt



Marathon Thrust Belt

(Longfellow Exploration, 2008)



(Reed and Strickler, 1990)

West Texas Stratigraphic Column



Subsurface 
Section,
Caballos 

Novaculite
Brewster Co., TX

(Wilde, 1990)



Structural Cross Section
McKay Creek Field

(Reed and Strickler, 1990)



Seismic Line

(Reed and Strickler, 1990)



NORTH

Stratigraphy and Cross Section of the West Texas Overthrust
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(SandRidge Energy, 2008)



OTHER WTO POTENTIAL

Current Piñon Field Limits 
≈ 4.1 Tcfe* (Net 3P)

Piñon Field 
Limits (2005)

300 Bcfe **

Original Piñon 
Field Limits (1987) 

17 - 19 Bcfe ***

South 
Sabino Big 

Canyon

LEADING EDGE OF THE 
OVERTHRUST 

Allison
Ranch 

Thistle 

McKay 
Creek 

* Based on 2,594 locations
** YE 2005 D&M Reserve Report
*** 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. 

Pinon – McKay Creek Fields

(SandRidge Energy, 2008)



PIÑON – 2ND CABALLOS GEOLOGICAL COMPLEXITY

A A’
1500’

3000’

4500’

(SandRidge Energy, 2008)



PIÑON SWEET TYPE CURVE

Type Curve Parameters (1)

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%

(1)  PUD Weighted Average 12/31/2007

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

PIÑON SWEET TYPE CURVE

(SandRidge Energy, 2008)



Typical Caballos Novaculite Well

(Boyce, 2008)



Post-Ouachita Paleozoic 
Succession

(modified from Nicholas and Waddell, 1989)



Post-Ouachita Paleozoic 
“Successor  Basins”

1. Permian (G, Guad.; L, 
Leon., W, Wolf

2. Pennsylvanian (V, Virg.; M, 
Missourian; D. Desm.

3. Carboniferous flysch 
(surface)

4. Carboniferous flysch 
(subsurface)

5. Ordovician – Lower 
Mississippian pre-flysch 
(surface)

6. Ordovician – Lower 
Mississippian pre-flysch 
(subsurface)

7. Paleozoic volcanics
(Nicholas and Waddell, 1989)





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

updip limit of salt

Post-Ouachita 
Successor Basins

Study Area 



updip limit of salt

wells with hydrocarbon shows

key post-Ouachita Paleozoic penetrations

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

Post-Ouachita 
Successor Basins

Study Area 



Ouachita & Post-Ouachita Seismic 
Facies

(modified from Nicholas and Waddell, 1989)



Cross Section of Upper Paleozoic –
Mesozoic – Cenozoic, SW Arkansas

(modified from Fay and others, 1986; Johnson and others, 1988; and Nichols and Waddell, 1989, in Jusczuk, 2002)



Paleozoic – Jurassic of Sabine 
Uplift

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



Reelfoot Rift

(modified from Csontos and others, 2008)

Reelfoot Rift basement model



Earthquakes 
in Reelfoot 
Rift Area:

1699 - 2002
(modified from Wheeler
and others, 2003)



(Ingram, 2003)



Interpreted Regional Fault Trends 
(Oxley, 1991)

Mississippi Alabama

Arkansas

Louisiana

(Ingram, 2003)



(modified in part from Schruben and others, 1998 and Schwalb, 1982)

Cambrian
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Reelfoot Rift 
Stratigraphic 

Column

(section courtesy G. Van Swearingen, 2009)

potential source interval

known source interval

known source interval

potential source interval
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Aeromagnetic 
Map Composite

with major fault zones

(aeromagnetic maps from Bankey and Daniels, 2008, Kucks and Hill, 2006, and Bankey and others, 2002)



Igneous 
Intrusions

(aeromagnetic maps from Bankey and Daniels, 2008, Kucks and Hill, 2006, and Bankey and others, 2002; igneous areas from Coleman, 1991 & Hildenbrand, 1985)



Regional 
Seismic Profiles

(aeromagnetic maps from Bankey and Daniels, 2008, Kucks and Hill, 2006, and Bankey and others, 2002)



Reelfoot Regional Seismic Line
(“red” line)

(Howe and Thompson, 1984)



Reelfoot Rift Deep Seismic

(“green” line)

K = K-T boundary
Pz = UK – Pz contact
RC = top of red clay unit (“maybe top of Elvins Group”)
BC = top of basal clastic rock unit (“lithic arenites and graywackes”)
B = Pz – crystalline rock contact

RC

BC

B

Dow #1 Wilson (proj.)
Dow #1 Garrigan (proj.)

(modified from McKowen and others, 1990)



Reelfoot Rift “Deep” Seismic

(“pink” line)

K = K-T boundary
Pz = UK – Pz contact
RC = top of red clay unit (“maybe top of Elvins Group”)
BC = top of basal clastic rock unit (“lithic arenites and graywackes”)
B = Pz – crystalline rock contact

RC

BC

B

(from McKowen and others, 1990)



Reelfoot Rift Prospect “G”

(Howe and Thompson, 1984)



Reelfoot Rift – Key Wells

(from various public and private sources)



N-S Stratigraphic 
Cross Section –

Cambrian
Reelfoot Rift

Precambrian
Basement

massive
carbonate

shale

quartzarenite

fine-grained sandstone
& siltstone

Texas-Pacific
#1 Stretch

Texas-Pacific
#1 Farley

Benz Oil
#1 Merritt

Dow Chemical
#1 Wilson

Cockrell – CNG
#1 CarterN S

(from Weaverling, 1987)

fine-grained sandstone
& siltstone



Quintin Little
#1 Little

Craighead Co., AR

Dow
#1 Garrigan

Mississippi Co., AR

Dow
#1 Wilson

Mississippi Co., AR

Henderson
#1 Markham
Lake Co., TN

Big Chief
#1 Taylor

Gibson Co., TN

Gulf
#1 Spinks

Henry Co., TN

DuPont
#1 Fee

Humphreys Co., TN

(from NORPAC, undated)
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