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Gas Gas ShalesShales
Gas Gas shalesshales are varieties of hydrocarbon source rocks (an are varieties of hydrocarbon source rocks (an 

important part of a petroleum system).important part of a petroleum system).

HYDROCARBON SOURCE ROCK CLASSIFICATIONHYDROCARBON SOURCE ROCK CLASSIFICATION
Organic matter typeOrganic matter type refers to the refers to the kerogenkerogen or or maceralmaceral type type 

and can be lumped into gas generative (Type III), oil and can be lumped into gas generative (Type III), oil 
generative (Types I and II), or inert (Type IV).generative (Types I and II), or inert (Type IV).

Organic matter quantityOrganic matter quantity is determined by the total organic is determined by the total organic 
carbon (TOC) content (weight percent, wholecarbon (TOC) content (weight percent, whole--rock basis).  rock basis).  

VitriniteVitrinite reflectance (%Ro, oil immersion) is the most reflectance (%Ro, oil immersion) is the most 
commoncommon thermal maturitythermal maturity indicator.  indicator.  VitriniteVitrinite is a is a maceralmaceral
derived from the woody tissues of vascular plants.  The derived from the woody tissues of vascular plants.  The 
oil window is considered to be from 0.5oil window is considered to be from 0.5––1.35% Ro. 1.35% Ro. 



Gas Gas ShalesShales
DefinitionDefinition: Gas : Gas shalesshales are organicare organic--rich, finerich, fine--
grained sedimentary rocks (shale to siltstone) grained sedimentary rocks (shale to siltstone) 
containing a minimum of 0.5 wt % TOC.  containing a minimum of 0.5 wt % TOC.  
Gas Gas shalesshales may be thermally marginallymay be thermally marginally--mature mature 
(0.4(0.4––0.6% Ro) to mature/post0.6% Ro) to mature/post--mature (0.6mature (0.6––>2.0% >2.0% 
Ro) and contain biogenic to Ro) and contain biogenic to thermogenicthermogenic methane.  methane.  
Gas is generated and stored in situ in gas Gas is generated and stored in situ in gas shalesshales
as both adsorbed (on organic matter) and free gas as both adsorbed (on organic matter) and free gas 
(in fractures and pores).  As such, gas (in fractures and pores).  As such, gas shalesshales are are 
selfself--sourced reservoirs.  Lowsourced reservoirs.  Low--permeable permeable shalesshales
require extensive fractures (natural or induced) to require extensive fractures (natural or induced) to 
produce commercial quantities of gas. produce commercial quantities of gas. 



Questions to ResolveQuestions to Resolve

What is the minimum thermal maturity What is the minimum thermal maturity 
needed for needed for shalesshales containing oilcontaining oil--generative generative 
organic matter (Types I and II organic matter (Types I and II KerogenKerogen) to ) to 
be economic gas be economic gas shalesshales? ? 
What is the importance of natural vs. What is the importance of natural vs. 
induced fracturesinduced fractures
What is the importance of free gas vs. What is the importance of free gas vs. 
sorbedsorbed gas?gas?

[>1.10[>1.10--1.3%VRo]1.3%VRo]



PEAK OIL GENERATION

PEAK WET GAS  GENERATION
PEAK DRY GAS GENERATION

OIL FLOOR

WET GAS FLOOR

DRY GAS PRESERVATION LIMIT

DRY GAS GENERATION LIMIT
Modified from Dow 
(1977), Houseknecht 
and Spötl (1993), and 
Taylor and others 
(1998)



Guidelines for the Barnett Shale
VRo Values Maturity   

<0.55%                    Immature

0.55-1.15%              Oil Window (peak

oil at 0.90%VRo)

1.15-1.40%              Condensate–Wet-

Gas Window

>1.40%                    Dry-Gas Window
Jarvie and others, 2005



U.S. Shale Gas Basins

Source: Schlumberger shale gas white paper, 2005



Hydrocarbon Source Rocks of OklahomaHydrocarbon Source Rocks of Oklahoma

Johnson and Cardott, 1992



Potential Gas Potential Gas ShalesShales of of 
OklahomaOklahoma

FORMATIONFORMATION TOC (WT %)TOC (WT %)

ExcelloExcello ShaleShale
(black shale (black shale lithofacieslithofacies))

11--1717

Caney ShaleCaney Shale 22--88

Woodford ShaleWoodford Shale <1<1--1414



Woodford Woodford 
ShaleShale

StratigraphyStratigraphy



Paleogeography and Facies Distribution 
in the Late Devonian

See OGS Map GM-9 for 
pre-Woodford rocks Kirkland and others, 1992



Amsden, 1989



Isopach Map of Woodford Shale

Comer, 1992



55-87% Quartz
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Vitrinite Reflectance of Woodford Shale, 
Anadarko Basin

Cardott, 1989



Structure and Vitrinite Reflectance of 
Woodford Shale, Anadarko Basin

1.3% Ro

Cardott and 
Lambert, 1985



Structure and Vitrinite Reflectance of 
Woodford Shale, Southern Oklahoma

Cardott, in preparation
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Reflectance 
Suppression
Southern 
Oklahoma 
Woodford VRo
suppressed by 
0.17-0.44% Ro



0.55% Rm
HI=500 
@0.75% Rc Corrected 

Reflectance

Rm=measured 
Rc=corrected

0.51% Rm
HI=460 
@0.68% Rc

0.49-0.52% Rm
HI=800    
@0.93% Rc

0.50% Rm
HI=500 
@0.68% Rc

0.50% Rm
HI=700 
@0.83% Rc

0.58% Rm
HI=700 
@0.96% Rc

0.56% Rm
HI=600 
@0.83% Rc
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Generalized Structure 
Map of Woodford 

Shale, Eastern 
Oklahoma

Map prepared 
by R. Vance 
Hall using 
Petra



Vitrinite Reflectance of Woodford Shale, 
Eastern Oklahoma

Cardott, in preparation

C 1.48% 
W 1.69%



Cardott, in 
preparation

Map prepared 
by R. Vance 
Hall using 
Petra

Isoreflectance Map of the Woodford 
Shale in Eastern Oklahoma



Geologic Provinces and Sample 
Localities of Comer, 1992



Comer, 1992



Comer, 1992

Total Organic Carbon Content of Woodford Shale



Rock-Eval Pyrolysis Data from Oklahoma 
Petroleum Information Center (OPIC) Cores

Rock-Eval data compliments of 
Humble Geochemical Services



Rock-Eval data compliments of 
Humble Geochemical Services
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Caney Shale members are 
differentiated based on paleontology 
rather than lithology

Sutherland, 1981



““FalseFalse”” CaneyCaney
““FalseFalse”” CaneyCaney

Lower Goddard of Schad, 2006

Andrews, 2003



““FalseFalse”” CaneyCaney

Andrews, 2003Hughes Co.

Sec. 21, T5N, R11E



Detailed
Mapping

Area

Caney Shale Study Area (Schad, 2006)



McINTOSH COUNTY

McINTOSH COUNTY

T5N

T13N

R5E

T5N R5E R27E

R27E

Schad, 2006Structure on Top Caney Shale

Isopach of Caney Shale

T13N
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Caney includes 19 completions reported as “Mississippian”

33

29 wells



15,310 ft

(IP 234 Mcf; 
7BO 42 API;     
GOR 33,429)

95 Woodford (21 horizontal)

62 Caney (10 horizontal)

157 Wells

Oklahoma Gas Shales

553 ft

1939–2006



29 Wells

20 Woodford

9 Caney

Oklahoma Gas Shales

<1MMcf/mo

oil

oil

oil

oil

oil

steep 
decline

no gas

Madill

Aylesworth

Pre-2002
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Gruy Petroleum 3 Griffin-Olmstead                
(Marshall CO, 16-5S-5E; IP 747 Mcfd; 4,052-4,135 ft)

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

Madill Field

Cumulative 
Production 
1,747,709 Mcf
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Aylesworth
Field

Cumulative 
Production 
2,288,394 Mcf

346 MMcf

75 MMcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

Verdad Oil & Gas 1 Mary Haynie
(Bryan CO, 22-6S-7E; IP 962 Mcfd; 3,710-4,054 ft)



128 Wells

75 Woodford

53 Caney

Oklahoma Gas Shales

1,157 ft

6,453 ft

2002–2006
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Cumulative 
Production 
3,630,459 Mcf
from 48 wells 
(excludes 8 
OWWO)

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

Woodford Shale Production (2004-2006 wells)



Watkins

Rogers 
Trust Double 5 

Ranch

Sellers

Burleson

Woodford Gas Wells 2004-2006
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Chesapeake Operating 1-1 Burleson               

(Pittsburg CO, 1-5N-12E; IP 132 Mcfd; 7,624-7,710 ft)

Cumulative 
Production 
67,424 Mcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

1.6 MMcf
4.3 MMcf
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Cumulative 
Production 
111,534 Mcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

Chesapeake Operating 3-35 Sellers          
(Hughes CO, 35-4N-11E; IP 540 Mcfd; 8,520-8,678 ft)

15.6 MMcf
4.1 MMcf
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Cumulative 
Production 
274,829 Mcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

Devon Energy 1-12H Double 5 Ranch          
(Coal CO, 12-3N-10E; IP 1,795 Mcfd; 7,340 ft VD)

Horizontal Well: lateral 7,865-10,902 ft

4.8 MMcf

65 MMcf
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Devon Energy 1-24 Rogers Trust                

(Coal CO, 24-3N-10E; IP 216 Mcfd; 7,120-7,292 ft)

Cumulative 
Production 
24,609 Mcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

0.9 MMcf

4.9 MMcf
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Chesapeake Operating 1-23 Watkins Trust          

(Marshall CO, 23-5S-5E; IP 698 Mcfd; 4,674-4,882 ft)

Cumulative 
Production 
226,396 Mcf

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)

28.6 MMcf

4.4 MMcf



62 Caney wells; 10 horizontal

Caney Gas Wells



Citrus Energy      Wild Turkey #1
Ne Ne 7, T9N-R13E

Cum Prod Wild Turkey: >320 MMCFG to 6-05

GR & SP          1     10   100            30    20    10
Resistivity             PE   D & N Por
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From Rick 
Andrews, 
2006

Date: 3/8/04

McIntosh CO

IP: 1,125 Mcfd

Perf: 3,802-3,916 ft



Mack Energy
Hickory Sticks 1-31

Se Ne Nw 31, T6S-R3E
Cum Prod: >5,400 BO and >190 MMCFG to 6-05

Resistivity PE D & N Por

Productive Caney Sandstone

From Rick 
Andrews, 
2006

Mack Energy
Hickory Sticks 1-31

Se Ne Nw 31, T6S-R3E
Cum Prod: >5,400 BO and >190 MMCFG to 6-05

Resistivity PE D & N Por

Productive Caney Sandstone

From Rick 
Andrews, 
2006

Date: 9/13/00

Love CO

IP: 296 Mcfd

Caney (dip):

3,460-4,693 ft



GR & SP Resistivity PE D & N Por

Mack Energy
Hickory Sticks 1-31

Se Ne Nw 31, T6S-R3E
Cum Prod: >5,400 BO and >190 MMCFG to 6-05

From Rick 
Andrews, 
2006

Productive Caney Limestone



Star Resources
Terri Twin 8-3;   Ne Nw 8, T6S-R2E

Cum Prod: ~8 MBO & 56 MMCFG to 6-05

From Rick 
Andrews, 
2006

Productive Caney Sandstone

GR & SP                       Resistivity                    PE D & N Por
1         10       100     30       20        10

Date: 12/6/01

Love CO

IP: 180 Mcfd

Perf: 4,471-4,498 ft



Williford Energy Company

#2 Quinn
Sw Ne 26, 1S-5W Cum Prod: 173 MMCFG

Resistivity               PE     D & N Por
GR/SP                  1        10     100             30   20      10

Productive Caney Sandstone

From Rick 
Andrews, 
2006

Date: 2/10/98

Stephens CO

IP: 149 Mcfd

Perf: 2,668-2,670, 
2,680-2,689 ft



Production Decline Curves of Four Caney Wells

From Rick 
Andrews, 
2006
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Caney Shale Production (2002-2006 wells)

Cumulative 
Production 
1,219,054 Mcf
from 40 wells 
(excludes 7 
OWWO)

(Gas production data supplied by Petroleum 
Information/Dwights LLC dba IHS Energy Group, 
© 2006, IHS Energy Group)



http://www.ogs.ou.edu

For more 
information, 

please visit the 
Oklahoma 
Geological 

Survey Web Site





Folds in Woodford Shale, Bengal locality, 
Ouachita Mountains, Oklahoma

THANK YOU
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