
Brian J. Cardott 

Oklahoma Geological 

Survey 

Overview of Oklahoma Shale 

Resource Plays 

Oklahoma Shale Gas         November 20, 2013 

and Oil Workshop 



Outline of Presentation 

 
 Basic parameters needed for shale resource 

plays 

 Known hydrocarbon source rocks of 

Oklahoma 

 Oklahoma Shale Gas and Oil Wells 

 Evaluation (oldest to youngest) of Sylvan, 

Arkansas Novaculite, Woodford, Caney, 

Barnett, Atoka, and Pennsylvanian shales 



Conventional Wisdom            

[Non-Negotiable Parameters] 

Necessary for Shale Gas and Oil 

 
 Hydrocarbon Source Rock 

(Hydrocarbon Generation, Storage, 

and Preservation) 

 Brittle lithology to generate 

fractures (permeability) or 

“conventional” reservoir lithology 



Hydrocarbon Generation: 

Organic-Rich Black Shale 

 Organic Matter Type:  

 Type II (oil generative) Kerogen       

 [All gas shales have Type II Kerogen] 

 Organic Matter Quantity: minimum of 2% 
TOC (Total Organic Carbon content 
depends on thermal maturity since TOC 
decreases with increasing thermal 
maturity) 

 Thermal Maturity: oil, condensate, or dry 
gas windows 



Known Hydrocarbon Source Rocks of 

Oklahoma 

Modified from Johnson and Cardott, 1992 

Caney II 1-8 

Best 

Ordovician 

samples are 

from Kansas 



Anadarko 

Basin oil and 

hydrocarbon 

source-rock 

study by 

Burruss and 

Hatch, 1989 

Van Krevelen Type Diagram 



Burruss and Hatch, 1989 

Anadarko Basin Source-Rock TOC 



Wavrek, 1992 

Wavrek, D.A., 1992, 

Characterization of oil 

types in the Ardmore 

and Marietta Basins, 

southern Oklahoma 

aulacogen: OGS 

Circular 93, p. 185-

195. 



Source Facies: 

A Pennsylvanian (Atoka?) 

B Mississippian (Goddard, Caney, Sycamore) 

C Devonian-Mississippian (Woodford) 

D Upper Ordovician (Viola Group) 

E Middle Ordovician (Simpson Group) 

F & G Mixed Wavrek, 1992 



Anadarko Basin Source Rock and Oil 

Study (Wang and Philp, 1997) 



Anadarko Basin Source Rock Samples 

(Wang and Philp, 1997) 

Xx oil 

samples 



Oklahoma Oil/Condensate/Gas 

Production Caveat 
 

Gas production is reported by the 

Oklahoma Corporation Commission by 

WELL. 
 

Oil/condensate production is reported 

by the Oklahoma Tax Commission by 

LEASE [production by well is only on 

single-well leases] 
(Production data supplied by 

PI/Dwights LLC, © 2013,               

IHS Energy Group) 



The Bakken Shale (Late Devonian-Early Mississippian; 

North Dakota & Montana) is the analog for shale oil 

plays.  However, the reservoir of the Bakken is a 

permeable, non-shale middle member. 

 

Other formations considered shale oil plays (mostly 

carbonates) are the Eagle Ford Shale (Late Cretaceous; 

Texas) and Niobrara Shale (Late Cretaceous; Rocky 

Mountains). 

 

“The preferred rock type for a shale-oil play is a 

hybrid—that is, a formation with a good mix of non-

shale lithologies, particularly carbonates”   

      (Darbonne, 2011)  

Shale Oil Plays 



Eagle Ford Shale Porosity and Permeability 

 

“The greater connectivity of interparticle pores 

in limestones is important to higher 

hydrocarbon producibility in these rocks 

relative to mudstones, which is why the 

limestones are critical components of overall 

hydrocarbon fluid transmissivity system in the 

formation.  Furthermore, the abundant 

authigenic calcite in the limestones provided 

the overall brittle mechanical nature of the 

limestones compared to the more TOC-rich 

and ductile mudstones.” 
Fishman and others, 2013 



Oklahoma Geologic Provinces 

Geologic provinces from 

Northcutt and Campbell, 1995 



Oklahoma Shale Gas/Oil Completions  

(1939-2013) 

2,996 completions 



Sylvan Shale (Ordovician) [2008-2013] 

10 Sylvan and Woodford 

Sylvan 



Modified from Johnson and Cardott, 1992 



Pre-Woodford Geologic Map 

From Amsden, 1980 



Modified from OGS GM-9 

Pre-Woodford 

Geologic Map 

Sylvan Shale 



Sylvan Shale Isopach Map (in meters) 

From Johnson and others, 1989 

Sylvan Shale well 



Outcrop of Sylvan Shale in 

Arbuckle Mountains 

Weathered Clay-Rich Sylvan Shale 



Example of Poor Gas Shale      

(but Good Frac Barrier) 



Abundant dolomite; 

organic matter type? 

Organic-Walled 

Fossils of the 

Sylvan Shale 

Acritarchs 

Chitinozoa 

Conodonts 

Graptolites 

Scolecodonts 
 



Sylvan Shale (Ordovician) 

 

Wang (1993): Sylvan Shale is generally 

organic lean (<1% TOC); mainly Type III 

kerogen. 

 

Wang and Philp (1997): 

“The Sylvan Shale is thin and organically 

lean in the Anadarko Basin, and probably 

NOT a source rock in the basin.” 



There are 10 horizontal Woodford/Sylvan wells in Hughes, 

Pittsburg, and Payne counties; 

One Sylvan-Shale-only vertical well in Woods County: 

 Chesapeake Operating 1-2 RK Farms (2-28N-13W): 

completed 8/15/2010 from 5,411-5,460 ft; IP 28 MCFD, 20 BOPD. 

Cum: 17.7 MMcf; 10,326 BO 

(Oil & gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 

Operator indicated producing from 

Sylvan Dolomite (“Maquoketa”) 



Arkansas Novaculite/Bigfork Chert wells 

(2009-2010) 



Arkansas Novaculite 

(Scratch Hill Section, Atoka, OK) 





Arkansas Novaculite (AN)/Bigfork Chert 

(BC) wells 

 
 RKI E&P 2-9 Denton-Perrin (1/2009; 9-2S-

15E; 6,250 ft; IP 243 Mcf)  [AN] 

 

 Longfellow Energy LP 26-3 Wyrick (2/2010; 

26-1N-14E; 8,104 ft; IP 2,926 Mcf;  

     cum 1,109 MMcf)    [AN/BC] 

 

 Longfellow Energy LP 35-3 Ertman Unit 

(4/2010; 35-1N-14E; 8,890 ft; IP 2,762 Mcf; 

cum 282 MMcf)     [AN/BC] 

  



Arkansas Novaculite gas well:  

RKI E&P 2-9 Denton-Perrin (Pushmataha Co.;  

9-2S-15E): completed 5/2009 from 6,250-6,311 ft; IP 

243 MCFD; recompleted to Stanley Shale in 3/2010 

Recompleted to Stanley Shale 

(Gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



Woodford Shale 

(2004-2013) 



Woodford Shale Arkoma Basin Oil IP 



Woodford Shale Anadarko Basin Oil IP 



Southern Oklahoma Woodford VRo 

Updated October 2013 



Woodford Shale Ardmore Basin Oil IP 





Caney Shale (1982 to 2013) 

[age equivalent to the Barnett Shale 

and Fayetteville Shale] 

“Fayetteville” 



Oklahoma Shale-Gas Well History 
2,815 Woodford + 91 Caney Wells, 2004–2013 

11 

11 

9 

19 27 

3 
5 

2 0 

4 

Caney/Woodford included 

with Caney 

534 

2012 & 2013 Caney wells in 

Carter, Johnston, Love, and 

Marshall Cos 



Andrews, 2003 

Caney Shale Structure & Isopach 
McINTOSH COUNTY 

McINTOSH COUNTY 

Structure on Top Caney Shale 

Isopach of Caney Shale 

T5N 

T13N 

R5E 
R27E 

T5N 

T13N 

R5E R27E 
R27E 

R27E 

Schad, 2006 



Rock-Eval Pyrolysis Data from OPIC Cores 

Rock-Eval data compliments of 

Humble Geochemical Services 

Caney cores: 

1. Sohio 1 Whitehead 

2. Texaco 1 Elliott 
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Southern Oklahoma Vertical Caney Gas Well:  

Newfield Exploration 4D F.M. Wood (Stephens Co.; 

26-1S-5W): recompleted to Caney 9/2005 from 

2,766-2,830 ft; IP 743 MCFD 

Cum: 306.8 MMcf 

(Gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



Southern Oklahoma Vertical Caney Well:  

Star Resources LLC 3-8 Terri Twin (Love Co.; 8-6S-2E): 

recompleted to Caney 12/2001 from 4,471-4,498 ft;  

IP 180 MCFD 

Oil production from Caney not 

confirmed from operator. 

Cum: 224.2 MMcf; 4,538 BO 

(Oil & gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



Barnett Shale 
(1) GLB Exploration 1-29 Hatch well; 29-1S-23W; 

 Jackson Co.; 7,966 TVD; 4/17/2010 

(2) Texas Energy Operations 1 Lane well; 2-2S-24W; 

 Jackson Co.; 7,830 TVD; recompleted 4/20/2012 



Oil production from Barnett not 

confirmed by operator. 

Cum: 6.4 MMcf; 2,356 BO 

Horizontal Barnett Shale Oil Well  

GLB Exploration 1-29 Hatch (Jackson Co.; 29-1S-23W): 

completed 4/17/2010 to 7,966 TVD; IP 1.1 MMcfd; 216 BO 

(Oil & gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



Atokan Series 
Continental Resources 1-22H Shrewder well;  

 22-18N-23W; Ellis Co.; “Atoka Shale”; 10,926 TVD 



A geologist at Continental Resources 

indicated the well was completed in the 

Novi, a dolomite-rich member in the Atoka.  

IHS Energy News 



Atokan Isopach Map (in meters) 

From Johnson and others, 1989 

“Atoka shale” 

  well 



Continental Resources 1-22H Shrewder well;  

 22-18N-23W; Ellis Co.; “Atoka Shale”; 10,926 TVD; 

 IP 1.255 MMCFD 

Oil production from Atoka not 

confirmed by operator. 

Cum: 334 MMcf; 3,495 BO 

(Oil & gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



Pennsylvanian Shales (NE OK) 



Completion reported as Cherokee completion; NO PRODUCTION 



Oklahoma CBM 

article was 

published in the 

2010 Oklahoma 

Geology Notes  

(v. 70, p. 4-14) 

1. Horizontal CBM  5. CBM with noncoal  

2. Gas fields by county   6. “Pennsylvanian” CBM 

3. Recompletions (OWWO) 7. Commingled CBM 

4. Mulky coal problem  

Excello Shale 





Pennsylvanian shale gas well:  

CEP Mid-Continent 977 Marshall (Osage Co.; 12-23N-10E): 

perforated Nuyaka shale, Mulky coal (Excello Shale), and 

Oakley shale on 1/10/2008; IP 33 Mcfd  

Cum: 56.9 MMcf 

(Oil & gas production data supplied by 

Petroleum Information/Dwights LLC 

dba  IHS Energy Group, © 2013) 



THANK YOU 

Fractured Woodford Shale in outcrop along 

Highway 77D in the Arbuckle Mountains. 


