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Report on Deep Source Gas Workshop 

May 3 - 4, 1982 

Sponsored by U.S. Dept. of Energy, Morgantown Energy 

Technology Center, Morgantown, WVa. 

Purpose: To assess the possible existence of "deep'' metbane and 

to formulate a research programme to detect such 

gases, to determine wbere they may be concentrated, 

and to assess whether 'these concentrations may have 

economic potential, either currently or in the future. 

?remise: Methane may exist at, or may be generated from, depths 

below those at which commercial production bas been 

established. The petroleum industry considers "deep" 

to be in excess of 15,000 feet. Other definitions 

extend to the depths of the upper mantle. 

Three processes may lead to deep gas formation: 

a) Primordial carbon exists in some form in the 

earth's mantle from the original planetary 

accretion. This carbon is available for 

combination with free hydrogen either in the 

mantle, or at shallow depths, for methane 

formation; 
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b) In plate-margin subduction, large volumes of 

sediments are subducted to great depths, together 

with ocean floor basalts. Biogenic carbon in 

these sediments combines at elevated temperatures 

with hydrogen to generate methane or other 

hydrocarbons. 

c) Conventional, biogenic methane is produced and 

remains stable in the deepest sedimentary basins 

and may be retrieved from depths below 30,000 

feet or more. 

Workshop Format 

The attached agenda and list of participants outlines the 

format of the two-day workshop and is an indication of the 

interest from various disciplines: academic, government and 

industry. Ten oral presentations outlined evidence, both 

theoretical and observed, for possible deep-source methane. 

Subsequently, four discussion groups assessed the data and 

ideas presented and formulated a series of recommendations for 

future investigations. The formally-presented papers and the 

recommendations will be combined and distributed in a workshop 

report. A brief summary follows: 

No direct evidence for mantle-derived (abiogenic) 

methane has been conclusively demonstrated. Helium 

collected from deep ocean floor vents is significantly 

enriched in the 3He isotope in comparison with 

atomospheric helium or crustal helium derived from 
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uranium decay. This high 3tte/ 4He ratio is 

interpreted as indicating a primordial, or mantle 

source. These deep sea fissure gases also include 

methane. In many instances this methane is enriched 

in l3c, which might be attributed similarly to a 

mantle carbon. However, in most cases the deep sea 

gases have been collected in sediment covered areas 

where the upward migrating methane has been 

"contaminated" by biogenic carbon. In one instance, 

the gases have been collected in an apparently 

sediment-free setting, the high 13c values are 

retained, and this methane has been touted, therefore, 

as mantle-derived, or abiogenic. 

There appears to be no evidence for subducted carbon 

methane, and this hypothesis is still based solely on 

plate tectonics theory and consideration of geothermal 

gradients. Apparently gas is being extracted from 

"back-arc" regions but no a ttempt has been made to 

determine whether an origin from subducted sediments 

is indicated, or whether a distinctive "signature" 

would exist. 

The current thinking in the petroleum industry is that 

conventional, biogenic methane will still be 

encountered in the deep sedimentary basins to whatever 

depth is economical to drill and extract. This may 
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be erroneous as the stability of methane under the 

conditions expected at 40,000 feet or more, is 

apparently not entirely known. 

It was recommended that these studies be continued and that 

a coordinating body be established or selected (such as the Gas 

Research Institute). Among the suggestions for future studies 

are: 

1. Examination of drilling records on file for analysis 

of gases; 

2. Routine examination of gases from current wells; 

3. Studies of rocks in archived collections which are 

believed to be from the mantle (kimberlites and the 

included xenoliths). In particular compositions and 

isotopie ratios of fluids in inclusions contained in 

these samples; 

4. Investigation of methane stability, particularly in 

the presence of sulfur and iron. 
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My impressions were that the petroleum industry was 

interested, but sceptical that economic concentrations of 

abiogenic rnethane will be found. They will continue to keep 

abreast of the topic but financial support for research will 

probably not be provided. The U.S. Dept. of Energy may become 

more involved as the current policy is to undertake high risk 

research. Academics are interested, but probably because data 

will help provide an understanding of mantle chemistry and 

processes. 

The United Kingdom has a parallel program at approximately 

the same stage of development. but there is apparently no formal 

Canadian participation. 
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DEEP SOURCE GAS WORKSHOP AGENDA 

May 3-4, 1982 

Lakeview Inn, Morgantown, West Virginia 

Workshop Moderator -- Philip C. White 

Workshop Technical Coordinator -- William J. Gwilliam 

Workshop Logistical Coordinator -- Bernadette A. Prorock 

SUNDAY, MAY 2, 1982 

REGISTRAT ION 

4:00-10:00 p.m. 
Lobby 

MONDAY, MAY 3, 1982 

REG ISTRATI ON 

7:00-8:00 a.ra. 
Lobby 



8:00 a.m. 

8: 15 a.m. 

8:30 a.m. 

9:00 a.m. 

9:10 a.m. 

9:40 a.m. 

9:50 a.m. 

10:20 a.m. 

10:30 a.m. 

MONDAY, MAY 3, 1982 

SESSION I 

Session Chairman -- William J. Gwilliam 

Conference Room B 

Opening Remarks -- A. A. Pitrolo, Director, METC 

Introduction and Overview on Workshop -- Dr. Philip C. White, 
Energy Consultants, Inc. 

ABIOGENIC ORIGIN OF DEEP SOURCE GAS 

"Abiogenesis, A Historical Perspective and New Research 
Possibilities," Gordon MacDonald, Mitre Corporation 

Questions and Answers 

"Theoretical Proof for Worldwide Deep Source Non-Biogenic 
Petrolewn," C. E. Melton, University of Georgia 

Questions and Answers 

"Experimental Proof for Worldwide Deep Source Non-Biogenic 
Petroleum," A. A. Giardini, University of Georgia 

Questions and Answers 

BREAK 

GEOCHEMICAL AND THERMODYNAMIC STUDIES OF DEEP SOURCE GAS 

10:45 a.m. 

11:15 a.m. 

11:30 a.m. 

"Methane Generation and Survival in the Deep Subsurface," 
Colin Barker, University of Tulsa 

Questions and Answers 

LUNCH -- Nicklaus Rooms 



1:00 p.m. 

1:30 p.m. 
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MONDAY, MAY 3, 1982 

SESSION II 

Session Chairman -- Charles A. Komar 

Conf erence Room B 

Deep Gases: Experimental and Thermodynamic Constraints of 
Their Compositions and Interactions With Rocks," Dave Eggler, 
Pennsylvania State University 

Questions and Answers 

DETECTION AND DIFFERENTIATION OF DEEP SOURCE GASES 

1:40 p.m. 

2:10 p.m. 

2:20 p.m. 

2:50 p.m. 

3:00 p.m. 

3:15 p.m. 

3:45 p.m. 

"Abiogenic Methane in Mid-Ocean Ridge Hydrothermal Fluids." 
John A. Welhan, Scripps Institution of Oceanography. 

Questions and Answers 

"Helium Isotopes, and Rare Gases and Their Usefulness as 
Deep Source Gas Indicators," John E. Lupton, University of 
California at Santa Barbara. 

Questions and Answers 

Break 

DEEP SEDIMENTARY BASIN GAS 

"Prospects for Gas in Deep Sedimentary Basins," George 
Claypool, USGS, Denver, Colorado 

Questions and Answers 

DEEP SOURCE GAS ASSOCIATED WITH TECTONIC PROCESSES AT CONVERGENT MARGINS 

3:55 p.m. 

4:25 p.m. 

4:35 p.m. 

5:05 p.m. 

5: 15 p.m. 

"Subducted Organic Origin Gas Hypothesis for Deep-Source 
Methane, 11 W. J. Gwilliam, Morgantown Energy Technology 
Center 

Questions and Answers 

"Tectonic Guidelines to Deep Source Gas," Thomas L. Thompson, 
University of Oklahoma 

Questions and Answers 

Announcements and Instructions for Tuesday's work groups, 
Philip C. White, Workshop Moderator 



6:30 p.m. 

7:30 p.m. 
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MONDAY, MAY 3, 1982 
(Continued) 

Social Hour -- Nicklaus Rooms 

DINNER Nicklaus Rooms 

Master of Ceremonies -- Philip C. White 

"The Need for Basic Natural Gas Research," Bob Kalisch, 
American Gas Association 
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TUESDAY, MAY 4, 1982 

SESSION III 

Work Groups 

8:00-12:00 a.m. Workgroup Tapies to Include: 

Group 1 -- Abiogenic/Subducted Organic/Deep Sedimentary Basin Organic Theories. 
(Depth Considerations ~ 30,000 -- base of upper mantle.) 

Group 2 

Group 3 

Geochemical, Thermodynamic, Physical, and Geological Considerations. 

Use of Carbon Isotopes, Helium Isotopes, Rare Earth Gases, Etc. 
(Depth consideration surface and drillable subsurface.) 

Group 4 -- Trap Types, Depth Considerations, and Quantification Methodology. 

Group I Group II Group III Group IV 

Discussion Source Migration De te et ion Gas 
Emphasis Emplacement Eotrapment 

Room 601 602 603 604 

Chairman Ferol Fish Richard Mciver Ian Kaplan Tex Hartman 
Co-Chairman Charles Byrer Charles Komar Arlen Hunt Rodney Malone 

Gordon MacDonald Colin Barker John Lupton Thomas Thompson 
George Claypool Dave Eggler John Welhan 

Charles Melton A. Giardini 

12:00 Noon LUNCH -- Nicklaus Rooms 



1:30 p.m. 

2:15 p.m. 

3:00 p.m. 

3: 15 p.m. 

4:00 p.m. 

4:45 p.m . 
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TUESDAY, MAY 4, 1982 

SESSION IV 

Summaries of Work Groups 

Conference Room B 

Session Moderator -- Philip C. White 

Group I Summary -- Source Emplacement -- Ferol Fish 

Group II Summary -- Migration -- Richard Mciver 

Break 

Group III Summary -- Detection -- Ian Kaplan 

Group IV Swmnary -- Gas Entrapment -- Tex Hartman 

Closing Remarks -- Philip C. White, Workshop Moderator 

• All papers presented in the forum will be compiled in a workshop document 
along with a summary of the working group findings and reéommendations. 

7:bl : 704aa 
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DEEP SOURCE GAS WORKSHOP 
PARTICIPANTS 

Richard J. Anderson 
Professor of Physics 
University of Arkansas 
Department of Physics 
Fayetteville, AR 72701 
501/575-2506 

David J. Bardin 

as of April 29, 1982 

Arent, Fox, Kintner, Plotkin & Kahn 
1815 H Street, N.W. 
Washington, DC 20006 
202/857-6089 

Dr. Colin Barker 
Department of Earth Sciences 
The University of Tulsa 
Tulsa, OK 74104 

Jerry P. Brashear 
Vice President 
Lewin and Associates 
1090 Vermont Avenue, N.W. 
#700 
Washington, DC 20005 
202/842-2800 

R. C. Burruss 
Supervisor, Migration Group 
Gulf Research & Development Company 
P.O. Drawer 2038 
Pittsburgh, PA 15230 
412/665-6528 

Herbert B. Carroll 
DOE/Bartlesville Energy Techoology Center 
Virginia Avenue & Oudahy 
Bartlesville, OK 74003 
918/337-4297 
FTS 735-4400 

William J. Carter 
Director, Special Projects 
Science Applications, Inc. 
1726 Cole Boulevard, Suite 350 
Golden, CO 80401 
303/279-0701 
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Dr. George Claypool 
Research Geochemist 
U.S. Geological Survey 
MS 977, Box 25046, Federal Center 
Denver, CO 80225 
303/234-3561 

Cheryl R. DePoorter 
Staff Member 
Los Alamos National Laboratory 
P.O. Box 1663, MS C329 
Los Alamos, NM 87845 
505/667-2988 
FTS 843-2988 

Wallace G. Dow 
Robertson Research (US) Inc. 
16730 Hedgecroft 
Suite 306 
Houston, TX 77060 
713-445-4587 

Dr. Dave Eggler 
Associate Professor of Petrology 
Geosciences Department 
Geochemistry-Hineralogy Section 
The Pennsylvania State University 
University Park, PA 16802 
814/863-0014 

Dr. Ferol Fish 
Manager, Physical Sciences 
Gas Research Institute 
8600 West Bryn Mawr Avenue 
Chicago, IL 60631 
312/399-8206 

Dr. Jeffrey S. Gaffney 
Chemist 
Brookhaven National Laboratory 
Building 426 
Upton, NY 11973 
516/282-3296 

Dr. A. A. Giardini 
Professor of Geology 
University of Georgia 
Athens, GA 30602 
404/542-2652 
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Sue Goff 
Staff Member 
Los Alamos National Laboratory 
P.O. Box 1663, MS F665 
Los Alamos, NM 87845 
505/667-7200 

Dr. Philip M. Halleck 
Los Alamos National Laboratory 
ESS-3, MS C335 
Los Alamos, NM 87545 
505/667-7806 

Tex Hartman 
Exploration Manager 
GHK Company 
6441 N.W. Grand Boulevard 
Oklahoma City, OK 73116 
405/848-9800 

J. Read Rolland 
Director 
School of Mines and Energy Development 
The University of Alabama 
P.O. Box 6282 
Tuscaloosa, AL 35486 
205/348-4520 

John M. Hunt 
Senior Scientist 
Woods Hole Oceanographic Institution 
Woods Hole, MA 02543 
617/548-1400 Extension 2562 
617/548-9521 

Dr. A. T. Huntingdon 
Natural Environmental Research Council 
North Star Avenue 
Swindon, Willshire, 
England 

Victor T. Jones 
Director 
Gulf Research & Development Company 
P . O. Drawer 2038 
Pittsburgh, PA 15230 
412/665-6532 

Isaac R. Kaplan 
Prof essor of Geochemistry 
University of California 
Department of Earth & Space Sciences 
Los Angeles, CA 90024 
213/ 825-1805 
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Bob Kalisch 
Director, Gas Supply and Statistics 
American Gas Association 
1515 Wilson Boulevard 
Arlington, VA 22209 
703/841-8487 

Lawrence B. Luhrs 
Gas Division, FE-33 
U.S. Department of Energy 
Washington, DC 20545 
301-353-2723 

Vello A. Kuuskraa 
Executive Vice President 
Lewin and Associates, Inc. 
1090 Vermont Avenue, N.W. 
ff 700 
Washington, DC 20005 
202/842-2800 

Dr. John E. Lupton 
Associate Research Oceanographer 
Marine Science Institute 
University of California at Santa Barbara 
Santa Barbara, CA 93106 
805/961-2251 

Dr. Gordon MacDonald 
Mitre Corporation 
1820 Dolley Madison Boulevard 
McLean, VA 22102 

Gregg Marland 
Institute for Energy Analysis 
P .O. Box 117 
Oak Ridge, TN 37830 
615/576-3197 
FTS 626-3197 

Dick Mc!ver 
President 
Mciver Consultants International 
7619 Portal Drive 
Houston, TX 77071 
713/774-2263 

Dr. C. E. Melton 
Professor of Chemistry 
Department of Chemistry 
University of Georgia 
Athens, GA 30602 
404/542-2626 
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W. L. Orr 
Research Associate 
Mobil Research & Development 
P.O. Box 900 
Dallas, TX 75221 
214/333-6422 

John B. O'Sullivan 
Director, Advanced Technology Development 
Institute of Gas Technology 
3424 South State Street 
Chicago, IL 60616 
312/567-3873 

Dr. Eugene T. Premuzic 
Senior Chemist Associate 
Brook.haven National Laboratory 
Building 318 
Upton, NY 11973 
516/282-2893 

Dr. Robert H. Reitsema 
Research Associate 
Marathon Oil Company 
P.O. Box 269 
Littleton, CO 80160 
303/794-2601 

Dudley D. Rice 
Geologist 
U.S. Geological Survey 
Box 25046 MS 951 
Federal Center 
Denver, CO 80225 

Dr. P. Blyth Robertson 
Energy, Mines & Resources - Ca~ada 
1 Observatory Crescent 
Ottawa, Ontario, Canada KlA OY3 
613/995-5545 

Gregory J. Salamo 
Associate Professor of Physics 
University of Arkansas 
Department of Physics 
Fayetteville, AR 72701 
501/575-2506 

Stuart Shakman 
P.O. Box 785 
2818 Washington Blvd. 
Venice, CA 90291 
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Tom Shankland 
Staff Member 
Los Alamos National Laboratory 
Geophysics Group 
P.O. Box 1663, MS 980 
Los Alamos, NM 87545 
505/667-4907 
505/667-8464 
ITS 843-4907 

Steven Soter 
Senior Research Associate 
Cornell University 
Ithaca, NY 14853 
607/256-3727 

William R. Staats 
Director, Basic Research 
Gas Research Institute 
8600 West Bryn Mawr Avenue 
Chicago, IL 60631 
312/399-8204 

Dr. Norman W. Standish 
Director, Exploration & Production Laboratory 
The Standard Oil Company 
4440 Warrensville Center Road 
Cleveland, OH 44128 
216/581-5627 

J. W. Stinnett 
Manager, Geochemistry 
Mobil Research & Development 
P.O. Box 900 
Dallas, TX 75221 
214/333-6117 

Robert W. Taylor 
Chemist 
Lawrence Livermore National Laboratory 
P.O. Box 808 
Livermore, CA 94550 
415/423-0324 

Dr . Thomas L. Thompson 
University of Oklahoma 
580 Euclid Avenue 
Boulder, CO 80302 
303/443-7005 
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John W. Valley 
Assistant Professor 
Rice University 
Department of Geology 
Houston, TX 77251 
713/527-4054 

Ted J. Weismann 
Manager, Geochemistry & Minerals Department 
Gulf Research & Development Company 
P.O. Drawer 2038 
Pittsburgh, PA 15230 
412/665-6525 

Dr. John A. Welhan 
Research Geologist 
Scripps Institution of Oceanography 
Geological Research Division 
MS A-020 
La Jalla, CA 92093 
714/452-3260 

James R. White 
Gas Division 
U.S. Department of Energy 
FE-33, D-107 
Washington, DC 20545 
301/353-2723 

Dr. Philip C. White 
Energy Consultants, Inc. 
1812 Kalorama Square 
Washington, DC 20008 
202/223-0272 

John C. Winters 
Research Supervisor 
Amoco Production Company 
P.O. Box 591 
Tulsa, OK 74102 
918/660-3253 

Ron E. Zielinski 
Fossi! Energy Programs Manager 
MRC - Mound 
Hound Road 
Hiamisburg, OH 45342 
513/865-3607 
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MORGANTOWN ENERGY TECHNOLOGY CENTER 
P.O. BOX 880 

COLLINS FERRY ROAD 
MORGANTOWN, WV 26505 

Director's Office 

Augustine A. Pitrolo, Director 
Richard E. Harrington, Deputy Director 

Extraction Projects Management Division 

c. D. Locke, Acting Director and Chief 
A. E. Hunt, Petroleum Engineer 
c. A. Komar, Petroleum Engineer 
K. H. Frohne, Petroleum Engineer 
W. J. Gwilliam, Geologist 
c. W. Byrer, Geologist 
R. D. Malone, Geologist 
A. I. Horton, Petroleum Engineer 
R. J. Watts, Petroleum Engineer 
A. B. Yost, Petroleum Engineer 

Technology Development & Engineering Division 

J. E. Notestein, Director 
J. C. Mercer, Petroleum Engineer 
K. H. Castleton, Acting Chief, Exploratory Research 
R. R. Romanosky, Chemist 

METC Conferences Coordination Staff 

Claire H. Sink, Section Leader, Information Services 
Bernadette A. Prorock, Conference Coordinator 
Bob Davis, Photographer 
Bill Samples, Photographer 
Nancy Sleeth, Proceedings 
Cannela Weber, Registration/Projectionist 
Maria Fizer, Registration/Clerical Support 
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