
Selected References: Coalbed-Methane 
Resources of the Central and Southern 
Appalachian Basin

By Erika E. Lentz, Leslie F. Ruppert, and Yomayra A. Román Colón

Chapter H.5 of
Coal and Petroleum Resources in the Appalachian Basin:
Distribution, Geologic Framework, and Geochemical Character
Edited by Leslie F. Ruppert and Robert T. Ryder

Professional Paper 1708

U.S. Department of the Interior
U.S. Geological Survey



Suggested citation:
Lentz, E.E., Ruppert, L.F., and Román Colón, Y.A., 2014, Selected references; Coalbed-methane resources of the central 
and southern Appalachian basin, chap. H.5 of Ruppert, L.F., and Ryder, R.T., eds., Coal and petroleum resources in the 
Appalachian basin; Distribution, geologic framework, and geochemical character: U.S. Geological Survey Professional 
Paper 1708, 10 p., http://dx.doi.org/10.3133/pp1708H.5.

http://dx.doi.org/10.3133/pp1708H.5


Selected References: Coalbed-Methane Resources of the 
Central and Southern Appalachian Basin

By Erika E. Lentz,1 Leslie F. Ruppert,1 and Yomayra A. Román Colón1

(Carboniferous) Systems in the United States: U.S. Geologi-
cal Survey Professional Paper 1110–D, p. D1–D35.

Arri, L.E., Yee, Dan, Morgan, W.D., and Jeansonne, M.W., 
1992, Modeling coalbed methane production with binary 
gas sorption, Paper 24363 in Proceedings, Society of 
Petroleum Engineers Rocky Mountain Regional Meeting, 
Casper, Wyo., May 18–21, 2002: Richardson, Tex., Society 
of Petroleum Engineers, p. 459–472.

Attanasi, E.D., 1998, Relative importance of physical and eco-
nomic factors in Appalachian coalbed gas assessment: Inter-
national Journal of Coal Geology, v. 38, no. 1–2, p. 47–59.

Ayers, W.B., Jr., 1993, Geologic characterization of coalbed 
methane occurrence and producibility, in Ayers, W.B., Jr., 
Kaiser, W.R., and Levine, J.R., Coal as source rock and gas 
reservoir, Short Course 1 of 1993 International Coalbed 
Methane Symposium, Birmingham, Ala., May 17–21, 1993: 
Tuscaloosa, Ala., University of Alabama, p. 121–187.

Ayers, W.B., Jr., 2002, Coalbed gas systems, resources and 
production and a review of contrasting cases from the San 
Juan and Powder River Basins: American Association of 
Petroleum Geologists Bulletin, v. 86, no. 11, p. 1853–1890.

Ayers, W.B., Jr., Kaiser, W.R., and Levine, J.R., 1993, Coal as 
source rock and gas reservoir, Short Course 1 of 1993 Interna-
tional Coalbed Methane Symposium, Birmingham, Ala., May 
17–21, 1993: Tuscaloosa, Ala., University of Alabama, 257 p.

Ayers, W.B., Jr., Patchen D.G., Schwietering, J.F., and Mar-
kowski, Antonette, 1991, Geologic evaluation of critical 
production parameters for coalbed methane resources: 
Quarterly Review of Methane from Coal Seams Technology, 
v. 8, no. 4, p. 26–32.

Barker, C.E., Johnson, R.C., Crysdale, B.L., and Clark, A.C., 
1991, A field and laboratory procedure for desorbing coal 
gases: U.S. Geological Survey Open-File Report 91–563, 
14 p. (Also available online at http://pubs.er.usgs.gov/
usgspubs/ofr/ofr91563.)

Barker, C.E., and Mirzoyan, Eleonora, 1996, A field and 
laboratory procedure to desorb coal bed gases from 
drill core and cuttings: U.S. Geological Survey Open-

Adams, M.A., 1984, Geologic overview, coal resources, and 
potential methane recovery from coalbeds of the central 
Appalachian basin; Maryland, West Virginia, Virginia, 
Kentucky, and Tennessee, in Rightmire, C.T., Eddy, G.E., 
and Kirr, J.N., eds., Coalbed methane resources of the 
United States: American Association of Petroleum Geolo-
gists Studies in Geology 17, p. 45–71.

Adams, M.A., Eddy, G.E., Hewitt, J.L., Kirr, J.N., and 
Rightmire, C.T., 1984, Geologic overview, coal resources, 
and potential methane recovery from coalbeds of the north-
ern Appalachian coal basin; Pennsylvania, Ohio, Maryland, 
West Virginia, and Kentucky, in Rightmire, C.T., Eddy, G.E., 
and Kirr, J.N., eds., Coalbed methane resources of the 
United States: American Association of Petroleum Geolo-
gists Studies in Geology 17, p. 15 –43.

Airey, E.M., 1968, Gas emission from broken coal; An 
experimental and theoretical investigation: International 
Journal of Rock Mechanics and Mining Sciences, v. 5, no. 6, 
p. 475–494.

Alexeev, A.D., Ulyanova, E.V., Starikov, G.P., and Kovriga, 
N.N., 2004, Latent methane in fossil coals: Fuel, v. 83, no. 10, 
p. 1407–1411.

Anderson, R.B., Bayer, J., and Hofer, L.J.E., 1966, Equilib-
rium sorption studies of methane on Pittsburgh seam and 
Pocahontas No. 3 seam coal, in Gould, R.F., ed., Coal sci-
ence: American Chemical Society Advances in Chemistry 
Series No. 55, p. 386–399.

Archer, P.L., and Kirr, J.N., 1984, Pennsylvanian geology, 
coal, and coalbed methane resources of the Illinois basin; 
Illinois, Indiana, and Kentucky, in Rightmire, C.T., 
Eddy, G.E., and Kirr, J.N., eds., Coalbed methane resources 
of the United States: American Association of Petroleum 
Geologists Studies in Geology 17, p. 105–134.

Arkle, Thomas, Jr., Beissell, D.R., Larese, R.E., Nuhfer, E.B., 
Patchen, D.G., Smosna, R.A., Gillespsie, W.H., Lund, R., 
Norton, W., and Pfefferkorn, H.W., 1979, West Virginia 
and Maryland, in The Mississippian and Pennsylvanian 

1U.S. Geological Survey, Reston, Va.

http://pubs.er.usgs.gov/usgspubs/ofr/ofr91563
http://pubs.er.usgs.gov/usgspubs/ofr/ofr91563


2  Coal and Petroleum Resources in the Appalachian Basin

File Report 96–658, 16 p. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/ofr/ofr96658.)

Bartholomew, C.H., Butala, S.J., Medina, J.C., Lee, M.L., 
Taylor, T.Q., and Andrus, D.B., 1999, Mineral-catalyzed 
formation of natural gas during coal maturation, in 
Mastalerz, Maria, Glikson, Miryam, and Golding, S.D., 
eds., Coalbed methane; Scientific, environmental and eco-
nomic evaluation: Dordrecht, Netherlands, Kluwer Aca-
demic Publishers, p. 279–296.

Bodden, W.R., III, and Ehrlich, Robert, 1998, Permeability of 
coals and characteristics of desorption tests; Implications 
for coalbed methane production: International Journal of 
Coal Geology, v. 35, no. 1–4, p. 333–347.

Boyer, C.M., II, and Qingzhao, Bai, 1998, Methodology of 
coalbed methane resource assessment: International Journal 
of Coal Geology, v. 35, no. 1–4, p. 349–368.

Bromhal, G., Siriwardane, H., and Gondle, R., 2007, Simula-
tion of CO2 sequestration and enhanced coalbed methane 
production in multiple Appalachian basin coal seams, in 
Proceedings, American Institute of Chemical Engineers 
Annual Meeting, Salt Lake City, Utah, November 4–9, 
2007: New York, N.Y., American Institute of Chemical 
Engineers, 5 p.

Bruner, K.R., Oldham, A.V., Repine, T.E., Markowski, A.K., 
and J.A. Harper, 1998, Geological aspects of coalbed meth-
ane in the northern Appalachian coal basin, southwestern 
Pennsylvania and north-central West Virginia: Pennsylvania 
Bureau of Topographic and Geologic Survey, Open-File 
Report 98–13, 72 p. [Reprint of Gas Research Institute Top-
ical Report GRI–95/0221 (August 1995).] (Also available 
at http://www.dcnr.state.pa.us/topogeo/publications/pgspub/
openfile/index.htm.)

Busch, Andreas, Gensterblum, Yves, and Krooss, B.M., 2003, 
Methane and CO2 sorption and desorption measurements on 
dry Argonne premium coals; Pure components and mix-
tures: International Journal of Coal Geology, v. 55, no. 2–4, 
p. 205–224.

Busch, Andreas, Krooss, B.M., Gensterblum, Yves, 
van Bergen, F., and Pagnier, H.J.M., 2003, High-pressure 
adsorption of methane, carbon dioxide and their mixtures 
on coals with a special focus on the preferential sorption 
behaviour: Journal of Geochemical Exploration, v. 78–79, 
p. 671–674.

Bustin, R.M., 2001, Hydrogen sulphide sorption on coal 
with comparisons to methane, carbon dioxide, nitrogen 
and hydrogen; Implications for acid gas sequestration and 
co-production of methane, Paper 112 in Proceedings, 2001 
International Coalbed Methane Symposium, Tuscaloosa, 
Ala., May 14–18, 2001: Tuscaloosa, Ala., University of 
Alabama, p. 343–350.

Bustin, R.M., and Clarkson, C.R., 1998, Geological controls 
on coalbed methane reservoir capacity and gas content: 
International Journal of Coal Geology, v. 38, no. 1–2, 
p. 3–26.

Camp, B.S., Kidd, J.T., Lottman-Craigg, L.K., Osborne, T.E., 
Saulsberry, J.L., Smith, J.L., Steidl, P.F., and Stubbs, P.B., 
1992, Geologic manual for the evaluation and development 
of coalbed methane: Gas Research Institute Topical Report 
GRI–91/0110, 130 p.

Cao, Yunxing, He, Dingdeng, and Glick, D.C., 2001, Coal and 
gas outbursts in footwalls of reverse faults: International 
Journal of Coal Geology, v. 48, no. 1–2, p. 47–63.

Cardott, B.J., 2001, Introduction to coal as gas source rock and 
reservoir, in Cardott, B.J., comp., Oklahoma coalbed-meth-
ane workshop 2001: Oklahoma Geological Survey Open-
File Report 2–2001, p. 1–27.

Cecil, C.B., Stanton, R.W., Neuzil, S.G., Dulong, F.T., 
Ruppert, L.F., and Pierce, B.S., 1985, Paleoclimate con-
trols on late Paleozoic sedimentation and peat formation 
in the central Appalachian basin (U.S.A.): International 
Journal of Coal Geology, v. 5, no. 1–2, p. 195–230, 
doi:10.1016/0166-5162(85)90014-X.

Cervik, Joseph, 1969, Behavior of coal-gas reservoirs: U.S. 
Bureau of Mines Technical Progress Report 10, 10 p.

Chaback, J.J., Morgan, W.D., and Yee, D., 1996, Sorption 
of nitrogen, methane, carbon dioxide and their mixtures 
on bituminous coals at in-situ conditions: Fluid Phase 
Equilibria, v. 117, no. 1–2, p. 289–296.

Chase, R.W., 1980, Degasification of coal seams via vertical 
boreholes; A field and computer simulation study: Univer-
sity Park, Pa., Pennsylvania State University, unpublished 
Ph.D. thesis, 168 p.

Choate, Raoul, McCord, J.P., and Rightmire, C.T., 1986, 
Assessment of natural gas from coalbeds by geologic char-
acterization and production evaluation, in Rice, D.D., ed., 
Oil and gas assessment; Methods and applications: Ameri-
can Association of Petroleum Geologists Studies in Geology 
21, p. 223–245.

Clarkson, C.R., and Bustin, R.M., 1996, Binary gas adsorp-
tion/desorption and coal composition upon carbon dioxide 
selectivity over methane: International Journal of Coal 
Geology, v. 42, p. 241–271.

Clarkson, C.R., and Bustin, R.M., 1999, The effect of pore 
structure and gas pressure upon the transport properties of 
coal; A laboratory and modeling study; 1. Isotherms and 
pore volume distributions: Fuel, v. 78, no. 11, p. 1333–1344.

Clayton, J.L., 1998, Geochemistry of coalbed gas; Review: 
International Journal of Coal Geology, v. 35, no. 1–4, 
p. 159–173.

http://pubs.er.usgs.gov/usgspubs/ofr/ofr96658
http://www.dcnr.state.pa.us/topogeo/publications/pgspub/openfile/index.htm
http://www.dcnr.state.pa.us/topogeo/publications/pgspub/openfile/index.htm
http://dx.doi.org/10.1016/0166-5162%2885%2990014-X


Chapter H.5 Selected References: Coalbed-Methane Resources of the Central and Southern Appalachian Basin  3

Close, J.C., 1993, Natural fractures in coal, in Law, B.E., 
and Rice, D.D., eds., Hydrocarbons from coal: American 
Association of Petroleum Geologists Studies in Geology 38, 
p. 119–132.

Crosdale, P.J., Beamish, B.B., and Valix, Marjorie, 1998, 
Coalbed methane sorption related to coal composition: 
International Journal of Coal Geology, v. 35, no. 1–4, p. 
147–158.

Crovelli, R.A., 2003, Probabilistic assessment methodology 
for continuous-type petroleum accumulations: International 
Journal of Coal Geology, v. 56, no. 1–2, p. 45–48.

Cui, Xiaojun, Bustin, R.M., and Dipple, Gregory, 2004, 
Differential transport of CO2 and CH4 in coalbed aquifers; 
Implications for coalbed gas distribution and composition: 
American Association of Petroleum Geologists Bulletin, 
v. 88, no. 8, p. 1149–1161.

Dabbous, M.K., Reznik, A.A., Taber, J.J., and Fulton, P.F., 
1992, The permeability of coal to gas and water, in Coalbed 
methane: Society of Petroleum Engineers Reprint Series 35, 
p. 46–55.

Deisman, Nathan, Mas Ivars, Diego, Darcel, Caroline, 
and Chalaturnyk, R.J., 2010, Empirical and numerical 
approaches for geomechanical characterization of coal seam 
reservoirs: International Journal of Coal Geology, v. 82, 
no. 3–4, p. 204–212, doi:10.1016/j.coal.2009.11.003.

Deul, Maurice, and Kimm, A.G., 1975, Coal beds; Source of 
natural gas: Oil and Gas Journal, v. 73, no. 24, p. 47–49.

Diamond, W.P., 1982, Site-specific and regional geologic con-
siderations for coalbed gas drainage: U.S. Bureau of Mines 
Information Circular 8898, 24 p.

Diamond, W.P., LaScola, J.C., and Hyman, D.M., 1986, 
Results of direct-method determination of the gas con-
tent of U.S. coalbeds: U.S. Bureau of Mines Information 
Circular 9067, 95 p.

Diamond, W.P., and Levine, J.R., 1981, Direct method deter-
mination of the gas content of coal; Procedures and results: 
U.S. Bureau of Mines Report of Investigations 8515, 36 p.

Diamond, W.P., Murrie, G.W., and McCulloch, C.M., 1976, 
Methane gas content of the Mary Lee Group coalbeds, Jef-
ferson, Tuscaloosa, and Walker Counties, Ala.: U.S. Bureau 
of Mines Report of Investigations 8117, 9 p.

Diamond, W.P., and Schatzel, S.J., 1998, Measuring the gas 
content of coal; A review: International Journal of Coal 
Geology, v. 35, no. 1–4, p. 311–331.

Diamond, W.P., Schatzel, S.J., Garcia, F., and Ulery, J.P., 
2001, The modified direct method; A solution for obtain-
ing accurate coal desorption measurements, Paper 128 in 
Proceedings, 2001 International Coalbed Methane Sympo-

sium, Tuscaloosa, Ala., May 14–18, 2001: Tuscaloosa, Ala., 
University of Alabama, p. 331–342.

Doscher, T.M., Kuuskraa, V.A., and Hammerschaib, E.C., 
1981, The controlling production mechanism of methane 
gas from coalbeds: Energy Sources, v. 5, no. 1, p. 71–84.

Eddy, G.E., Rightmire, C.T., and Byrer, C.W., 1982, Relation-
ship of methane content of coal rank and depth; Theoretical 
vs. observed, in Komar, C.A., chairperson, Proceedings, 
Unconventional Gas Recovery Symposium, Pittsburgh, Pa., 
May 16–18, 1982: Richardson, Tex., Society of Petroleum 
Engineers, p. 117–122.

Elder, C.H., and Deul, M., 1974, Degasification of the Mary 
Lee coalbed near Oak Grove, Jefferson County, Ala., by 
vertical borehole in advance of mining: U.S. Bureau of 
Mines Report of Investigations 7968, 21 p.

Elder, C.H., and Deul, M., 1975, Hydraulic stimulation 
increases degasification rate of coal beds: U.S. Bureau of 
Mines Report of Investigations 8047, 17 p.

Enever, J., Casey, D., and Bocking, M., 1999, The role 
of in-situ stress in coalbed methane exploration, in 
Mastalerz, Maria, Glikson, Miryam, and Golding, S.D., 
eds., Coalbed methane; Scientific, environmental and 
economic evaluation: Dordrecht, Netherlands, Kluwer 
Academic Publishers, p. 297–303.

Ertekin, T., Sung, W., and Bilgesu, H.I., 1991, Structural 
properties of coal that control coalbed methane production, 
in Peters, D.C., ed., Geology in coal resource utilization: 
Fairfax, Va., TechBooks, p. 105–124.

Faraj, Basim, Hatch, Anna, Krivak, Derek and Smolarchuk, 
Paul, 2004, Mechanism of hydrogen generation in coal-
bed methane desorption canisters; Causes and remedies: 
GasTips, v. 10, no. 2, p. 15–19.

Flores, R.M., 1993, Coal-bed and related depositional environ-
ments in methane gas-producing sequences, in Law, B.E., 
and Rice, D.D., eds., Hydrocarbons from coal: American 
Association of Petroleum Geologists Studies in Geology 38, 
p. 13–37.

Flores, R.M., 1998, Coalbed methane; From hazard to 
resource: International Journal of Coal Geology, v. 35, 
no. 1–4, p. 3–26.

Flores, R.M., 2000, Creation of digital databases and deriv-
ative products for coal and coalbed methane resource 
assessment; A short course: U.S. Geological Survey 
Open-File Report 00–223, 93 p. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/ofr/ofr00223.)

Gaddy, D.E., 1999, Coalbed methane production shows wide 
range of variability: Oil and Gas Journal, v. 97, no. 17, 
p. 41–42.

http://dx.doi.org/10.1016/j.coal.2009.11.003
http://pubs.er.usgs.gov/usgspubs/ofr/ofr00223


4  Coal and Petroleum Resources in the Appalachian Basin

Gamson, P.D., Beamish, B.B., and Johnson, D.P., 1993, Coal 
microstructure and micropermeability and their effects on 
natural gas recovery: Fuel, v. 72, no. 1, p. 87–99.

Gamson, Phil, Beamish, Basil, and Johnson, David, 1996, 
Coal microstructure and secondary mineralization; Their 
effect on methane recovery, in Gayer, R., and Harris, I., 
eds., Coalbed methane and coal geology: [London] Geolog-
ical Society Special Publication 109, p. 165–179.

Gas Research Institute, 1998, Coalbed methane guides, v. 1–2: 
Gas Research Institute [Gas Technology Institute], Report 
GRI–98/0365.3, 2 CD-ROM set, unpaginated.

Gastaldo, R.A., Demko, T.M., and Liu, Yuejin, leaders, 1990, 
Carboniferous coastal environments and paleocommunities 
of the Mary Lee coal zone, Marion and Walker Counties, 
Alabama, in Guidebook for field trip 6 of the 39th Annual 
Meeting, Southeastern Section, Geological Society of 
America, Tuscaloosa, Ala., April 7–8, 1990: Tuscaloosa, Ala., 
Geological Survey of Alabama, 139 p.

Glikson, Miryam, Boreham, C.J., and Thiede, D.S., 1999, 
Coal composition and mode of maturation; A determining 
factor in quantifying hydrocarbon species generated, in 
Mastalerz, Maria, Glikson, Miryam, and Golding, S.D., 
eds., Coalbed methane; Scientific, environmental and 
economic evaluation: Dordrecht, Netherlands, Kluwer 
Academic Publishers, p. 155–185.

Grimm, R.P., Eriksson, K.A., Ripepi, Nino, Eble, Cortland, 
and Greb, S.F., 2012, Seal evaluation and confinement 
screening criteria for beneficial carbon dioxide storage with 
enhanced coal bed methane recovery in the Pocahontas basin, 
Virginia: International Journal of Coal Geology, v. 90–91, 
p. 110–125, doi:10.1016/j.coal.2011.11.002.

Hacquebard, P.A., 2002, Potential coalbed methane resources 
in Atlantic Canada: International Journal of Coal Geology, 
v. 52, p. 3–28.

Harpalani, Satya, and Chen, Guoliang, 1992, Effect of gas 
production on porosity and permeability of coal, in Beam-
ish, B.B., and Gamson, P.D., eds., Proceedings, Symposium 
on Coalbed Methane: Townsville, Australia, James Cook 
University, v. 4, p. 67.

Harpalani, Satya, and Chen, Guoliang, 1993, Gas slippage and 
matrix shrinkage effects on coal permeability, in Proceed-
ings, 1993 International Coalbed Methane Symposium, 
Birmingham, Ala., May 17–21, 1993: Tuscaloosa, Ala., 
Geological Survey of Alabama, p. 285–294.

Harpalani, Satya, and Chen, Guoliang, 1997, Influence of gas 
production induced volumetric strain on permeability of 
coal: Geotechnical and Geological Engineering, v. 15, no. 4, 
p. 303–325.

Harpalani, Satya, and Schraufnagel, R.A., 1990, Shrinkage of 
coal matrix with release of gas and its impact on permeabil-
ity of coal: Fuel, v. 69, no. 5, p. 551–556.

Harris, L.D., and Milici, R.C., 1977, Characteristics of thin-
skinned style of deformation in the southern Appalachians 
and potential hydrocarbon traps: U.S. Geological Survey 
Professional Paper 1018, 40 p. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/pp/pp1018.)

Hewitt, J.L., 1984, Geologic overview, coal, and coalbed 
methane resources of the Warrior basin; Alabama and Mis-
sissippi, in Rightmire, C.T., Eddy, G.E., and Kirr, J.N., eds., 
Coalbed methane resources of the United States: American 
Association of Petroleum Geologists Studies in Geology 17, 
p. 73–104.

Hower, J.C., and Gayer, R.A., 2002, Mechanisms of coal 
metamorphism; Case studies from Paleozoic coalfields: 
International Journal of Coal Geology, v. 50, no. 1–4, 
p. 215–245.

Irani, M.C., Jansky, J.H., Jeran, P.W., and Hassett, G.L., 1977, 
Methane emission from U.S. coal mines in 1975; A survey 
(A supplement to Information Circulars 8558 and 8659): 
U.S. Bureau of Mines Information Circular 8733, 55 p.

Irani, M.C., Thimons, E.D., Bobick, T.G., Deul, M., and 
Zabetakis, M.G., 1972, Methane emission from U.S. 
coal mines; A survey: U.S. Bureau of Mines Information 
Circular 8558, 58 p.

Jansen, G.J., 1987, Petrography studies can aid in coal mine 
planning and in estimating methane yields in coal beds: 
Mining Engineering, v. 39, no. 9, p. 849–852.

Jordan, Goeff, 1990, Desorption, diffusion and coal testing for 
coalbed methane, in Stuhec, Slavko, comp., Introduction 
to coal sampling techniques for the petroleum industry: 
Alberta Research Council Information Series 111, p. 3–18.

Joubert, J.I., Grein, C.T., and Bienstock, Daniel, 1974, Effect 
of moisture on the methane capacity of American coals: 
Fuel, v. 53, no. 3, p. 186–191.

Kaiser, W.R., 1993, Hydrogeology of coalbed reservoirs, in 
Ayers, W.B., Jr., Kaiser, W.R., and Levine, J.R., eds., Coal 
as source rock and gas reservoir, Short Course 1 of 1993 
International Coalbed Methane Symposium, Birmingham, 
Ala., May 17–21, 1993: Tuscaloosa, Ala., University of 
Alabama, p. 188–257.

Kaiser, W.R., Hamilton, D.S., Scott, A.R., Tyler, Roger, and 
Finley, R.J., 1994, Geological and hydrological controls on 
the producibility of coalbed methane: Journal of the Geo-
logical Society of London, v. 151, pt. 3, p. 417–420.

Karacan, C.Ö., 2009, Reservoir rock properties of coal 
measure strata of the Lower Monongahela Group, 
Greene County (southwestern Pennsylvania), from 

http://dx.doi.org/10.1016/j.coal.2011.11.002
http://pubs.er.usgs.gov/usgspubs/pp/pp1018


Chapter H.5 Selected References: Coalbed-Methane Resources of the Central and Southern Appalachian Basin  5

methane control and production perspectives: Interna-
tional Journal of Coal Geology, v. 78, no. 1, p. 47–64, 
doi:10.1016/j.coal.2008.10.005.

Karacan, C.Ö., and Goodman, G.V.R., 2012, Analyses of 
geological and hydrodynamic controls on methane emis-
sions experienced in a Lower Kittanning coal mine: 
International Journal of Coal Geology, v. 98, p. 110–127, 
doi:10.1016/j.coal.2012.04.002.

Karacan, C.Ö., and Mitchell, G.D., 2003, Behavior and effect 
of different coal microlithotypes during gas transport for 
carbon dioxide sequestration into coal seams: International 
Journal of Coal Geology, v. 53, no. 4, p. 201–217.

Karacan, C.Ö., and Okandan, E., 2000, Assessment of ener-
getic heterogeneity of coals for gas adsorption and its effect 
on mixture predictions for coalbed methane studies: Fuel, 
v. 79, no. 15, p. 1963–1974.

Karacan, C.Ö., and Okandan, E., 2001, Adsorption and gas trans-
port in coal microstructure; Investigation and evaluation by 
quantitative X-ray CT imaging: Fuel, v. 80, no. 4, p. 509–520.

Khavari-Khorasani, G., and Michelsen, J.K., 1999, Coal bed 
gas content and gas undersaturation, in Mastalerz, Maria, 
Glikson, Miryam, and Golding, S.D., eds., Coalbed meth-
ane; Scientific, environmental and economic evaluation: 
Dordrecht, Netherlands, Kluwer Academic Publishers, 
p. 207–231.

Kim, A.G., 1973, The composition of coalbed gas: U.S. 
Bureau of Mines Report of Investigations 7762, 9 p.

Kim, A.G., 1974, Low-temperature evolution of hydrocar-
bon gases from coal: U.S. Bureau of Mines Report of 
Investigations 7965, 23 p.

Kim, A.G., 1974, Methane in the Pittsburgh coalbed, Wash-
ington County, Pa.: U.S. Bureau of Mines Report of 
Investigations 7969, 16 p.

Kim, A.G., 1975, Methane in the Pittsburgh coalbed, 
Greene County, Pa.: U.S. Bureau of Mines Report of 
Investigations 8026, 10 p.

Kim, A.G., 1977, Estimating methane content of bituminous 
coalbeds from adsorption data: U.S. Bureau of Mines 
Report of Investigations 8245, 22 p.

Kim, A.G., 1978, Experimental studies on the origin and 
accumulation of coalbed gas: U.S. Bureau of Mines Report 
of Investigations 8317, 17 p.

Kim, A.G., and Kissell, F.N., 1988, Methane formation and 
migration in coalbeds, in Deul, M., and Kim, A.G., Methane 
control research; Summary of results, 1964–80: U.S. Bureau 
of Mines Bulletin 687, p. 18–25.

Kisch, H.J., and van den Kerkhof, A.M., 1991, CH4-rich inclu-
sions from quartz veins in the Valley-and-Ridge Province 
and the anthracite fields of the Pennsylvania Appalachians: 
American Mineralogist, v. 76, no. 1–2, p. 230–240.

Kissel, F.N., McCulloch, C.M., and Elder, C.H., 1973, The 
direct method of determining methane content of coalbeds 
for ventilation design: U.S. Bureau of Mines Report of 
Investigations 7767, 17 p.

Knox, L.M., and Hadro, J., 2001, Canister desorption tech-
niques; Variation and reliability, Paper 123 in Proceedings, 
2001 International Coalbed Methane Symposium, Tuscalo-
osa, Ala., May 14–18, 2001: Tuscaloosa, Ala., University of 
Alabama, p. 319–329.

Krickovic, Stephen, and Findlay, Charles, 1971, Methane 
emission rate studies in a central Pennsylvania mine: U.S. 
Bureau of Mines Report of Investigations 7591, 9 p. (Also 
available at http://www.cdc.gov/niosh/mining/works/
coversheet695.html.)

Krooss, B.M., van Bergen, F., Gensterblum, Yves, 
Siemons, N., Pagnier, H.J.M., and David, P., 2002, 
High-pressure methane and carbon dioxide adsorption on 
dry and moisture-equilibrated Pennsylvanian coals: Interna-
tional Journal of Coal Geology, v. 51, no. 2, p. 69–92.

Laubach, S.E., Tremain, C.M., and Ayers, W.B., Jr., 1991, 
Coal fracture studies; Guides for coalbed methane explora-
tion and development: Journal of Coal Quality, v. 10, no. 3, 
p. 81–88.

Laughrey, C.D., and Baldassare, F.J., 1998, Geochemistry and 
origin of some natural gases in the Plateau province, central 
Appalachian basin, Pennsylvania and Ohio: American 
Association of Petroleum Geologists Bulletin, v. 82, no. 2, 
p. 317–335.

Law, B.E., 1988, Coal-bed methane, in Magoon, L.B., ed., 
Petroleum systems of the United States: U.S. Geological 
Survey Bulletin 1870, p. 52–53. (Also available online in 
http://pubs.er.usgs.gov/usgspubs/b/b1870.)

Law, B.E., and Rice, D.D., eds., 1993, Hydrocarbons from 
coal: American Association of Petroleum Geologists Studies 
in Geology 38, 400 p.

Lawrence, A.W., 1993, Coalbed methane produced-water 
treatment and disposal options: Quarterly Review of Meth-
ane from Coal Seams Technology, v. 11, no. 2, p. 6–17.

Laxminarayana, Chikatamaria, and Crosdale, P.J., 1999, Role 
of coal type and rank on methane sorption characteristics of 
Bowen basin, Australia coals: International Journal of Coal 
Geology, v. 40, no. 4, p. 309–325.

Levine, J.R., 1990, Generation, storage and migration of 
natural gas in coal bed reservoirs, in Langenberg, Wil-
lem, Kalkreuth, Wolfgang, Levine, Jeffrey, Strobl, Rudy, 

http://dx.doi.org/10.1016/j.coal.2008.10.005
http://dx.doi.org/10.1016/j.coal.2012.04.002
http://www.cdc.gov/niosh/mining/works/coversheet695.html
http://www.cdc.gov/niosh/mining/works/coversheet695.html
http://pubs.er.usgs.gov/usgspubs/b/b1870


6  Coal and Petroleum Resources in the Appalachian Basin

Demchuk, Thomas, Hoffman, Georgia, and Jerzykiewicz, 
Thomas, Coal geology and its application to coal-bed meth-
ane reservoirs: Alberta Research Council Information Series 
109, p. 84–130.

Levine, J.R., 1993, Coalification; The evolution of coal as 
source rock and reservoir rock for oil and gas, in Law, B.E., 
and Rice, D.D., eds., Hydrocarbons from coal: American 
Association of Petroleum Geologists Studies in Geology 38, 
p. 39–77.

Levine, J.R., 1996, Model study of the influence of matrix 
shrinkage on absolute permeability of coal bed reser-
voirs, in Gayer, R., and Harris, I., eds., Coalbed methane 
and coal geology: [London] Geological Society Special 
Publication 109, p. 197–212.

Littke, R., and Leythaeuser, D., 1993, Migration of oil and gas 
in coals, in Law, B.E., and Rice, D.D., eds., Hydrocarbons 
from coal: American Association of Petroleum Geologists 
Studies in Geology 38, p. 219–236.

Locke, J.E., Winschel, R.A., Bajura, R.A., Wilson, T.H., 
Siriwardane, H.J., Gondle, Raj, Rauch, Henry, Hega, Brad, 
and Mohaghegh, S.D., 2011, CO2 sequestration in unmine-
able coal with enhanced coal bed methane recovery; The 
Marshall County project, in Proceedings, 28th Annual 
International Pittsburgh Coal Conference, Pittsburgh, Pa., 
September 12–15, 2011: Pittsburgh, Pa., University of 
Pittsburgh, International Pittsburgh Coal Conference, v. 3, 
p. 1704–1727, CD-ROM.

Logan, T.L., 1993, Drilling techniques for coalbed methane, 
chap. 12 of Law, B.E., and Rice, D.D., eds., Hydrocarbons 
from coal: American Association of Petroleum Geologists 
Studies in Geology 38, p. 269–285. (Also available at 
http://archives.datapages.com/data/specpubs/mineral1/data/
a180/a180/0001/0250/0269.htm.)

Lopez, D.L., Cobb, M., Golding, S.D., and Glikson, Miryam, 
1999, Modeling the hydrothermal generation of coals and 
coal-seam gas, in Mastalerz, Maria, Glikson, Miryam, and 
Golding, S.D., eds., Coalbed methane; Scientific, environ-
mental and economic evaluation: Dordrecht, Netherlands, 
Kluwer Academic Publishers, p. 423–434.

Lyons, P.C., 1996, Coalbed methane potential in the Appa-
lachian states of Pennsylvania, West Virginia, Maryland, 
Ohio, Virginia, Kentucky, and Tennessee; An overview: 
U.S. Geological Survey Open-File Report 96–735, 66 p. 
(Also available online at http://pubs.usgs.gov/of/1996/
of96-735/potential.htm.)

Lyons, P.C., 1998, The central and northern Appalachian basin; 
A frontier region for coalbed methane development: Interna-
tional Journal of Coal Geology, v. 38, no. 1–2, p. 61–87.

Lyons, P.C., Bustin, R.M., and Markowski, A.K., 2004, Coal-
bed methane potential (CBM-P) in the main bituminous 

field (SW. PA) and the anthracite fields (E. PA), and CPM-P 
in MD, VA, MA, RI (U.S.A.), in Bragg, L.J., Lentz, E.E., 
Warwick, P.D., Finkelman, R.B., and Trippi, M.H., eds., 
Proceedings of the Twentieth Annual Meeting of the Society 
for Organic Petrology: U.S. Geological Survey Open-File 
Report OF 2004–1283, unpaginated.

Lyons, P.C., and Ryder, R.T., 1995, Selected bibliography of 
Appalachian coalbed methane: U.S. Geological Survey 
Open-File Report 95–572, 23 p. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/ofr/ofr95572.)

Markowski, A.K., 1998, Coalbed methane resource potential 
and current prospects in Pennsylvania: International Journal 
of Coal Geology, v. 38, no. 1–2, p. 137–159.

Markowski, A.K., 2000, Pennsylvania coal-bed methane 
wells: Pennsylvania Bureau of Topographic and Geologic 
Survey, 4th ser., Open-File Report 00–01, 1 diskette, 580 p.

Markowski, A.K., 2001, Reconnaissance of the coal-bed meth-
ane resources in Pennsylvania: Pennsylvania Geological 
Survey, Mineral Resource Report 95, 134 p. (Also available 
at http://www.dcnr.state.pa.us/topogeo/publications/pgspub/
mineral/index.htm#m95.)

Mavor, M.J., Pratt, T.J., and Britton, R.N, 1994, Improved 
methodology for determining total gas content, v. 1, Canis-
ter gas desorption summary: Gas Research Institute Topical 
Report GRI–93/0410, 224 p.

McCulloch, C.M., and Deul, Maurice, 1973, Geologic factors 
causing roof instability and methane emission problems: 
the Lower Kittanning coalbed, Cambria County, Pa.: U.S. 
Bureau of Mines Report of Investigations 7769, 25 p. 
(Also available at http://www.cdc.gov/niosh/mining/works/
coversheet298.html.)

McCulloch, C.M., Levine, J.R., Kissell, F.N., and Deul, M., 
1975, Measuring the methane content of bituminous coal-
beds: U.S. Bureau of Mines Report of Investigations 8043, 
22 p.

McElhiney, J.E., Koenig, R.A., and Schraufnagel, R.A., 1989, 
Evaluation of coalbed-methane reserves involves different 
techniques: Oil and Gas Journal, v. 87, no. 44, p. 63–72.

McFall, K.S., Wicks, D.E., and Kuuskraa, V.A., 1986, A 
geological assessment of natural gas from coal seams in 
the Warrior basin, Alabama; Topical report (September 
1985–September 1986): Washington, D.C., Lewin and 
Associates, Inc., 80 p.

McLennan, J.D., Schafer, P.S., and Pratt, T.J., 1995, A guide 
to determining coalbed gas content: Chicago, Gas Research 
Institute GRI–94/0396, 164 p.

Medina, J.C., Butala, S.J., Bartholomew, C.H., and Lee, M.L., 
2000, Iron-catalyzed CO2 hydrogenation as a mechanism 
for coalbed gas formation: Fuel, v. 79, no. 1, p. 89–93.

http://archives.datapages.com/data/specpubs/mineral1/data/a180/a180/0001/0250/0269.htm
http://archives.datapages.com/data/specpubs/mineral1/data/a180/a180/0001/0250/0269.htm
http://pubs.usgs.gov/of/1996/of96-735/potential.htm
http://pubs.usgs.gov/of/1996/of96-735/potential.htm
http://pubs.er.usgs.gov/usgspubs/ofr/ofr95572
http://www.dcnr.state.pa.us/topogeo/publications/pgspub/mineral/index.htm#m95
http://www.dcnr.state.pa.us/topogeo/publications/pgspub/mineral/index.htm#m95
http://www.cdc.gov/niosh/mining/works/coversheet298.html
http://www.cdc.gov/niosh/mining/works/coversheet298.html


Chapter H.5 Selected References: Coalbed-Methane Resources of the Central and Southern Appalachian Basin  7

Medina, J.C., Butala, S.J., Bartholomew, C.H., and Lee, M.L., 
2000, Low temperature iron- and nickel-catalyzed reac-
tions leading to coalbed gas formation: Geochimica et 
Cosmochimica Acta, v. 64, no. 4, p. 643–649.

Michelsen, J.K., and Khavari-Khorasani, G., 1999, The 
physics and efficiency of petroleum expulsion from coal, 
in Mastalerz, Maria, Glikson, Miryam, and Golding, S.D., 
eds., Coalbed methane; Scientific, environmental and eco-
nomic evaluation: Dordrecht, Netherlands, Kluwer Aca-
demic Publishers, p. 517–543.

Milici, R.C., 2002, Coalbed methane production in the 
Appalachian basin: U.S. Geological Survey Open-File 
Report 02–105, unpaginated. (Available only online at 
http://pubs.usgs.gov/of/2002/of02-105/.)

Milici, R.C., 2004, Assessment of Appalachian basin oil 
and gas resources; Carboniferous coal-bed gas total 
petroleum system: U.S. Geological Survey Open-File 
Report 2004–1272, 98 p. (Available only online at 
http://pubs.usgs.gov/of/2004/1272/.)

Milici, R.C., 2004, The Pennsylvania anthracite district; A 
frontier area for the development of coalbed methane?, in 
Warwick, P.D., ed., Selected presentations on coal-bed gas 
in the Eastern United States: U.S. Geological Survey Open-
File Report 2004–1273, p. 37–59. (Available only online at 
http://pubs.usgs.gov/of/2004/1273/.)

Milici, R.C., Freeman, P.A., Carlton, R.W., Bragg, L.J., 
Butler, D.T., and Tewalt, S.J., 2001, Chapter E—Geology 
and geochemistry of the Middle Pennsylvanian Lower 
Kittanning coal bed, Allegheny Group, northern Appala-
chian basin coal region, in Northern and Central Appala-
chian Basin Coal Regions Assessment Team, 2000 resource 
assessment of selected coal beds and zones in the northern 
and central Appalachian basin coal regions: U.S. Geological 
Survey Professional Paper 1625–C, CD-ROM, version 1.0. 
(Also available online at http://pubs.usgs.gov/prof/p1625c/
CHAPTER_E/CHAPTER_E.pdf.)

Milici, R.C., and Hatch, J.R., 2004, Assessment of undiscov-
ered Carboniferous coal-bed gas resources of the Appa-
lachian basin and Black Warrior basin provinces, 2002: 
U.S. Geological Survey Fact Sheet 2004–3092, 2 p. (Also 
available online at http://pubs.usgs.gov/fs/2004/3092/.)

Milici, R.C., Hatch, J.R., and Pawlewicz, M.J., 2010, Coal-
bed methane resources of the Appalachian basin, eastern 
USA: International Journal of Coal Geology, v. 82, no. 3–4, 
p. 160–174, doi:10.1016/j.coal.2009.12.002.

Mitchell, T.E., and Pappajohn, S.P., 1991, Coalbed meth-
ane production potential in complex geologic settings, 
in Peters, D.C., ed., Geology in coal resource utilization: 
Fairfax, Va., TechBooks, p. 137–151.

Murray, D.K., 1996, Coalbed methane in the USA; Analogues 
for worldwide development, in Gayer, R., and Harris, I., 
eds., Coalbed methane and coal geology: [London] Geolog-
ical Society Special Publication 109, p. 1–12.

Murrie, G.W., Diamond, W.P., and Lambert, S.W., 1976, 
Geology of the Mary Lee group of coalbeds, Black War-
rior coal basin, Alabama: U.S. Bureau of Mines Report of 
Investigations 8189, 49 p.

Nelson, C.R., 1997, Advances in coalbed reservoir gas-in-place 
analysis: GasTIPS, v. 4, no. 1, p. 14–19.

Nelson, C.R., 2000, New methods for coalbed reservoir 
gas-in-place analysis; Results from case studies in the San 
Juan, Powder River, Black Warrior, and central Appalachian 
basins: [Des Plains, Ill., Gas Technology Institute], Gas 
Research Institute, 12 p.

Nolde, J.E., 1995, Coalbed methane in Virginia: Virginia Min-
erals, v. 41, no. 1, p. 1–7.

Nolde, J.E., and Spears, David, 1998, A preliminary assess-
ment of in place coalbed methane resources in the Virginia 
portion of the central Appalachian basin: International Jour-
nal of Coal Geology, v. 38, no. 1–2, p. 115–136.

Northern and Central Appalachian Basin Coal Regions Assess-
ment Team, 2001, 2000 resource assessment of selected 
coal beds and zones in the northern and central Appalachian 
basin coal regions: U.S. Geological Survey Professional 
Paper 1625–C, CD-ROM. (Also available online at 
http://pubs.usgs.gov/prof/p1625c/.)

Nuccio, V.F., 2000, Coal-bed methane; Potential and concerns: 
U.S. Geological Survey Fact Sheet FS–123–00, 2 p. (Also 
available online at http://pubs.usgs.gov/fs/fs123-00/.)

Nuccio, V.F., 2002, Coalbed methane; What is it? Where is it? 
And why all the fuss?, in Schwochow, S.D., and Nuccio, 
V.F., eds., Coalbed methane of North America, II: Rocky 
Mountain Association of Geologists, p. 1–6.

Oliver, Jack, 1986, Fluids expelled tectonically from orogenic 
belts; Their role in hydrocarbon migration and other geo-
logic phenomena: Geology, v. 14, no. 2, p. 99–102.

O’Neil, P.E., Harris, S.C., Drottar, K.R., Mount, D.R., Fillo, J.P., 
and Mettee, M.F., 1989, Biomonitoring of a produced water 
discharge from the Cedar Cove degasification field, Ala-
bama: Alabama Geological Survey Bulletin 135, 195 p.

O’Neil, P.E., Harris, S.C., Mettee, M.F., Shepard, T.E., and 
McGregor, S.W., 1993, Surface discharge of wastewaters 
from the production of methane from coal seams in Ala-
bama, the Cedar Cove model: Alabama Geological Survey 
Bulletin 155, 259 p.

Ortiz, I., Weller, T.F., Anthony, R.V., Frank, J., Linz, D., and 
Nakles, D., 1993, Disposal of produced waters; Under-

http://pubs.usgs.gov/of/2002/of02-105/
http://pubs.usgs.gov/of/2004/1272/
http://pubs.usgs.gov/of/2004/1273/
http://pubs.usgs.gov/prof/p1625c/CHAPTER_E/CHAPTER_E.pdf
http://pubs.usgs.gov/prof/p1625c/CHAPTER_E/CHAPTER_E.pdf
http://pubs.usgs.gov/fs/2004/3092/
http://dx.doi.org/10.1016/j.coal.2009.12.002
http://pubs.usgs.gov/prof/p1625c/
http://pubs.usgs.gov/fs/fs123-00/


8  Coal and Petroleum Resources in the Appalachian Basin

ground injection option in the Black Warrior basin, in Pro-
ceedings, 1993 International Coalbed Methane Symposium, 
Birmingham, Ala., 1993: Tuscaloosa, Ala., University of 
Alabama, p. 339–364.

Osborne, T.E., 1991, The depositional environment and prove-
nance of the Straven Conglomerate Member of the Potts-
ville Formation, in Thomas, W.A., and Osborne, W.E., eds., 
Mississippian-Pennsylvanian tectonic history of the Cahaba 
synclinorium: Alabama Geological Society Annual Field 
Trip Guidebook, v. 28, p. 73–93.

Osborne, T.E., Moore, D.K., Kidd, J.T., and Pescatore, F., 
1991, Coalbed methane potential of the northern Coosa 
basin in Alabama, in Proceedings, 1991 International Coal-
bed Methane Symposium, Tuscaloosa, Ala., May 13–17, 
1991: Tuscaloosa, Ala., University of Alabama, p. 479–488.

Oyler, D.C., and Stubbs, R.B., 1985, Measuring formation 
pressures and the degree of gas drainage in a large coal-
bed gas drainage field: U.S. Bureau of Mines Report of 
Investigations 8986, 15 p.

Pashin, J.C., 1991, Regional analysis of the Black Creek-Cobb 
coalbed-methane target interval, Black Warrior basin, Ala-
bama: Geological Survey of Alabama Bulletin 145, 127 p. 
(Also available online at http://www.gsa.state.al.us/.)

Pashin, J.C., 1994, Coal-body geometry and synsedimentary 
detachment folding in Oak Grove coalbed methane field, 
Black Warrior basin, Alabama: American Association of 
Petroleum Geologists Bulletin, v. 78, no. 6, p. 960–980.

Pashin, J.C., 1997, Productivity of coalbed methane wells 
in Alabama, in Proceedings, 1997 International Coalbed 
Methane Symposium, Tuscaloosa, Ala., May 12–17, 1997: 
Tuscaloosa, Ala., University of Alabama, p. 65–74.

Pashin, J.C., 1998, Stratigraphy and structure of coalbed meth-
ane reservoirs in the United States; An overview: Interna-
tional Journal of Coal Geology, v. 35, no. 1–4, p. 207–235.

Pashin, J.C., and Groshong, R.H., Jr., 1998, Structural control 
of coalbed methane production in Alabama: International 
Journal of Coal Geology, v. 38, no. 1–2, p. 89–113.

Pashin, J.C., and Hinkle, Frank, 1997, Coalbed methane in 
Alabama: Geological Survey of Alabama Circular 192, 
71 p.

Pashin, J.C., and Sarnecki, J.C., 1990, Coal-bearing strata 
near Oak Grove and Brookwood coalbed-methane fields, 
Black Warrior basin, Alabama, Guidebook for field trip 5 
of the 39th Annual Meeting, Southeastern Section, Geolog-
ical Society of America, Tuscaloosa, Ala., April 4, 1990: 
Geological Survey of Alabama Guidebook 3–5, 42 p. (Also 
available online at http://www.gsa.state.al.us/.)

Pashin, J.C., Ward, W.E., II, Winston, R.B., Chandler, R.V., 
Bolin, D.E., Hamilton, R.P., and Mink, R.M., 1990, 

Geologic evaluation of critical production parameters for 
coalbed methane resources, part II, Black Warrior basin: 
Chicago, Ill., Gas Research Institute Report GRI–90/0014.2, 
177 p.

Pashin, J.C., Groshong, R.H., Jr., and Carroll, R.E., 2001, Car-
bon sequestration potential of coalbed methane reservoirs in 
the Black Warrior basin; A preliminary look, Paper 143 in 
Proceedings, 2001 International Coalbed Methane Sympo-
sium, Tuscaloosa, Ala., May 14–18, 2001: Tuscaloosa, Ala., 
University of Alabama, p. 51–62.

Pashin, J.C., Carroll, R.E., Groshong, R.H., Jr., Raymond, 
D.E., McIntyre, Marcella, and Payton, J.W., 2004, Geo-
logic screening criteria for sequestration of CO2 in coal; 
Quantifying potential of the Black Warrior coalbed methane 
fairway, Alabama: Morgantown, W. Va., U.S. Department 
of Energy, National Technology Laboratory, Final Report 
October 6, 2000–October 5, 2003, in partial fulfillment of 
contract DE–FC26–00NT40927.

Patchen, D.G., Schwietering, J.F., Avary, K.L., and Repine, 
T.E., 1991, Coalbed gas production, Big Run and Pine 
Grove fields, Wetzel County, West Virginia: West Virginia 
Geological and Economic Survey Publication C–44, 33 p.

Picciano, L., 1994, Gas Research Institute’s coalbed methane 
research; Selected bibliography; (preliminary issue) Top-
ical report, October 1994: Gas Research Institute Topical 
Report GRI–94/0473, 58 p.

Pinsker, L.M., 2002, Coalbed methane; The future of U.S. 
natural gas?: Geotimes, v. 47, no. 11, p. 34–35. (Also 
available online at http://www.agiweb.org/geotimes/nov02/
resources.html.)

Puglio, D.G., and Innacchione, A.T., 1979, Geology, mining, 
and methane content of the Freeport and Kittanning coal-
beds in Indiana and surrounding counties, Pa.: U.S. Bureau 
of Mines Report of Investigations 8406, 32 p.

Ramaswamy, Gopal, 2001, Advances key for coalbed methane: 
American Oil & Gas Reporter, v. 44, no. 10, p. 71, 73.

Reese, R., and Reilly, J., 1997, Case study; Observations of 
coal bed methane extraction pilot program via well bores 
in Greene County, Pennsylvania, in Proceedings, Eastern 
Regional Meeting, Society of Petroleum Engineers, Lex-
ington, Ky., Oct. 22–24, 1997: Richardson, Tex., Society of 
Petroleum Engineers, p. 139–151.

Rice, C.A., and Nuccio, V.F., 2000, Water produced with coal-
bed methane: U.S. Geological Survey Fact Sheet FS–0156–00, 
2 p. (Also available online at http://pubs.usgs.gov/fs/
fs-0156-00/.)

Rice, D.D., 1993, Composition and origins of coalbed gas, in 
Law, B.E., and Rice, D.D., eds., Hydrocarbons from coal: 

http://www.gsa.state.al.us/
http://www.gsa.state.al.us/
http://www.agiweb.org/geotimes/nov02/resources.html
http://www.agiweb.org/geotimes/nov02/resources.html
http://pubs.usgs.gov/fs/fs-0156-00/
http://pubs.usgs.gov/fs/fs-0156-00/


Chapter H.5 Selected References: Coalbed-Methane Resources of the Central and Southern Appalachian Basin  9

American Association of Petroleum Geologists Studies in 
Geology 38, p. 159–184.

Rice, D.D., Law, B.E., and Clayton, J.L., 1993, Coalbed gas; 
An undeveloped resource, in Howell, D.G., Wiese, Katryn, 
Fanelli, Michael, Zink, L.L., and Cole, Frances, eds., The 
future of energy gases: U.S. Geological Survey Profes-
sional Paper 1570, p. 389–404. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/pp/pp1570.)

Rightmire, C.T., 1984, Coalbed methane resource, in 
Rightmire, C.T., Eddy, G.E., and Kirr, J.N., eds., Coalbed 
methane resources of the United States: American Asso-
ciation of Petroleum Geologists Studies in Geology 17, 
p. 1–13.

Rightmire, C.T., and Choate, Raoul, 1986, Coal-bed methane 
and tight gas sands interrelationships, in Spencer, C.W., and 
Mast, R.F., eds., Geology of tight gas reservoirs: American 
Association of Petroleum Geologists Studies in Geology 24, 
p. 87–110.

Ruppel, T.C., Grein, C.T., and Bienstock, D., 1972, Adsorption 
of methane/ethane mixtures on dry coal at elevated pres-
sure: Fuel, v. 51, no. 4, p. 297–303.

Ruppert, L.F., Kirschbaum, M.A., Warwick, P.D., Flores, 
R.M., Affolter, R.H., and Hatch, J.R., 2002, The U.S. 
Geological Survey’s national coal resource assessment; 
The results: International Journal of Coal Geology, v. 50, 
no. 1–4, p. 247–274.

Ruppert, L.F., Tewalt, S.J., Wallack, R.N., Bragg, L.J., 
Brezinski, D.K., Carlton, R.W., Butler, D.T., and 
Calef, F.J., III, 2001, Chapter D—A digital resource 
model of the Middle Pennsylvanian Upper Freeport coal 
bed, Allegheny Group, northern Appalachian basin coal 
region, in Northern and Central Appalachian Basin Coal 
Regions Assessment Team, 2000 resource assessment of 
selected coal beds and zones in the northern and central 
Appalachian basin coal regions: U.S. Geological Survey 
Professional Paper 1625–C, CD-ROM. (Also available 
online at http://pubs.usgs.gov/prof/p1625c/CHAPTER_D/
CHAPTER_D.pdf.)

Satriana, M., ed., 1980, Unconventional natural gas, potential 
and technology: Energy Technology Review 56, 357 p.

Saxby, J.D., and Shibaoka, Michio, 1986, Coal and coal mac-
erals as source rocks for oil and gas: Applied Geochemistry, 
v. 1, no. 1, p. 25–36.

Schoell, Martin, 1980, The hydrogen and carbon isotopic 
composition of methane from natural gases of various 
origins: Geochemica et Cosmochimica Acta, v. 44, no. 5, 
p. 649–662.

Schoell, Martin, 1983, Genetic characterization of natural 
gases: American Association of Petroleum Geologists 
Bulletin, v. 67, no. 12, p. 2225–2238.

Schraufnagel, R.A., 1993, Coalbed methane production, in 
Law, B.E., and Rice, D.D., eds., Hydrocarbons from coal: 
American Association of Petroleum Geologists Studies in 
Geology 38, p. 341–359.

Scott, A.R., 1993, Composition and origin of coalbed gases 
from selected basins in the United States, in International 
Coalbed Methane Symposium, Birmingham, Ala., May 
17–21, 1993: Tuscaloosa, Ala., University of Alabama, 
p. 207–222.

Scott, A.R., 1999, Improving coal gas recovery with micro-
bially enhanced coalbed methane, in Mastalerz, Maria, 
Glikson, Miryam, and Golding, S.D., eds., Coalbed meth-
ane; Scientific, environmental and economic evaluation: 
Dordrecht, Netherlands, Kluwer Academic Publishers, 
p. 89–110.

Scott, A.R., 2002, Hydrogeologic factors affecting gas content 
distribution in coal beds: International Journal of Coal 
Geology, v. 50, no. 1–4, p. 363–387.

Silverman, M.R., 2001, Emerging coalbed methane plays of 
North America, in Silverman, M.R., ed., Emerging coal-
bed methane plays of North America: Petroleum Frontiers, 
v. 18, no. 3, p. 1–10.

Smith, J.W., and Pallasser, R.J., 1996, Microbial origin of 
Australian coalbed methane: American Association of 
Petroleum Geologists Bulletin, v. 80, no. 6, p. 891–897.

St. George, J.D., and Barakat, M.A., 2001, The change in 
effective stress associated with shrinkage from gas desorp-
tion in coal: International Journal of Coal Geology, v. 45, 
no. 2–3, p. 105–113.

Stanley, C.B., and Schultz, A.P., 1983, Coal-bed methane 
resource evaluation Montgomery County, Virginia: Virginia 
Division of Mineral Resources Publication 46, 59 p.

Tang, Y.C., Jenden, P.D., Nigrini, A., and Teerman, S.C., 1996, 
Modeling early methane generation in coal: Energy and 
Fuels, v. 10, p. 659–671.

Tewalt, S.J., Ruppert, L.F., Bragg, L.J., Carlton, R.W., 
Brezinski, D.K., Wallack, R.N., and Butler, D.T., 2001, 
Chapter C—A digital resource model of the Upper Pennsyl-
vanian Pittsburgh coal bed, Monongahela Group, northern 
Appalachian basin coal region, in Northern and Central 
Appalachian Basin Coal Regions Assessment Team, 2000 
resource assessment of selected coal beds and zones in the 
northern and central Appalachian basin coal regions: U.S. 
Geological Survey Professional Paper 1625–C, CD-ROM, 
version 1.0. (Also available online in http://pubs.usgs.gov/
prof/p1625c/CHAPTER_C/CHAPTER_C.pdf.)

http://pubs.er.usgs.gov/usgspubs/pp/pp1570
http://pubs.usgs.gov/prof/p1625c/CHAPTER_D/CHAPTER_D.pdf
http://pubs.usgs.gov/prof/p1625c/CHAPTER_D/CHAPTER_D.pdf
http://pubs.usgs.gov/prof/p1625c/CHAPTER_C/CHAPTER_C.pdf
http://pubs.usgs.gov/prof/p1625c/CHAPTER_C/CHAPTER_C.pdf


10  Coal and Petroleum Resources in the Appalachian Basin

Thomas, W.A., and Womack, S.H., 1983, Coal stratigraphy of 
the deeper part of the Black Warrior basin in Alabama: Gulf 
Coast Association of Geological Societies Transactions, 
v. 33, p. 439–446.

Tovar, M., and Mohaghegh, S.D., 2006, The use of water 
injection for CO2 sequestration in coalbeds, in Proceedings, 
23rd Annual International Pittsburgh Coal Conference, 
Pittsburgh, Pa., September 25–28, 2006: Pittsburgh, Pa., 
International Pittsburgh Coal Conference, 11 p., CD-ROM.

Ulery, J.P., 1988, Geologic factors influencing the gas content 
of coalbeds in southwestern Pennsylvania: U.S. Bureau of 
Mines Report of Investigations 9195, 26 p.

Ulery, J.P., and Molinda, G.M., 1984, Influence of overlying 
strata on methane emissions in a northern West Virginia coal 
mine: U.S. Bureau of Mines Report of Investigations 8879, 
14 p.

U.S. Environmental Protection Agency, 2006, Coalbed 
methane outreach program: Washington, D.C., U.S. Envi-
ronmental Protection Agency. (Available only online at 
http://www.epa.gov/coalbed/.) (Accessed April 24, 2007.)

U.S. Geological Survey, Appalachian Basin Province Assess-
ment Team, 2003, Assessment of undiscovered oil and gas 
resources of the Appalachian basin province, 2002: U.S. 
Geological Survey Fact Sheet FS–009–03, 2 p. (Also avail-
able online at http://pubs.usgs.gov/fs/fs-009-03/.)

Waechter, N.B., Hampton, G.L., III, Schwochow, S.D., 
and Seidle, J.P., 2004, Accurate gas content analysis 
improves coalbed gas resource estimation: World 
Oil, v. 225, no. 8, p. 47–51. (Also available online at 
http://www.worldoil.com/magazine/MAGAZINE_
DETAIL.asp?ART_ID=2369&MONTH_
YEAR=Aug-2004.)

Whiticar, M.J., 1996, Stable isotope geochemistry of coals, 
humic kerogens and related natural gases: International 
Journal of Coal Geology, v. 32, no. 1–4, p. 191–215.

Wicks, D.E., McFall, K.S., Zuber, M.D., and Schraufnagel, 
R.A., 1987, An analysis of the coalbed methane resources of 
the Warrior basin, Alabama Paper 8732, in Proceedings of 
the 1987 Coalbed Methane Symposium, Tuscaloosa, Ala., 
Nov. 16–19, 1987: Tuscaloosa, Ala., University of Alabama, 
p. 131–139.

Yee, Dan, Seidle, J.P., and Hanson, W.B., 1993, Gas sorption 
on coal and measurement of gas content, in Law, B.E., 
and Rice, D.D., eds., Hydrocarbons from coal: American 
Association of Petroleum Geologists Studies in Geology 38, 
p. 203–218.

Young, G.B.C., 1998, Computer modeling and simulation of 
coalbed methane resources: International Journal of Coal 
Geology, v. 35, no. 1–4, p. 369–379.

Zabetakis, M.G., Deul, Maurice, and Skow, M.L., 1973, 
Methane control in United States coal mines—1972: U.S. 
Bureau of Mines Information Circular 8600, 22 p. (Also 
available at http://www.cdc.gov/niosh/mining/works/
coversheet1037.html.)

Zabetakis, M.G., Moore, T.D., Jr., Nagel, A.E., and 
Carpetta, J.E., 1972, Methane emission in coal mines; 
Effects of oil and gas wells: U.S. Bureau of Mines Report of 
Investigations 7658, 9 p.

Zuber, M.D., 1998, Production characteristics and reser-
voir analysis of coalbed methane reservoirs: International 
Journal of Coal Geology, v. 38, no. 1–2, p. 27–45.

http://www.epa.gov/coalbed/
http://pubs.usgs.gov/fs/fs-009-03/
http://www.worldoil.com/magazine/MAGAZINE_DETAIL.asp?ART_ID=2369&MONTH_YEAR=Aug-2004
http://www.worldoil.com/magazine/MAGAZINE_DETAIL.asp?ART_ID=2369&MONTH_YEAR=Aug-2004
http://www.worldoil.com/magazine/MAGAZINE_DETAIL.asp?ART_ID=2369&MONTH_YEAR=Aug-2004
http://www.cdc.gov/niosh/mining/works/coversheet1037.html
http://www.cdc.gov/niosh/mining/works/coversheet1037.html

