
Selected References: Gas Geochemistry of 
the Central and Southern Appalachian Basin

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

Chapter H.6 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; Gas geochemistry of the central and 
southern Appalachian basin, chap. H.6 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, 3 p., http://dx.doi.org/10.3133/pp1708H.6.

http://dx.doi.org/10.3133/pp1708H.6


Selected References: Gas Geochemistry of the Central and 
Southern Appalachian Basin

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

Cole, G.A., Drozd, R.J., Sedivy, R.A., and Halpern, H.I., 1987, 
Organic geochemistry and oil-source correlations, Paleozoic 
of Ohio: American Association of Petroleum Geologists, 
v. 71, no. 7, p. 788–809.

Curtis, J.B., 1988, Oil and gas potential of the Devonian shale 
formations of West Virginia—A geochemical approach 
[abs.], in The Nineteenth Annual Appalachian Petroleum 
Geology Symposium; Geology of Appalachian basin 
Devonian clastics, Morgantown, W. Va., Mar. 14–17, 1988: 
West Virginia Geological and Economic Survey Circular 42, 
p. 13–14.

Curtis, J.B., 1990, Local and regional variations in Devonian 
shale geochemistry: Gas Shales Technology Review, v. 6, 
no. 2–3, p. 34–45.

Eble, C.F., Greb, S.F., Williams, D.A., and Hower, J.C., 1999, 
Observations on the palynology, petrography, and geochem-
istry of the Western Kentucky number 4 coal bed: Interna-
tional Journal of Coal Geology, v. 39, no. 1–3, p. 121–139.

Eble, C.F., Pierce, B.S., and Grady, W.C., 2003, Palynology, 
petrography and geochemistry of the Sewickley coal bed 
(Monongahela Group, Late Pennsylvanian), northern Appa-
lachian basin, USA: International Journal of Coal Geology, 
v. 55, no. 2–4, p. 187–204.

Elswick, E.R., Hower, J.C., Carmo, A.M., Sun, Tao, and 
Mardon, S.M., 2007, Sulfur and carbon isotope geochem-
istry of coal and derived coal-combustion by-products; 
An example from an Eastern Kentucky mine and power 
plant: Applied Geochemistry, v. 22, no. 9, p. 2065–2077, 
doi:10.1016/j.apgeochem.2007.04.018.

Hilton, D.R., Jenden, P.D., Jeffrey, A.W.A., Kaplan, I.R., and 
Craig, Harmon, 1988, Helium isotopes in continental natu-
ral gases—Results from Siljon, the Hugoton Panhandle and 
Appalachian basin [abs.]: Chemical Geology, v. 70, no. 1–2, 
p. 202.

Hosterman, J.W., and Whitlow, S.I., 1981, Munsell color value 
as related to organic carbon in Devonian shale of Appala-
chian basin: American Association of Petroleum Geologists 
Bulletin, v. 65, no. 2, p. 333–335.

Albrecht, Wolfgang, 1992, Geochemistry of diagenetic pres-
sure seal formation: University Park, Pa., Pennsylvania 
State University, unpublished Ph.D. dissertation, 283 p.

Barker, J.F., and Pollock, S.J., 1984, The geochemistry and 
origin of natural gases in southern Ontario: Bulletin of 
Canadian Petroleum Geology, v. 32, no. 3, p. 313–326.

Barton, G.J., Burruss, R.C., and Ryder, R.T., 1998, Water 
quality in the vicinity of Mosquito Creek Lake, Trumbull 
County, Ohio, in relation to the chemistry of locally occur-
ring oil, natural gas, and brine: U.S. Geological Survey 
Water-Resources Investigations Report 98–4180, 46 p.

Breger, I.A., Hatcher, P.G., Romankiw, L.A., Miknis, F.P., and 
Maciel, G.E., 1983, Upper Devonian black shales of the 
Eastern United States—Organic geochemical studies—Past 
and present, in Miknis, F.P., and McKay, J.F., eds., Geo-
chemistry and chemistry of oil shales: American Chemical 
Society Symposium Series, v. 230, p. 181–198.

Burruss, R.C., 1997, Migration of hydrocarbon and nonhydro-
carbon gases from the deep crust—Composition, flux, and 
tectonic setting, in Dyman, T.S., Rice, D.D., and Westcott, 
P.A., eds., Geologic controls of deep natural gas resources 
in the United States: U.S. Geological Survey Bulletin 2146, 
p. 211–215. (Also available online at http://pubs.usgs.gov/
bul/b2146/b2146.html.)

Burruss, R.C., and Laughrey C.D., 2010, Carbon and hydrogen 
isotopic reversals in deep basin gas; Evidence for limits to the 
stability of hydrocarbons: Organic Geochemistry v. 41, no. 
12, p. 1285–1296, doi:10.1016/j.orggeochem.2010.09.008.

Claypool, G.E., 1980, Appalachian basin Devonian shales—
Regional organic geochemistry and hydrocarbon genesis 
[abs.]: American Association of Petroleum Geologists 
Bulletin, v. 64, no. 5, p. 692.

Clayton, J.L., 1997, Geochemistry of coalbed gas—A review: 
International Journal of Coal Geology, v. 35, no. 1–4, 
p. 159–173.

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

http://dx.doi.org/10.1016/j.apgeochem.2007.04.018
http://pubs.usgs.gov/bul/b2146/b2146.html
http://pubs.usgs.gov/bul/b2146/b2146.html
http://dx.doi.org/10.1016/j.orggeochem.2010.09.008


2  Coal and Petroleum Resources in the Appalachian Basin

Hower, J.C., and Bland, A.E., 1989, Geochemistry of the Pond 
Creek coal bed, Eastern Kentucky coalfield: International 
Journal of Coal Geology, v. 11, no. 3–4, p. 205–226.

Hunt, A.G., Darrah, T.H., and Poreda, R.J., 2012, Determin-
ing the source and genetic fingerprint of natural gases using 
noble gas geochemistry; A northern Appalachian Basin case 
study: American Association of Petroleum Geologists Bulle-
tin, v. 96, no. 10, p. 1785–1811, doi:10.1306/03161211093.

Hunt, J.M., 1996, Petroleum geochemistry and geology: New 
York, W.H. Freeman and Co., 743 p.

Jacobson, S.R., Hatch, J.R., Teerman, S.C., and Askin, R.A., 
1988, Middle Ordovician organic matter assemblages and 
their effect on Ordovician-derived oils: American Asso-
ciation of Petroleum Geologists Bulletin, v. 72, no. 9, 
p. 1090–1100.

James, A.T., 1983, Correlation of natural gas by use of carbon 
isotopic distribution between hydrocarbon components: 
American Association of Petroleum Geologists Bulletin, 
v. 67, no. 7, p. 1176–1191.

Jenden, P.D., Drazan, D.J., and Kaplan, I.R., 1993, Mixing of 
thermogenic natural gases in northern Appalachian basin: 
American Association of Petroleum Geologists Bulletin, 
v. 77, no. 6, p. 980–998.

Jenden, P.D., Hilton, D.R., Kaplan, I.R., and Craig, Harmon, 
1993, Abiogenic hydrocarbons and mantle helium in oil and 
gas fields, in Howell, D.G., Wiese, Katryn, Fanelli, Michael, 
Zink, L.L., and Cole, Frances, eds., The future of energy 
gases: U.S. Geological Survey Professional Paper 1570, 
p. 31–56. (Also available online at http://pubs.er.usgs.gov/
usgspubs/pp/pp1570.)

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.

Laughrey, C.D., and Baldassare, F.J., 2003, Some applications 
of isotope geochemistry for determining sources of stray 
carbon dioxide gas: Environmental Geosciences, v. 10, no. 3, 
p. 107–122, doi:10.1306/eg100303003.

Laughrey, C.D., Billman, D.A., and Canich, M.R., 2004, 
Petroleum geology and geochemistry of the Council Run 
gas field, north central Pennsylvania: American Association 
of Petroleum Geologists Bulletin, v. 88, no. 2, p. 213–239.

Leventhal, J.S., Crock, J.G., and Malcom, M.J., 1981, 
Geochemistry of trace elements and uranium in Devonian 
shales of the Appalachian basin: U.S. Geological Survey 
Open-File Report 81–0778, 80 p. (Also available online at 
http://pubs.er.usgs.gov/usgspubs/ofr/ofr81778.)

McIver, R.D., and Zielinski, R.E., 1978, Geochemical evalu-
ation of the Eastern gas shales—Part 1: Mound Facility 
Report MLM–2563, 33 p.

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 Kit-
tanning 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, version 1.0. 
(Also available online at http://pubs.usgs.gov/prof/p1625c/
CHAPTER_E/CHAPTER_E.pdf).

Obermajer, M., Fowler, M.G., Goodarzi, Fariborz, and Snow-
don, L.R., 1997, Organic petrology and organic geochem-
istry of Devonian black shales in southwestern Ontario, 
Canada: Organic Geochemistry, v. 26, no. 3–4, p. 229–246.

Osborn, S.G., and McIntosh, J.C., 2010, Chemical and isoto-
pic tracers of the contribution of microbial gas in Devonian 
organic-rich shales and reservoir sandstones, northern 
Appalachian Basin: Applied Geochemistry, v. 25, no. 3, 
p. 456–471, doi:10.1016/j.apgeochem.2010.01.001.

Pashin, J.C., Kopaska-Merkel, D.C., Arnold, A.C., McIntyre, 
M.R., and Thomas, W.A., 2012, Gigantic, gaseous mush-
wads in Cambrian shale; Conasauga Formation, southern 
Appalachians, USA: International Journal of Coal Geology, 
v. 103, p. 70–91, doi:10.1016/j.coal.2012.05.010.

Paules, M.S., II, and Renton, J.J., 1984, Geochemical charac-
terization and correlation of Upper Devonian oils the Bel-
ington Field, Barbour County, West Virginia, in Shumaker, 
R.C., ed., Seventh Appalachian Basin Industrial Associates 
Program, fall meeting, Lexington, Ky., Sept. 27–28, 1984: 
Appalachian Basin Industrial Associates, v. 7, p. 71–91.

Prinzhofer, A.A., and Huc, A.Y., 1995, Genetic and post-
genetic molecular and isotopic fractionations in natural 
gases: Chemical Geology, v. 126, no. 3–4, p. 281–290.

Reed, J.D., Illich, H.A., and Horsfield, Brian, 1986, Biochemi-
cal evolutionary significance of Ordovician oils and their 
sources: Organic Geochemistry, v. 10, no. 1–3, p. 347–358.

Riley, R.A., Harper, J.A., Baranoski, M.T., Laughrey, C.D., 
and Carlton, R.W., 1993, Measuring and predicting res-
ervoir heterogeneity in complex depocenters; The Late 
Cambrian Rose Run Sandstone of eastern Ohio and west-
ern Pennsylvania: Morgantown, W. Va., Appalachian Oil 
and Natural Gas Research Consortium, 257 p. [Prepared 
under U.S. Department of Energy, contract no. DE–AC22–
90BC–14657.]

http://dx.doi.org/10.1306/03161211093
http://pubs.er.usgs.gov/usgspubs/pp/pp1570
http://pubs.er.usgs.gov/usgspubs/pp/pp1570
http://dx.doi.org/10.1306/eg100303003
http://pubs.er.usgs.gov/usgspubs/ofr/ofr81778
http://pubs.usgs.gov/prof/p1625c/CHAPTER_E/CHAPTER_E.pdf
http://pubs.usgs.gov/prof/p1625c/CHAPTER_E/CHAPTER_E.pdf
http://dx.doi.org/10.1016/j.apgeochem.2010.01.001
http://dx.doi.org/10.1016/j.coal.2012.05.010


Chapter H.6 Selected References: Gas Geochemistry of the Central and Southern Appalachian Basin  3

Ryder, R.T., Burruss, R.C., and Hatch, J.R., 1991, Geo-
chemistry of selected oil and source rock samples from 
Cambrian and Ordovician strata, Ohio-West Virginia-
Tennessee part of the Appalachian basin: U.S. Geological 
Survey Open-File Report 91–0434, 71 p. (Also available 
online at http://pubs.er.usgs.gov/usgspubs/ofr/ofr91434.)

Ryder, R.T., Burruss, R.C., Hatch, J.R., King, J.D., Nuccio, 
V.F., Schumacher, G.A., and Harris, A.G., 1995, Geochem-
istry and thermal maturation of the Ordovician Utica Shale 
in the Redstone Corporation No. 3 Barth well, Coshocton 
County, Ohio [abs.]: American Association of Petroleum 
Geologists Bulletin, v. 79, no. 9, p. 1418.

Sackett, W.M., 1968, Carbon isotope composition of natural 
methane occurrences: American Association of Petroleum 
Geologists Bulletin, v. 52, no. 5, p. 853–857.

Sanders, L.L., 1991, Geochemistry of formation waters from 
the Lower Silurian Clinton Formation (Albion Sandstone), 
eastern Ohio: American Association of Petroleum Geolo-
gists Bulletin, v. 75, no. 10, p. 1593–1608.

Schmoker, J.W., 1980, Organic content of Devonian shale in 
western Appalachian basin: American Association of Petro-
leum Geologists Bulletin, v. 64, no. 12, p. 2156–2165.

Schoell, Martin, 1980, The hydrogen and carbon isotopic 
composition of methane from natural gases of various 
origins: Geochimica et Cosmochimica Acta, v. 44, no. 5, 
p. 649–661.

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

Schoell, Martin, 1988, Multiple origins of methane in the 
earth: Chemical Geology, v. 71, no. 1–3, p. 1–10.

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

Silva, L.F.O., Oliveira, M.L.S., Philippi, Vivian, Serra, 
Carmen, Dai, Shifeng, Xue, Weifeng, Chen, Wenmai, 
O’Keefe, J.M.K., Romanek, C.S., Hopps, S.G., and 
Hower, J.C., 2012, Geochemistry of carbon nanotube 
assemblages in coal fire soot, Ruth Mullins fire, Perry 
County, Kentucky: International Journal of Coal Geology, 
v. 94, p. 206–213, doi:10.1016/j.coal.2011.04.003.

Snyder, M.J., Rausch, M.P., Ogden, J.S., and Coutant, R.W., 
1977, Characterization and analysis of Devonian shales—
Gas composition and release rates, in Schott, G.L., Overbey, 
W.K., Jr., Hunt, A.E., and Komar, C.A., Preprints, First 
Eastern Gas Shales Symposium, Morgantown, W. Va., 

Oct. 17–19, 1977: Morgantown, W. Va., U.S. Energy 
Research and Development Administration, Morgantown 
Energy Research Center, p. 391–412.

Stahl, W., 1974, Carbon isotope fractionations in natural gases: 
Nature (London), v. 251, no. 5471, p. 134–135.

Stahl, W.J., 1977, Carbon and nitrogen isotopes in hydrocar-
bon research and exploration: Chemical Geology, v. 20, 
p. 121–149.

Sundberg, K.R., and Bennett, C.R., 1983, Carbon isotope 
paleothermometry of natural gas, in Bjoroey, M., Albrecht, 
C., Cornford, C., de Grout, K., Eglinton, G., Galimov, E., 
Leythaeuser, D., Pelet, R., Rullkoetter, J., and Speers, G., 
eds., Advances in organic geochemistry, 1981, Tenth Inter-
national Meeting on Organic Geochemistry, Bergen, Nor-
way, Sept. 14–18, 1981: Proceedings of the International 
Meeting on Organic Geochemistry, v. 10, p. 769–774.

Tilley, Barbara, and Muehlenbachs, Karlis, 2013, Isotope 
reversals and universal stages and trends of gas maturation in 
sealed, self-contained petroleum systems: Chemical Geology, 
v. 339, p. 194–204, doi:10.1016/j.chemgeo.2012.08.002.

Tongish, C.A., 1980, Helium—Its relationship to geologic 
systems and its occurrence with the natural gases, nitrogen, 
carbon dioxide, and argon: U.S. Bureau of Mines Report of 
Investigations 8444, 176 p.

Wasserburg, G.J., Mazor, E., and Zartman, R.E., 1963, Isotopic 
and chemical composition of some terrestrial natural gases, 
in Geiss, Johannes, and Goldberg, E.D., eds., Earth science 
and meteoritics: Amsterdam, North-Holland Publishing Co., 
p. 219–240.

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.

Zagger, G.W., 1997, Geochemical analogs of hydrocarbon 
reservoirs in the Appalachian and Illinois Basin [abs.]: 
American Association of Petroleum Geologists Bulletin, 
v. 81, no. 9, p. 1568.

Zartman, R.E., Wasserburg, G.J., and Reynolds, J.H., 1961, 
Helium, argon, and carbon in some natural gases: Journal of 
Geophysical Research, v. 66, p. 277–306.

Zielinski, R.E., and McIver, R.D., 2002, Resource and explo-
ration assessment of the oil and gas potential in the Devo-
nian gas shales of the Appalachian basin: U.S. Department 
of Energy, Morgantown Energy Technology Center Report 
0053–1125, 326 p.

http://pubs.er.usgs.gov/usgspubs/ofr/ofr91434
http://dx.doi.org/10.1016/j.coal.2011.04.003
http://dx.doi.org/10.1016/j.chemgeo.2012.08.002

