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UTILITY OF ISOTOPE UTILITY OF ISOTOPE 
GEOCHEMISTRY IN NATURAL GAS GEOCHEMISTRY IN NATURAL GAS 
EXPLORATION AND DEVELOPMENTEXPLORATION AND DEVELOPMENT
Natural gases vary in Natural gases vary in 
chemical and isotope chemical and isotope 
composition as a function composition as a function 
of their formation and of their formation and 
migration history.

Individual gas components (CHIndividual gas components (CH4 4 
,C,C22HH66 , etc.) can be , etc.) can be 
characterized by their stable characterized by their stable 
carbon (carbon (1313C/ C/ 1212C) and hydrogen C) and hydrogen 
((22H/H/11H) isotopic compositionsH) isotopic compositionsmigration history.

δδ 1313C (permil) = C (permil) = [[ ((1313C/ C/ 1212C)C)sample sample / ((1313C/ C/ 1212C)C)PDBPDB –– 1 1 ]] 10001000

δδ D (permil) = (permil) = [[ ((D//H))sample sample / ((D//H))SMOWSMOW –– 1 1 ]] 10001000
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RECOGNIZE AND QUANTIFY GAS MIXINGRECOGNIZE AND QUANTIFY GAS MIXING

Jenden and 
others, 1994
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Natural Gas Sample Natural Gas Sample 
DistributionDistribution

Glodes Corners Field, Glodes Corners Field, 
Steuben Co., NY: 5 samplesSteuben Co., NY: 5 samples
Muck Farm Field, Steuben Muck Farm Field, Steuben 
Co., NY: 1 sampleCo., NY: 1 sample
Wilson Hollow Field, Steuben Wilson Hollow Field, Steuben 
and Chemung Co., NY: 1 and Chemung Co., NY: 1 
samplesample
County Line Field, Chemung County Line Field, Chemung 
Co., NY: 1 sampleCo., NY: 1 sample
Terry Hill South Field, Terry Hill South Field, 
Chemung Co., NY: 1 sampleChemung Co., NY: 1 sample
#1 Andrews well, Steuben #1 Andrews well, Steuben 
Co., NY: 1 sampleCo., NY: 1 sample



Natural Gas Sample Natural Gas Sample 
DistributionDistribution

York Field, Ashtabula York Field, Ashtabula 
Co., OH: 6 samplesCo., OH: 6 samples
Cottontree Field, Roane Cottontree Field, Roane 
CO., WV: 2 samplesCO., WV: 2 samples
Homer Field, Elliott Co., Homer Field, Elliott Co., 
KY: 2 samplesKY: 2 samples
Clay Co., KY: 1 sampleClay Co., KY: 1 sample



RESULTS TO DATERESULTS TO DATE

Clay County, KY. Clay County, KY. 
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