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Summary: Stable carbon isotope data for organic material derived from twelve 
immature oil shales collected at sites in North and South America, Europe, the Middle 
East and Australia were analyzed using standard methods as part of a larger study into 
the composition of oil shale organic matter and its pyrolysis products. Kerogen and 
native bitumen were obtained from the samples for along with pyrolysates 
(thermobitumen and expelled oil and gas) generated using hydrous pyrolysis (heated in 
the presence of subcritical liquid water) to simulate natural petroleum generation and 
Fischer assay (dry, open system pyrolysis) to simulate oil shale retorting processes. 
The δ13C trend for the oil shale kerogens and native bitumen fractions showed a range 
(-32 to -18 ‰ and -35 to -21 ‰, respectively) that is consistent with previous work on 
Phanerozoic source rocks (Lewan, 1983). SARA fractions for the expelled oils and 
extracted organic matter (EOM, e.g., thermobitumen) from the oil shales had δ13C 
values that followed these trends but slightly shifted to heavier values. Hydrous 
pyrolysis gases (C1 through C4) had lighter δ13C values than the kerogens, bitumens 
and oils that also varied with the inverse of the gas carbon number as predicted by 
theory. These results are relevant to understanding both natural variations in carbon 
isotopes caused by equilibrium exchange and kinetic fractionation processes through 
geologic time and provide information on the generation, maturation and genetic origin 
of petroleum and petroleum precursors to inform oil and gas exploration.  
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