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Effect of hydrocarbon expulsion efficiency
on shale gas formation and enrichment
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Abstract; Shale gas enrichment is not only controlled by sufficient gas source but also by the intensity of later
structural transformation.Gas volume is related to source rock quality and hydrocarbon expulsion efficiency, and the
amount of shale gas generation depends on remaining hydrocarbon.Based on the identification and statistics of solid
bitumen and the analysis of helium and carbon isotopes, the hydrocarbon expulsion efficiency, the in situ gas produc-
tion of the Upper Ordovician Wufeng and Lower Silurian Longmaxi shales in Jiaoshiba and Pengshui exploration areas
and its influence on shale gas enrichment were investigated. The hydrocarbon expulsion efficiency, residual oil volume
and in situ gas volume for Jiaoshiba were 23%, 27.67 kg/t and 21.23 m’/t, while those values for Pengshui were
65%, 11.0 kg/t, and 18.99 m’/t, respectively, indicating differential hydrocarbon generation and expulsion related to
various influence of the Indosinian Movement.According to the results of *He isotope dating, Fuling shale gas began to
be stored and accumulated at the initial stage (231 Ma) of the oil generation peak period with sufficient gas sources,
while the closed system for Pengshui shale gas was formed at the later stage (183 Ma) than the gas generation peak
with insufficient gas source. The 8" C, and 8" C,-8"C, for Fuling shale gas were —35.8%0 and 4.8%o0, while those
values for Pengshui shale gas were —33.0%0 and 3.3%o, respectively.The different 8" C fractionation effects might be
attributed to the distinct state of the hydrocarbon generation system. Therefore, the matching of the hydrocarbon

generation peak period with the key structural transformation period in the process of hydrocarbon generation and
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evolution, the hydrocarbon retention amount in the maximum burial period and the structural transformation intensity

in the process of uplift and denudation jointly controlled the generation, enrichment and preservation of shale gas.

Key words: sealing property; noble gases; isotope; hydrocarbon expulsion efficiency; shale gas; Wufeng -

Longmaxi formations; Sichuan Basin
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Table 1 Geometrical parameters of different
organic macerals in Wufeng—Longmaxi formations,
wells JY2 and PY1, Sichuan Basin
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Fig.1 Comprehensive histogram of lithology and geochemistry of Wufeng—Longmaxi formations, well JY2, Sichuan Basin
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Fig.2 Comprehensive histogram of lithology and geochemistry of Wufeng—Longmaxi formations, well PY1, Sichuan Basin
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Table 2 Calculation parameters and results of noble gas age of shale gas from Upper Ordovician
Waufeng and Lower Silurian Longmaxi formations in wells JY1 and PY1, Sichuan Basin
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Fig.3 Burial history, thermal history,shale gas storage age and paleo-pressure at maximum burial depth,

Upper Ordovician Wufeng and Lower Silurian Longmaxi formations, wells JY1 and PY1, Sichuan Basin
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Table 3 Components of shale gas and carbon isotopic composition
in Fuling, Pengshui and Weirong, Sichuan Basin

H 53/ % [RIE 25/ Too
S H biR=2
CH, CHy CoO, N, 8¢, 8¢, 8¢, -8"¢,
JY1 98.78  0.60 0.21 040  -30.6 -35.2 4.6
Wb JY2 98.73  0.58 0.29 038  -31.2 -35.8 4.6
LA Y3 98.84  0.61 0.27  0.26 -32.3 -36.5 4.2
H Jy4 98.45  0.57 0.56  0.40  -29.9 -35.6 5.7
SEXME 98.70  0.59 0.33  0.36 -31.0 -35.8 4.8
PY1 98.70  0.73 0.16  0.41 -30.2 -33.6 3.4
B PY2 97.86 0.9 039 077  -28.5 -32.8 43
E?X( PY3 98.71  0.53 0.35 040  -29.7 -33.1 3.4
PY4 98.39  0.79 0.15 067  -30.4 -32.4 2.0
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Fig.4 Burial and thermal histories of Lower Cambrian shale in well HY1, West Guizhou Depression
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