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Characteristics of water-soluble gas exsolution and accumulation
in Yinggehai Basin
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Abstract : Based on geochemical parameters and carbon isotope values of the natural gas, the exsolution and accumulation
conditions of the water-soluble gas reservoir in Yinggehai Basin were analyzed through systematic analyses of the characteris-
tics of the source rock, the temperature-pressure relationship and the diapiric action. The results show that Yinggehai Basin
has perfect conditions for water-soluble gas accumulation, including a sufficient gas source, a very wide range of solubility
between the mid-shallow layer and the deep layer, and a fluid pathway by periodic diapiric activities. In the mid-shallow lay-
er (depth ranging from 1.5 km to 2.0 km) , the natural gas reservoir is characterized by high dry coefficients, large content
ratios of isoalkane and normal paraffin hydrocarbons, heavier methane carbon isotope 8 °C, and abundant aromatic hydrocar-
bons. The exsolution and accumulation of water-soluble gas is one of the crucial mechanisms of gas reservoir formation in the
mid-shallow layer in Yinggehai Basin. During diapiric activities, water dissolves a great deal of gas which migrates to the
mid-shallow layer through faults formed by diapirs. The gas is released from water due to temperature and pressure drop, and
enters into the traps in or near diapir belts to form gas reservoir.
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Fig.1 Basic framework of tectonic units and formation diagram in Yinggehai Basin
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Fig.2 Changes of measured temperature and pressure factor with depth

in central depression belt of Yinggehai Basin
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Fig.3 Homogenization temperature of some

gas field in Yinggehai Basin
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