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Investigation of ancient methane seepage in Sakhalin using silica clathrate
minerals

Momma, Koichi
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Minerals containing natural gas molecules in their crystal structures
(silica clathrate minerals) and their decomposed materials (quartz pseudomorphs after silica
clathrate minerals) were identified from several areas in southwestern Sakhalin, providing direct
evidence of natural gas that has disappeared from the formation. Two types of mineralization were
identified: (1) in calcareous concretions in sedimentary rocks in association with fossils of
chemosynthetic communities, and (2) in silica and calcareous veins associated with small igneous
bodies intruded into sedimentary rocks. Isotope values suggest that the latter natural gas also
originated from pyrolysis of organic matter in sedimentary rocks, indicating that carbon cycling
occurs with igneous rocks as the heat source.
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