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The molecular and isotopic compositions of natural gas
hydrate are critical to specify the origins of the gases
contained in natural gas hydrates and reveal hydrate
formation mechanism in a reservoir. An analytical protocol is
established for determining the molecular and isotopic
composition of gas hydrate, pretreatment for gas collection
and instrumental analyses of molecular and isotopic
composition of gases with GC and GC-IRMS. The methods
are applied to the analyses of natural gas hydrate samples
collected from the Sea of Japan, the Sea of Marmara,
Cascadia and offshore India. The morphologies of the gas
hydrate samples are massive, nodular, spotty, platy, etc.

The obtained results revealed that the gases in the
hydrates from the Sea of Japan and the Sea of Marmara are
typical thermogenic origin, while the hydrates from Cascadia
and offshore India are with the characteristics of biogenic
origin. In all samples, methane is dominated, and the content
of hydrocarbon decreases and carbon isotope become heavier
with the increase of carbon number. Besides, the carbon
isotope of carbon dioxide in Sea of Marmara indicate that it is
undergoing  biodegradation  followed by secondary
methanogenesis.
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