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Abstract: Oil and gas resources play an important role in the energy structure. The theory of Petroleum
System, has been established for hydrocarbon genetic mechanism and exploration. For a potential alterna-
tive clean energy source, the exploration of gas hydrate is still in the exploratory stage. Drawing lessons
from the theory of Petroleum System and focusing on the analysis of the differences between gas hydrate
and conventional oil and gas, this study systematically analyses the characteristics of the main hydrate
study areas in the world. Moreover, it systematically combs the mechanism of gas hydrate accumulantion
from the aspects of gas source, gas migration pathway and favorable reservoir, explores the characteristics

of gas hydrate system. This study suggests that gas hydrate system should include three basic elements:
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gas source, reservoir and gas hydrate stability zone, as well as two basic functions: gas generation and mi-
gration and gas hydrate formation process. The gas sources in the permafrost zone are mainly thermogenic
gas, while the gas sources in the marine environment are mainly biological or mixed gas. Gas migration
pathways in hydrates include fluid diapirs, gas chimneys, large-scale faults, fractures, slump structures
and high permeability formations, etc. The lithology of hydrate reservoir is mainly sandstone in permafrost
zone, and clayey silt or silty clay in the marine environment. Finally. this study proposes 9 types of gas
hydrate systems based on comprehensive characteristics of gas hydrate accumulation in various regions of
the world, Taking gas hydrate system in the Shenhu area for example, the study summarizes accumulation
events of gas hydrate system.

Key words: gas hydrate system; gas source; migration pathway; reservoir rock; accumulation model
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