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Abstract: Effective identification of the source and generation-migration-accumulation characteristics of natural gas is of great guiding
significance to evaluating the potential of natural gas resources and determining the direction of natural gas exploration. Rift lake basins
are characterized by strong heterogeneity of source rocks and various genetic types of natural gas, which lead to ambiguity in gas source
identification and resource evaluation. To solve this problem, this paper investigates the gas sources in the Huanxiling area of the Liaohe
Depression, Bohai Bay Basin by the representative effective source rock classification and natural gas genesis type discrimination method
for rift lake basins. Then, dynamic simulation of gas generation, migration and accumulation is carried out based on the representative
profile, and a dynamic accumulation model of natural gas is summarized. Finally, the future direction of natural gas exploration is pointed
out. And the following research results are obtained. First, the Lower-Middle Sub-member of the Third Member and the Fourth Member
of Paleogene Shahejie Formation are the main source rock layers. The source rocks formed in different tectonic positions are different in
types, and there are humic and sapropelic source rocks, which generate oil-type gas and coal-type gas respectively. Second, various types
of natural gas formed in this area migrates and accumulates within a transport system composed of complex fractures, sand bodies and
unconformity surfaces, to form mixed-genetic gas reservoirs. Third, there are two migration and accumulation systems in the Huanxiling
area, i.e., System I and II. The migration and accumulation system in the Upper Sub-member of the Fourth Member of Shahejie Formation
from the western slope belt to Shuangtaizi structural belt is System I, which is near-source accumulation of oil-type gas. The migration
and accumulation systems in the rest zones are System II, which is long-distance migration and accumulation of oil-type and coal-type
gases. Fourth, natural gas reservoirs in the Huanxiling area are in the hydrocarbon accumulation model of single sag, multiple sources
and late stage. The spatial differential distribution of source rocks and the complex fault system jointly control the genetic diversity and
distribution complexity of gas reservoirs in this area. In conclusion, the generation-migration-accumulation dynamic model of natural gas
reservoir in rift lake basins shows the gas sources of Huanxiling area, and suggests that the eastern steep slope zone near the inside of the sag is
a favorable area for natural gas exploration. The research results provide a reference for natural gas exploration in other rift lake basins.
Keywords: Rift lake basin; Gas-source correlation; Genetic type of natural gas; Gas generation-migration-accumulation modeling;
Effective source rocks; Mixed-genetic gas reservoir; Huanxiling area of the Liaohe Depression
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