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Abstract: The continental sequences in the Sichuan Basin are characterized by hydrocarbon supply from multiple suites
of source rocks, diverse sedimentary systems, and superimposed hydrocarbon reservoirs belonging to multiple pressure
systems. Within the continental sequences, there is a genetic linkage between different petroleum systems, making it
challenging to fundamentally account for the genetic mechanisms of anomalous pressure based solely on analyses of
individual sequences. Instead, there is an urgent need to determine, from the perspective of the whole petroleum system
(WPS) , the formation mechanisms of different pressure systems across various sequences under the control of the fluid

dynamic field, as well as the controlling effects of the pressure regimes on the hydrocarbon accumulation process. The
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results reveal the development of multiple anomalous pressure zones and distinct pressure systems within the continental
sequences in the Sichuan Basin. Gas reservoirs with anomalously high pressure within the deep Xujiahe Formation in the
western Sichuan Depression exhibit pressure coefficients reaching up to 1. 50 ~ 1. 70, while those with anomalously low
pressure within the shallow Jurassic strata in the central Sichuan Basin show pressure coefficients as low as 0.45 ~
0.47. The anomalously high pressure is primarily attributed to the hydrocarbon generation-induced pressurization of
high-quality source rocks. Specifically, pressure increases of up to 35-50 MPa are observed in the Xujiahe Formation,
while the Da’anzhai Member of the Ziliujing Formation shows smaller pressure increases ranging from 3 MPa to 10 MPa.
In contrast, the Late Cretaceous basin-scale stratigraphic uplift and denudation, accompanied by cooling, resulted in
pressure reductions of generally 15—20 MPa within sandstone reservoirs. Under such pronounced pressure contrasts
between source rocks and reservoirs, multi-stage and multi-scale faults, formed by multiple tectonic movements, in the
basin provide fluid migration pathways for deep and shallow fluid dynamic fields and pressure systems. Therefore, under
the combined effects of sufficient driving forces and preferential migration pathways , hydrocarbons migrate from the deep
overpressure system into the shallow underpressure system, resulting in the superimposed hydrocarbon accumulation
within the continental sequences in the Sichuan Basin.

Key words: genetic mechanism, whole petroleum system (WPS), anomalous pressure, continental sequence, western-

central Sichuan Basin, Sichuan Basin
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Fig. 1 Formation pressure characteristics of major petroliferous
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Fig.2 Tectonic location map and composite stratigraphic column of the Sichuan Basin
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Fig. 7 Map showing the distribution of hydrocarbon generation-induced pressurization in the western-central Sichuan Basin
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Table 2 Calculated pressure reductions caused by stratigraphic uplift, associated denudation, and temperature decline of

continental sequences in the Sichuan Basin
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