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Fig. 1 Comprehensive column chart of tectonic position (a, b) and Upper Paleozoic strata (c) in the study area
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Fig. 3 Homogenization temperature distribution histogram of fluid inclusions (a, ¢) and the salinity-homogenization temperature

intersection diagram of associated saline inclusions (b, d) in the second member of the Shanxi Formation in the Xinzhao area
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Pressure evolution and underpressure generation in the Shanxi Formation
sandstone reservoirs of the Xinzhao area, northern Ordos Basin
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Abstract: [Objective] The Upper Paleozoic sandstone reservoirs in the Xinzhao area, northern Ordos Basin, are
rich in natural gas and characterized by underpressure. The mechanisms of paleo-pressure evolution and
underpressure generation are unclear, constraining the understanding of tight sandstone gas accumulation and the
enhancement of natural gas production. [Methods] This study comprehensively analyzed the petroleum charging
history in the second member of the Shanxi Formation using fluid inclusion petrographic, micrometry, and laser
Raman analysis. Subsequently, we obtained the paleo-pressure during the key reservoir formation period. The paleo-
pressure evolution history was established by the basin simulation methods, and the coupling between paleo-fluid
pressure evolution and petroleum charging was established. The relationship between the causes of underpressure
and tight gas accumulation is further discussed. [Results] The results indicate that: (DCO, was trapped in the second
member of the Shanxi Formation in the Xinzhao area from 180 to 170 Ma, when the source rock was at a middle-
low maturity stage, and the methane inclusion was captured at the peak of hydrocarbon generation from 138 to
121 Ma. @Overpressure in the second member of the Shanxi Formation began developing in the Early Jurassic and
reached a maximum paleo-pressure of 50 MPa and a paleo-pressure coefficient of 1.31 by the end of the Early
Cretaceous. (3The formation pressure decrease in the second member of the Shanxi Formation, driven by
temperature drop, pore rebound, and gas diffusion, accounted for 49%, 14.5%, and 36.5% of the total formation
pressure decrease, respectively. [Conclusion] The tight gas reservoir in the second member of the Shanxi Formation
experienced a pressure evolution from normal pressure to medium overpressure, back to normal pressure, and finally
to underpressure. Hydrocarbon-generation-induced overpressure and pressure-conduction are the main factors
contributing to ancient overpressure, while temperature decrease and natural-gas diffusion are the primary factors
driving underpressure formation in the second member of the Shanxi Formation.

Key words: tight sandstone reservoir; paleo-pressure evolution; underpressure generation; second member of

the Shanxi Formation; Ordos Basin
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