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Abstract: Fengcheng Formation in the Mahu Depression of Junggar Basin, a typical example of the whole oil and
gas system, is a potential area for exploration and development of large-scale oil reservoirs in the future. To better
understand the reservoir densification process and hydrocarbon accumulation model of the Fengcheng Formation
in the Mahu Depression, this study using XRD, SEM, and other experimental data based on core, cast thin slice,
and production dynamics. Our investigation yielded the following results: 1) Compaction played a leading role in
the Late Permian. Moreover, salt mineral and crystalline dolomite devitrification in the second member of Fenghe
resulted in more micropore space. The Early Triassic organic acid dissolution created reservoir space and
favorable conditions. The Early Jurassic was characterized by intense dolomitization and the organic acids further
dissolved feldspar and carbonate minerals. 2) The reservoirs of the Late Permian Shifengcheng Formation were
not dense; certain lithofacies began to densify in the Middle and Late Early Triassic. Most reservoirs became

dense from the Early Jurassic with only local sweet spots. 3) In the Late Permian, buoyancy and hydrocarbon
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generation pressurization, combinedly played a role. After the Early Triassic century, hydrocarbon generation

pressurization gradually became the major driving force and developed into a characteristic process of the entire

hydrocarbon system. The aforementioned results are expected to provide support for the upcoming oil and gas

exploration of the Fengcheng Formation in the Mahu Depression.
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