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Abstract

The middle Permian strata in western Sichuan basin are mainly carbonate platform face deposites.
The Dongwu Movement at the end of the Middle Permian resulted in the uplift of the Maokou
Formation, which was eroded by atmospheric fresh water leaching and developed the epigenetic
karst palaeogeomorphology, producing a large number of dissolution pores and providing good
conditions for the storage of oil and gas. In response to the poor understanding of the develop-
ment pattern and controlling factors of the Middle Permian epigenetic karst in western Sichuan,
this paper summarizes in detail the typical characteristics of karst in Qixia and Maokou forma-
tions based on field outcrops, cores, logs and geochemistry. Through the statistical analysis of
karst characteristics, this paper systematically summarizes the development pattern of karst re-
servoir in vertical and plane. The palaeogeomorphology of the top of Maokou formation and Qixia
Formation is described by residual thickness method, which is divided into three geomorphic
units: karst depression, karst slope and karst highland. Based on the superposition of drilling and
outcrop karst, it is concluded that karst depression is the most conducive to the development of
epigenetic karst reservoirs. Although the karst depression can collect water, it does not accumu-
late water. The convergence of surface water is conducive to the development of karst reservoirs
by downward and lateral erosion of strata. After discussion and analysis, it is obtained that the
epigenetic karst reservoirs of Middle Permian in western Sichuan basin are mainly controlled by
palaeogeomorphology, sedimentary interruption, lithology and sedimentation. This study can
provide geological theory and basis for the exploration and development of Middle Permian epi-
genetic karst reservoirs in western Sichuan Basin.
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Figure 1. Geographical position and tectonic units of Middle Permian in Sichuan Basin
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Figure 2. Karst phenomenon of Middle Permian in western Sichuan basin
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Figure 3. Dolomite intercrystalline solution pores of Qixia formation
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Figure 4. Logging response characteristics of weathering crust karst in Maokou formation of Well Yuanba 8
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Figure 5. C-O isotopic crossplot of calcite cement filled in karst caves of Middle Permian in West Sichuan Basin
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Figure 6. Leakage and emptying histogram of drillings in Middle Permian in Sichuan Basin
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Figure 7. Weathering crust karst paleogeomorphy of Maokou formation
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Figure 8. Weathering crust karst paleogeomorphy of Qixia formation
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Figure 9. Development model of epigenetic karst under the control of palacogeomorphology
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