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Abstract: In the exploration and development of marine shale gas in southern China, traditional lithofacies classification does not fully
account for the effect of thermal maturity on reservoir space, resulting in suboptimal development of thermally mature marine shales.
Therefore, a reservoir facies classification method based on thermal maturity, organic matter content, and mineral composition was proposed
to improve the accuracy of reservoir evaluation and identify optimal reservoir facies types. Thin section observation, scanning electron
microscopy (SEM), and various experimental tests were conducted to systematically analyze the reservoir facies characteristics of the Lower

Silurian Longmaxi Formation shale in the southern Sichuan Basin, and a comprehensive reservoir evaluation was conducted. The research
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results showed that the reservoir facies of the Longmaxi Formation shale in southern Sichuan were mainly overmature organic—rich siliceous

shale (OR-S) and overmature organic—rich mixed shale (OR—M). Vertically, the reservoir facies showed a transition from overmature organic—

rich siliceous shale (OR-S) at the bottom to overmature organic—rich mixed shale (OR—M) at the top. Laterally, the reservoir facies exhibited

significant heterogeneity, and the siliceous mineral content gradually decreased from southwest to northeast, showing a transition from

overmature organic—rich siliceous shale (OR-S) to overmature organic—rich mixed shale (OR-M) and overmature organic-rich argillaceous

shale (OR-A). Through grey correlation analysis, a reservoir facies index grading standard was established. Total organic carbon (TOC)

content, gas content, porosity, reservoir facies thickness ratio, siliceous mineral content, and clay mineral content were selected as key

evaluation indicators, identifying overmature organic—rich siliceous shale (OR—=S) as the optimal reservoir facies. This reservoir facies is

characterized by moderate thermal maturity, high TOC content, high gas content, large porosity, high siliceous mineral content, and large

reservoir facies thickness, exhibiting superior reservoir performance.

Keywords: Luzhou block; Longmaxi Formation; thermal maturity; shale reservoir facies; reservoir characteristics
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Fig. 1  Location of Luzhou block in southern Sichuan Basin and comprehensive stratigraphic column from Wufeng Formation to first

member of Longmaxi Formation
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Table 1 Statistic results of thermal maturity data for first

section of first member of Longmaxi Formation at different

well locations in Luzhou block, southern Sichuan Basin
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Fig. 2 Shale reservoir facies classification of first section of first member of Longmaxi Formation in Luzhou block, southern Sichuan Basin
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