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Abstract The first member of the Permian Maokou Formation in the Sichuan Basin, characterized
by argillaceous carbonate rocks that exhibit both source and reservoir properties, making it a significant
area for exploration. This study focuses on the development and characteristics of various pore types within

these rocks. In this study, the qualitative and quantitative characterizations of pore types and their
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correlations and controlling factors were studied in detail. This was achieved through the measurement of
porosity, X-ray diffraction analysis of whole-rock minerals, and total organic carbon (TOC) content
analysis of 60 core samples from three wells in the southern Sichuan Basin. Additionally, qualitative
observations were performed using argon ion polishing scanning electron microscopy on selected samples.
Quantitative results indicate that samples from wells GS1 and JH1 are predominantly composed of organic-
related pores, whereas samples from well TY1 exhibit substantial contributions from both clay mineral-
related and organic-related pores. Statistical analysis reveals that when clay mineral content ranges between
15% and 50% , and TOC content exceeds 1% , the highest number of samples with porosity greater than
2% is observed. For marlstone with low clay mineral content ( <10% ), pore development is primarily
controlled by TOC content and the degree of organic pore development. A clear positive correlation exists
between porosity and TOC content, with a correlation coefficient as high as 0. 87. As clay mineral content
increases, the contribution of clay mineral-related pores to total porosity becomes more significant.
Overall, the development of argillaceous carbonate reservoir space in the first member of the Maokou

Formation is primarily influenced by clay mineral and TOC content. These findings have important

implications for evaluating regional differences in reservoir development.
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Sichuan Basin
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Fig. 1 Sedimentary facies (a, modified from Li et al., 2024) and

comprehensive column (b, modified from Meng et al., 2024 )

of the first member of Maokou Formation of Well TY1 in Sichuan Basin
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Fig. 2  Stratigraphic correlation of the first member of Maokou Formation among Wells JHI-TY1-GS1, Sichuan Basin
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Fig. 6 Differences in pore development characteristics under argon ion electron microscopy of samples in the first member

of Maokou Formation in Well GS1, southern Sichuan Basin
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