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Abstract

One of the new hotspots in the exploration and development of unconventional oil and gas in the
Sichuan Basin is the Permian Longtan Formation. The understanding of the rock characteristics of
the Longtan Formation is the basic work of exploration and development, and it has important
guiding significance for the further study of the law of oil and gas enrichment in the future. This
article adopts the method of combining macro and micro. Using polarized light microscope, field
emission scanning electron microscope, and rock organic carbon analysis (TOC), the color, lithol-
ogy, mineral composition, structural features and main distribution range of the Longtan Forma-
tion rocks in southern Sichuan are studied. The research results are divided into five categories:
shale, siltstone, sandstone, siderite and coal rock. The nine small types are: gray-black carbona-
ceous mudstone, gray-dark gray silty mudstone, gray-white bauxite mudstone, gray-dark gray
(with gravel) fine sandstone, gray-dark gray siltstone, gray-dark Gray argillaceous siltstone,
gray-dark gray powder-fine crystal siderite and coal seams, coal lines. According to the different
lithologies, the total organic carbon content of the rocks was counted. The results show that the
TOC content of the Longtan Formation source rocks in southern Sichuan is between 0.20% and
81.38%, with an average value of 12.12%. The TOC content of carbonaceous mudstone ranges
from 3.46% to 34.16%, with an average value of 12.71%, which is the most favorable rock type for
the exploration and development of shale gas in the Longtan Formation.
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Table 1. Summary table of Permian stratigraphic division in the Sichuan Basin
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Table 2. Summary of the types and distribution of main reservoir rocks of the Longtan Formation in the southern Sichuan
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Figure 1. The characteristics of mudstone-like rocks in the Longtan Formation in southern Sichuan
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Figure 2. Characteristics of sandstone-like rocks of the Longtan Formation in southern Sichuan
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Figure 3. Characteristics of siltstone-like rocks of Longtan Formation in southern Sichuan
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Figure 4. Microscopic characteristics of siderite-like rocks of Longtan Formation in southern Sichuan
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Figure 5. The characteristics of coal rocks in the Longtan Formation in southern Sichuan
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Figure 6. The TOC content distribution map of different rock types in
the Longtan Formation in the southern Sichuan Basin
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