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Abstract During the Ordovician-Silurian transition, the southern Sichuan Basin experienced the
superposition of global and regional geological events, resulting in the complexity of its underwater
topography. This complexity led to the variation of the environment during the deposition period of the
Longmaxi Formation shale in this area, which in turn controlled the development of shale lithofacies. This
study takes the Longmaxi Formation shale in Changning area of southern Sichuan Basin as the research
object. Based on drilling wells, seismic data and various analytical test data, the underwater topography
and lithofacies development characteristics during the depositional period of the Longmaxi Formation in this
area were studied. The results show that: (1) The underwater topography during the depositional period of
the Longmaxi Formation in Changning area has a pattern of alternating high land and depression, which
can be further divided into underwater high land, slope area and depression; (2) The lithofacies types of
the Longmaxi Formation shale in Changning area are diverse and the reservoir differences are obvious. The
shale lithofacies have obvious “storage and gas content control” characteristics. Among them, the mixed
siliceous shale lithofacies (S—2) and the calcareous siliceous shale lithofacies (S—3) are the dominant
lithofacies of the Longmaxi Formation shale in Changning area, which have the “three highs” (high TOC,
high porosity and high total gas content) characteristics; (3) The underwater topography pattern has an
obvious differential control effect on the development of shale lithofacies. The underwater high land is
mainly occupied by mixed shale lithofacies association (M) and siliceous shale lithofacies association
(S), the slope area is dominated by siliceous shale lithofacies association (S), and the depression is
mainly composed of mixed shale lithofacies association ( M) and siliceous shale lithofacies association
(S). The mixed siliceous shale lithofacies (S—2), the best lithofacies with high TOC, high gas content
and high porosity, is mainly distributed in the slope area and the area close to the underwater high land.
This study is of great significance for revealing the distribution law of shale lithofacies and predicting the
planar distribution of favorable shale lithofacies.

Key words palaecogeomorphology, shale lithofacies, Longmaxi Formation, Changning area,
Sichuan Basin
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Fig. 1 Location of Changning area in southern Sichuan Basin (A) and stratigraphic column

of the Wufeng Formation and Longmaxi Formation (B) (after Tang et al., 2021)
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Fig. 2 Stratigraphic interpretation of seismic sections in Changning area, southern Sichuan Basin
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Fig. 6 Characteristics of shale lithofacies of the Longmaxi Formation in Changning area, southern Sichuan Basin
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