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Fig.1 ~ Geotectonic outline and location of Sichuan Basin
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Paleogeographic Transition of the Permian Chihsia-Maokou Period in
the Sichuan Basin and Indications for Oil-gas Exploration
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SUN Shi?, LI FuXiang®, LUO Qian', WEN Long’, CHEN HongDe'
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2. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, China
3. Exploration and Development Research Institute, PetroChina Southwest Oil & Gasfield Company, Chengdu 610041, China

Abstract: The reconstruction of litho-paleogeography has an important role in understanding the evolution of sedi-
mentary environments and the spatial distribution of sedimentary formations, and for hydrocarbon exploration. The
unique location and evolution of structures caused complicated tectonic-sedimentary differentiation of the Permian in
the Sichuan Basin. Previous studies have reported differences in their understanding of the original geographical pat-
tern of the Permian in the Sichuan Basin. This has limited the prediction of favorable exploration facies belts in the
Chihsia and Maokou Formations to a certain extent. In this study, the stratigraphy and sequence boundaries were in-
terpreted from combined seismic and well log data and field data surrounding the Sichuan Basin. On this basis, the
Chihsia Formation was divided into two third-order sequences, SQ1 and SQ2, and the Maokou Formation into three
third-order sequences, SQ3, SQ4 and SQ5. Five paleogeographic maps were created based on the sedimentary facies
evidence and characteristics of these 3rd-order sequences. These reveal that the tectonic features transitioned from
the northeast of the Chihsia stage to the northwest of the Maokou stage. Tectonic-sedimentary differentiation features
transition from the uplift and depression of the quasi-stable background in the Chihsia stage to platform/trough differ-
entiation of the unstable background in the Maokou stage. The favorable exploration facies belt in the Chihsia Forma-
tion in the quasi-stable period was mainly due to the relatively flat landform, with slight uplift under water. The dolo-
mite shoal facies is evident in a “belt and ring” structure. The unstable Maokou Formation was influenced by the re-
gional extensional structural background and syndepositional normal fault activity. Favorable exploration facies belts
occur in “trough and peninsula” structures. The platform margin between the Chihsia and Maokou periods marks the
origin of shallow-water geomorphology. The favorable exploration areas are mainly in the backshore cloud shoal facies
belt inside the margin. This differs from reef-sedimentary zones, where favorable exploration facies belts occur at the
edge of the platform of a high-energy reef beach along the shore.

Key words: Sichuan Basin; Chihsia Formation; Maokou Formation; sequence stratigraphy; lithofacies

paleogeography; tectonic-sedimentary differentiation



