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Abstract: The sedimentation of the Qiongzhusi Formation shale in the Sichuan Basin is controlled by the tectonic-sedimentary
differentiation of the Deyang-Anyue Rift Trough. Its lithofacies types and distribution are closely related to sedimentary
environments. Based on previous studies of the Qiongzhusi Formation, this research comprehensively uses core observation,
thin-section identification, and geochemical testing and analysis to classify the lithofacies types of the Qiongzhusi Formation
shale in the middle segment of the rift trough, and discusses the high quality shale lithofacies types and their distribution
controlled by sedimentary environments. The results show that: (1) The sedimentary environment within the rift depression
exhibits distinct differentiation characteristics. The central part of the depression is dominated by biogenic high-silica deposits,
forming a strong reducing environment with a dual-threshold boundary, where ancient productivity and water retention reach
their peak; the trough margin is dominated by terrigenous clastic input. Horizontally, it shows a gradational pattern of “oxidizing
margin-anoxic trough, “ while vertically, it exhibits a cyclic evolution of 7 anoxic at the bottom-dysoxic in the middle-oxidizing
at the top.” (2) “TOC-mineral-grain size” coupling lithofacies classification system is established, with 36 lithofacies types
divided. It is clarified that 16 lithofacies types develop in the middle segment of the rift trough, such as organic-rich felsic shale
(H-F-S) and organic-rich mixed silty shale (H-M-SS), systematically revealing the heterogeneity characteristics of shale and
providing new ideas for predicting deep shale gas sweet spots. (3) The high-quality lithofacies are mainly organic-rich felsic
shale (H-F-S), organic-rich mixed shale (H-M-S), organic-rich felsic silty shale (H-F-SS), organic-rich argillaceous silty shale
(H-A-SS), and organic-rich mixed silty shale (H-M-SS), which are concentrated in the deep-water shelf facies of the Ist,
3rd, 5th, and 7th sub-layers of the Qiongzhusi Formation. The deep-water dysoxic-anoxic environments promote organic
matter enrichment and preservation, and high felsic mineral content provides high-quality reservoir spaces. The research
results provide key geological bases for the evaluation and development of deep shale gas resources in the Sichuan Basin.

Key words: Sichuan basin; Deyang-Anyue rift trough; lithofacies type; sedimentary environment; organic matter enrichment;

shale gas; petroleum geology.
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Table 1 Analysis results of major elements (%) and trace elements (10°) in wells W207, WY1 and Z201 in the middle part of rift
trough
B W207 H WY1H 7201 3
e B B A B B H—, W B B M, B e W
Sio, 53.88~ 53.26~ 53.81~ 46.31~ 42.73~ 47.52~ 43.28~ 56.07~ 52.56~
62.95(58.4) 58.98(56.2) 64.89(59.1) 67.72(59.8) 69.48(58.3) 66.51(60.7) 62.85(57.1) 64.94(60.5) 67.68(61.2)
Al 6.67~8.20 5.50~7.92 6.71~7.57 5.21~7.53 4.03~7.96 5.42~7.54 4.61~8.13 4.03~17.76 2.07~8.11
(7.5) (6.8) (7.3) (6.6) (6.4) (6.7) (6.9) (6.6) (6.3)
Fe 3.12~4.39 2.75~4.61 3.23~5.84 1.56~4.43 1.86~6.66 2.35~5.11 1.45~5.13 1.86~5.03 1.00~4.47
(3.8) (3.9) (4.1) (3.2) (3.7) (3.6) (3.7) (3.6) (3.1)
0.09~0.14 0.088~ 0.076~ 0.07~0.20 0.078~ 0.079~ 0.06~0.13 0.086~ 0.034~
: (0.11) 0.279 (0.13)  0.103(0.09) (0.12) 0.279(0.14)  0.134(0.10) (0.09) 0.186 (0.12)  0.138(0.09)
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