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Characteristics of sedimentary environment and evolution
of Permian in southern Sichuan Basin: An example from the profile
of Gulin Bajiaocun in Sichuan Province

WANG Xiuping'?, WANG Qiyu'*, AN Xianyin'~
(1. Chengdu Center, China Geological Survey, Chengdu 610081, China ; 2. Key Laboratory of Sedimentary
Basin & Oil and Gas Resources, Ministry of Natural Resources, Chengdu 610081, China)

Abstract: This paper takes the profile of Gulin Bajiaocun in Sichuan Province as the research object to figure out
the characteristics of sedimentary environment and evolution of Permian in southern Sichuan Basin. Based on the
detailed observation of sedimentary characteristics in the field profile, using the rock slices identification, whole
rock X-ray diffraction analysis, element geochemistry, and carbon, oxygen, strontium isotope analysis,

characteristics of the profile’ s formation, sedimentary environment and evolution are studied. It can be figured out
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that transgression began from the depositional period of the Liangshan Formation to the Qixia Formation, and the
water body of the Qixia Formation became deeper and shallower from bottom to top, presenting an anoxic-poor
oxygen environment. The bottom of the Maokou Formation was transgressed again, which inherited the sedimentary
environment of the Qixia Formation. The water in the first Member of the Maokou Formation was the deepest, and
it gradually became shallower upward, presenting the characteristics of anoxic-poor oxygen. The Longtan Formation
was with the shallowest sedimentary water, presenting the mainly oxidized environment and partially reduced
environment. The bottom of the Changxing Formation was with the deepest sedimentary water, which was
characterized by anoxic-poor oxygen. The sedimentary environment of the Permian Qixia and Maokou Formation
gradually evolved from carbonate slope to platform from east to west in Sichuan Basin. Large dissolution vugs
developed in the third Member of Maokou Formation. It is speculated that karst vuggy reservoirs may be formed in
this area. There are platform basin suborder facies deposits of deep water in the bottom of the Changxing Formation
of this field profile. The peripheral area around the platform depression or platform basin may be the favorable area
for reef and shoal development, which is beneficial to the formation of reservoir. A large amount of asphaltene
filling can be seen in the carbonate rocks in this section. Considering the development of organic-rich carbonate

rocks, black shale and coal seams in the Permian in southern Sichuan Basin, it is considered that there is a

possibility of paleo-oil reservoirs in the region.

Key words: sedimentary environment ;carbonate slope ; gas exploration; Permian; Sichuan Basin
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Fig.2 Permian stratigraphy and sedimentary characteristics of Bajiaocun profile, Gulin, Sichuan
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Fig.3 Sedimentary characteristics of Permian rocks of Bajiaocun profile, Gulin, Sichuan
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x1 HIHEEEN _ER2K A BEMRSTRILERE
Table 1 Isotopic values of carbon, oxygen and strontium and element ratios of Permian rocks of Bajiaocun profile,

Gulin, Sichuan

S 5is 33C(%0)  8%0(%0) YA 878y/80 Sy MgO/CaO  V/(V +Ni) Ni/Co V/Cr Sr/Ba
BJP-1-bl 0.68 0.73 2.34 1.63 0.65
BJP-1-h2 0.59 0.74 3.37 1.82 1.23
BJP-2-bl 1.36 -10. 4 0.709074 0.02 0.78 6.47 3.24 53.17
BJP-3-bl 2.42 9.08 127.74 0.707820 0.02 0.76 2.89 1.69 31.75
BJP4-bl 2.67 8.36 128.60 0.707494 0.02 0.92 5.29 2.88 47.50
BJP-5-bl 2.86 8.27 129.04 0.707432 0.02 0.72 8.68 2.13 88.94
BJP-6-bl 4.35 -7.87 132.28 0.707327 0.01 0.55 3.54 1.04 31.95
BJP-7-bl 0.18 0.80 12.93 1.95 73.38
BJP-8-bl 3.63 -7.99 130.75 0.707370 0.03 0.82 9.06 2.96 349.56
BJP-9-bl 3.19 7.75 129.98 0.707430 0.02 0.75 4.68 3.25 68.08
BJP-10-b1 2.51 9.71 127. 60 0.707556 0.01 0.84 2.40 2.00 103. 61
BJP-11-bl 2.02 9.53 126.70 0.707291 0.01 0.78 6.47 2.84 61.65
BJP-12-bl 0.707343 0.01 0.75 4.37 2.07 83.23
BJP-13-bl 0.707276 0.01 0.94 2.10 7.58 10.48
BJP-14-b1 3.20 8.17 129.78 0.707123 0.01 0.87 3.87 4.31 48.35
BJP-15-h2 2.43 7.87 128.35 0.707127 0.20 0.87 17.51 2.26 39.91
BJP-16-h2 2.04 6.88 128.04 0.707103 0.02 0.97 5.58 2.80 27.75
BIP-17-h2 2.02 7.06 127.93 0.02 0.94 14.71 2.48 41.22
BJP-18-h2 3.28 6. 66 130.70 0.707100 0.02 0.81 10.37 3.95 47.92
BJP-19-h2 1.97 5.80 128.44 0.04 0.79 17.30 1.51 77.70
BJP-20-b1 2.41 6.44 129.03 0.707079 0.01 0.90 8.22 4.49 95.76
BJP-21-h2 3.85 5.60 132.39 0.02 0.85 9.22 2.91 182.28
BJP-23-b1 0.707619 0.00 0.76 4.69 1.43 1.98
BJP-24-bl 3.86 6.09 132.17 0.707019 0.03 0.77 7.89 3.06 58.05
BJP-25-bl 3.46 5.77 131.52 0.01 0.78 2.86 2.11 2.40
BJP-25-h2 0.707034 0.12 0.89 14.11 2.26 81.42
BJP-25-b4 4.24 6.69 132.65 0.707006 0.01 0.80 4.88 3.89

BJP-26-h2 4.25 6.70 132.67 0.707040 0.30 0.89 12.89 5.02 334.57
BJP-27-h2 3.59 6.51 131.42 0.707030 0.14 0.87 11.04 1.61 105.98
BJP-28-b1 4.16 7.87 131.89 0.707062 0.01 0.89 5.12 3.05 52.42
BJP-29-b1 4.08 7.91 131.72 0.20 0.92 3.51 1.20 46.42
BJP-30-b1 3.85 8.37 131.02 0.707105 0.01 0.75 8.03 1.55 33.45
BJP-31-bl 4.25 7.94 132.06 0.707069 0.01 0.88 2.96 1.21 28.31
BJP-32-h2 4.05 -8.08 131.57 0.707080 0.00 0.91 1.74 1.58 32.63
BJP-33-h2 3.93 7.92 131.41 0. 707066 0.01 0.84 4.49 1.38 33.16
BJP-35-b1 0.60 0.84 4.14 1.20 0.72
BJP-37-bl 2.33 0.51 1.08 1.41 1.95
BJP-38-bl 0.53 0.80 2.46 0.75 2.92
BJP-39-b1 2.54 0.37 1.74 1.62 1.58
BJP40-bl 1.44 0.74 1.94 1.13 0.66
BJP40-h2 0.56 0.83 2.06 2.56 2.37
BJP41-h2 0.707242 0.11 0.91 3.45 1.08 1.44
BJP42-bl 0.707017 0.03 0.80 3.18 3.51 29.14
BJP43-b1 2.76 8.09 128.93 0.01 0.83 3.18 4.26 58.24
BJP44-bl 2.72 7.70 129.04 0.707047 0.01 0.90 2.43 13.12 118.65
BJP45-b1 0.78 0.87 1.56 2.50 3.96
BJP45-h2 1.35 9.21 125.49 0.12 0.83 1.64 3.68 36.09
BJP46-bl 2.27 8.53 127.70 0.707081 0.02 0.86 2.83 3.08 323.85
BJP47-bl 1.79 8.15 126.91 0.707098 0.02 0.89 2.66 3.18 7.41
BJP48-bl -1.39 8.75 120.10 0.03 0.90 1.28 2.51 23.95
BJP49-bl 0.87 -7.84 125.19 0.707083 0.03 0.89 1.42 2.78 43.28
BJP49-h2 1.16 0.81 2.09 2.03 3.33
BJP-50-b1 0.53 -8.54 121.96 0.01 0.70 2.77 4.52 79.35
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Fig.5 Depositional environment indicator and evolution characteristics of Permian in Bajiaocun profile, Gulin, Sichuan
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