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The microbial mud mound of the Middle Permian Qixia period in Sichuan
basin and its indication significance to sedimentary environment

LIU Zhi—cheng"’, YANG Wei’, WANG Wei', ZHANG Peng'

(1. Sichuan Institute of Land Planning and Survey, Chengdu 610045, Sichuan, China; 2. State Key Lab of Oil & Gas Reservoir
Geology and Exploitation Engineering, Chengdu 610500, Sichuan, China)

Abstract: A microbial mud mound was found for the first time in the Middle Permian Qixia Formation of Huayin Xikou area. This
mud mound is supported by mud, the primary builder is fungi, followed by invertebrates. The species diversity is low, with high
species richness. The main lithology includes bioclastic micritic limestone and thrombolite. The mud mound can be divided into
mound — core, mound — flank, and mound —base. According to the results of sample analysis of the Qixia Formation, all of the
paleosalinity Z values >122, 6°C > 0; 5"O values are between —6.33%0 and —4.42%., the ancient water temperature values are
between 33.60°C and 24.26°C, V/(V +Ni) ratio is 0.51228, and U/Th ratio is 8.28205, suggesting that the environment of Qixia

period was characterized by relatively deep water, relatively weak hydrodynamics, higher temperature, high salinity and anoxic
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nature. Such an environment was conducive to the development of microbial mud mound, and affected the development and growth

of reef-building organisms. This was one of the reasons leading to the lack of skeleton of the reef in Qixia Formation.

Key words: Sichuan basin; middle Permian; Qixia Formation; microbial mud mound; sedimentary environment
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Fig.2 Composite section of the Qixia Formation in Xikou of Huayin
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Fig.3 Photo of mud mound in the Qixia Formation of Xikou, Huayin
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Table 1 The distribution of paleosalinity Z values of the
Qixia Formation in Xikou, Huayin
AR KNG B 67Cops/%0 60 pos/% HEE Z1H

HY-1 3 = 1.84 -6.33 127.9271995
HY-10 5-1 Ve 352 -4.84 132.0967723
HY-16 8-3 Ve 445 -4.50 134.1769298
HY-19 10 AT 432 -5.12 133.6034992
HY-22 13-1  JKAr 4.58 -4.42 134.4712364
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Table 2 The ancient water temperature values of the Qixia
Formation in Xikou, Huayin

AR REENE HE 0 Coop/%o 6"0ppp/%0 T LIE/C

HY-1 3 TR 1.84 -6.33 33.59427
HY-10 5-1 W 352 -4.84 26.24266
HY-16 8-3 KA 445 -4.50 24.62972
HY-19 10 Wi 432 -5.12 27.59439
HY-22 13-1 R4+ 458 -4.42 24.25621
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Table 3 Basic features and related indicators for anoxic environment and oxygeneous environment
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Table 4 Geochemical analytical values for paleo—oxygenation facies of the Qixia Formation in Xikou, Huayin

ARG CRFENZ HIE \% Ni U Th V/(V+Ni) U/Th
WLI 2-1 K 532 435 1.24 0.44 0.55016 281818
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Fig.5 Sedimentary facies distribution of the Qixia Formation in Sichuan basin
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Fig.6 Map of development pattern of mud mound in the Qixia Formation of Xikou, Huayin
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Fig.7 Correlation of different sedimentary environments of the Qixia Formation in Xikou, Huayin
a—Boundaries of the Liangshan Formation and Qixia Formation; Liangshan Formation lithology is greenish gray shale, Qixia formation lithology is
interbedded micrite and marl, with eye eyelid structure and flint clumps; b—Eyelid limestone in the first layer, black laminated micrite, rare
bioclastics, high organic matter content, representing an anoxic environment, plainlight; c— Mud mound—flank, black laminated micrite, the
bioclastic seriously broken, plainlight; d—Eyelid limestone in the fifth layer, better preservation of Climacammina, plainlight; e—Micritic bioclastic
limestone in the fourth layer, bioclastics preserved intact, Foraminifera, Ostracoda, Algae and other visible, plainlight; f— bioclastic limestone in the
sixth layer, the state of bioclastic reservation varies, Foraminifera, Gastropods, Ostracods visible, plainlight
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