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Fig.1  Location of the study area and bottom structure map of the Longmaxi Formation in the Weirong shale gas field
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Fig.2 Gamma ray (GR) curve, Multi-taper method (MTM) spectrum analysis, long short eccentricity filtering, and sliding spectrum

analysis of the Wufeng Formation-1st member of Longmaxi Formation in the Weirong area
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Fig.3  Analysis results of COCO and eCOCO of the Wufeng Formation-1st member of Longmaxi Formation in the Weirong area
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Fig.9 Schematic diagram of the shale formation environment and sedimentary mode of the 1st member of Longmaxi Formation

in the Weirong area
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Research on Shale Facies Combination Based on Milankovitch Theory:
A case study from the 1st member of Longmaxi Formation in the
southern Sichuan Basin

HUANG Pu', XIONG Liang’,ZHAN GuoWei',CHENG HongLiang',ZHAO Yong',ZHANG ShiHua'
1. Exploration and Development Research Institute of SINOPEC Southwest Oil and Gas Branch, Chengdu 610095, China
2. SINOPEC Southwest Oil and Gas Branch, Chengdu 610095, China

Abstract: [Objective ] Building an isochronous shale facies combination framework for stratigraphic science based
on Milankovitch theory and designing an accurate shale facies characterization method are important for evaluating
the vertical and horizontal heterogeneity changes of shale facies combinations. This is achieved by studying regional
sedimentary patterns.[ Methods ] We accurately calculated the composition of shale minerals through Lithoscanner el-
emental scanning logging and multi mineral models, classifying the lithofacies. Additionally, the Ipsom supervised
neural network algorithm was used to conduct gas well lithofacies identification without Lithoscanner elemental scan-
ning logging data. We extract the Milankovitch cycles from the strata through time series analysis methods such as
spectral analysis, optimal sedimentation rate estimation, and Gaussian filtering.[ Results ] The 1st member of Long-
maxi Formation in the Weirong area contains 12 lithofacies. Using the top surface of the Guanyinqiao section as an
anchor point, eight fourth order sequences and 24-26 fifth order sequences can be identified. Using the upper and
lower boundaries of the fourth order sequence as the framework for lithofacies assemblages, the E1 to E4 lithofacies
assemblages in the middle and lower parts of the Longyi member were shown to exhibit multiple lithofacies types and
rapid changes in the proportion of the main lithofacies. The vertical and horizontal changes of the E5 to E8 lithofacies
assemblages are relatively small. [ Conclusions ] By studying the differences and changes in lithofacies assemblages
to determine the sedimentary pattern of shale in the Weirong Long Formation, we determined that the vertical and
horizontal differences in lithofacies assemblages are primarily influenced by marine productivity and land source
supply in central Sichuan. Overall, the quantitative research results of shale facies combinations and the local sedi-
mentary patterns provide new ideas for predicting favorable lithofacies locations within the region and more accurately
predicting favorable areas for oil and gas exploration.
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