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Fig.1 Shale burial depth of the Longmaxi Formation in the research area and comprehensive stratigraphic
histogram of the Wufeng-Longmaxi Formation
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Fig.2 Comprehensive histogram of the Longmaxi Shale depositional unit in well W01
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Fig.3 Characterization of the Longmaxi Shale in well W01
(a) argillaceous siltstone in unit II; (b) clay-bearing siliceous shale in unit I-C; (c) lime-bearing siliceous shale in unit I-B; and (d) :

organic-rich siliceous shale in unit I-A
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Fig.4 Cross-plot of P-wave impedance and clay content of the Longmaxi Formation shale in well WO01(data

arranged by sedimentary unit)
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Fig.5 Rock structure model !
(a) heterogenous support in clay-bearing siliceous shale; (b) grain support in argillaceous siltstone (White represents quartz and carbonate

particles, gray represents clay matrix)
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Fig.6 Cross plot of P-wave impedance and P-S-wave velocity ratio of the Longmaxi Formation shale in well

W01 (data arranged by sedimentary unit)
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Abstract: [Objective] It is important for reservoir quality evaluation and geological modeling of unconventional
oil and gas reservoirs to know the direct relationship between sedimentary environment and seismic elastic
response of organic shales. [Methods] The sedimentary characteristics and lithofacies of the Longmaxi Shale in
the Zigong area were characterized, four depositional units (1-A, I-B, I-C and II) were identified, and the influence
of sedimentary environment on the elastic characteristics of shale of Longmaxi Formation in Zigong area, Sichuan
Basin was analyzed. [Results] The results show that the sedimentary environment primarily controls the elastic
characteristics of the shale in the Longmaxi Formation in two aspects: (1) owing to the difference of rock structure
caused by hydrodynamic action, the elastic characteristics of shale in the deep water shelf environment are clearly
different from those of argillaceous siltstone in the overlying turbidite environment; (2) in the deep water shelf
environment, the variation of elastic characteristics is controlled by the precession system and water depth. In
addition, quartz and total organic carbon (TOC) content have a competitive relationship in influencing the elastic
characteristics of the reservoir. Finally, the prediction ability of pre-stack amplitude vs. offset (AVO) inversion to
seismic elastic attributes is used to trace the sedimentary evolution process, which provides insight into directly
characterizing sedimentary facies of unconventional shale reservoirs by geophysical attributes. [Conclusions] The
sedimentary environment affects the elastic characteristics of shale reservoirs by controlling the structure and
composition of rocks. By analyzing the influence of quartz and TOC content on the elastic characteristics of
reservoir, the softening effect caused by organic matter was found to be dominant when the quartz content is low,
and the hardening effect of quartz grains dominant when the quartz content is high.

Key words: sedimentary environment; elastic properties; organic shale; Longmaxi Formation; Zigong area;

Sichuan Basin



