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Stacking patterns and sedimentary evolution characteristics of microbial
mound-shoals in the 4th Member of the Sinian Dengying Formation,
Gaomo area, Sichuan Basin
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Research Institute, Southwest Oil & Gasfield Company, PetroChina, Chengduw, Sichuan 610051, China)

Abstract: The reservoirs in the 4th member of the Sinian Dengying Formation (Deng 4 Member) , Sichuan Basin are
facies-controlled karst reservoirs formed by microbial mound-shoal deposits superimposed with dissolution and
karstification. Clarifying the distribution and evolution characteristics of these microbial mound-shoals is essential for
refined reservoir characterization. This study identified mound-shoal sedimentary microfacies types, characterized their
stacking patterns and distribution characteristics across depositional stages, and clarified their sedimentary evolution
processes and controls on reservoir development in the Deng 4 Member of the Gaomo area, Sichuan Basin, using
integrated core, outcrop, well-log, and 3D seismic data. As indicated by the research results, (1) three types of mound-
shoals developed in the Deng 4 Member under the control of relative water depth : vertically stacked, laterally migrating,
and isolated types. The vertically stacked mound-shoals are characterized by massive aggradational geometry, displaying
multi-layer parallel seismic events with moderate-to-weak amplitude and moderate-to-weak continuity. The laterally
migrating type forms tabular laterally accreted or progradational mound-shoals, showing shingled seismic events with
moderate-to-weak amplitude and moderate-to-weak continuity. The isolated type occurs as sheet-like mound-shoals,

showing mound-shaped weak seismic reflections. (2) Temporally, mound-shoals were initially confined in distribution
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during the early depositional stage, dominated by migrating and isolated types. In the late stage, these complexes
expanded, encompassing all three stacking patterns. (3) The average porosities of vertically stacked and laterally
migrating mound-shoals are 5.2% and 3.3%, respectively. These two types contain well-developed high-quality
reservoirs and are favorable exploration targets. In contrast, isolated mound-shoals have an average porosity of only
2. 2%, with poorly developed high-quality reservoirs. The Deng 4’ and Deng 4° sublayers in the platform-margin zone
are dominated by vertically stacked mound-shoals and have relatively high development potential, whereas the
intraplatform area is dominated by isolated mound-shoals, exhibiting poor reservoir performance.

Key words: stacking pattern, sedimentary evolution, microbial mound-shoal, Dengying Formation, Sinian, Gaomo

area, Sichuan Basin
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Fig. 1 Tectonic and sedimentary characteristics of the Late Sinian in the Sichuan Basin
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Fig. 2 Photographs showing typical outcrops, cores, and thin-sections of mound-shoal sedimentary microfacies from the Deng 4 Member,

Sichuan Basin
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Fig. 3  Litho-electric characteristics of mound-shoal sedimentary microfacies in the Deng 4 Member, Gaomo area, Sichuan Basin
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Fig. 4 Lithological assemblage characteristics of mound-shoals with different stacking patterns in the Deng 4 Member, Gaomo area,
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Fig. 6 Field photographs showing outcrop characteristics of mound-shoals with different stacking patterns in the Dengying Formation at the

Xianfeng section, Ebian, Sichuan Basin
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