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Abstract Recent significant breakthroughs in natural gas exploration have been achieved in the
shoal-facies dolomite reservoirs of Member 2 of the Middle Permian Maokou Formation in the Sichuan Ba-
sin. The distribution of these dolomite reservoirs is fundamentally controlled by the dynamic interplay be-
tween sedimentary evolution and tectonic-sedimentary differentiation during the Maokouan stage under the
influence of the Emeishan mantle plume. Integrating field outcrops, drilling data, well logs, and cono-
dont biostratigraphy, this study establishes the correlation between lithostratigraphic and biostratigraphic
frameworks in the central-northern Sichuan Basin, investigates the coupling mechanism between Emeishan
plume activity and Maokouan sedimentary evolution, and precisely constrains the timing of tectonic-sedi-
mentary differentiation. Key findings include; (1) Pre-eruptive crustal uplift induced by the Emeishan
mantle plume established a SW-high/ NE-low carbonate ramp during the deposition of Member 1 to Lower
Member 2 of Maokou Formation. Subsequent plume-driven tectonic activity transformed the ramp into a dif-
ferentiated platform system during Upper Member 2 deposition, forming the Mianzhu-Pengxi intraplatform
depression, Guangyuan — Kaijiang shelf, and the 400 km-long Jian’ge — Fengdu platform-margin belt.
(2) Tectonic-sedimentary differentiation initiated within the Jinogondolella altudaensis conodont zone
(263-262 Ma), with subsequent intensification of plume activity triggering northward expansion of the
Guangyuan—Kaijiang basin facies. (3) Subaqueous volcanic eruptions likely occurred in southwestern Si-
chuan during the Maokouan stage, potentially developing an E-W trending intraplatform depression along
the Dujiangyan—Jianyang area. (4) Prototypes of the Mianyang—Wusheng shelf and Kaijiang—Liangping

intraplatform trough, characteristic of the Late Permian Changhsingian stage, were established no later

than the depositional stage of the Upper Member 2 of Maokou Formation.
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Fig. 6 Photographs of field sections, cores and thin-sections of the Maokou Formation in Sichuan Basin
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Fig.7 Seismic reflection profiles in central and northern Sichuan Basin ( profile location shown in Fig. 5 with green line)
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Fig. 9 Sedimentary evolutionary models of the Middle Permian Maokou Formation in Sichuan Basin
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