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Sedimentary evolution and hydrocarbon exploration potential of platform-margin
zones in the upper sub-member of the 2" member of the Middle Permian Maokou
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Abstract: Platform-margin zones in the upper sub-member of the 2" member of the Maokou Formation (also referred to as
the Mao 2 Member) in the Sichuan Basin exhibit enormous hydrocarbon exploration potential , with constant breakthroughs
having been made in the central to northwestern Sichuan Basin. However, the distribution pattern of platform-margin zones in
the eastern Sichuan Basin remains unclear due to limited studies. Focusing on the eastern Sichuan Basin, we conduct
sub-layer division and correlation, investigate the distribution and evolutionary pattern of the platform-margin zones
therein, and propose hydrocarbon play fairways. The results indicate that the upper sub-member of the Mao 2 Member in
the eastern Sichuan Basin exhibits two fourth-order eustatic cycles, as evidenced by lithologic assemblages and logs.
Based on this finding, the upper sub-member can be divided into sub-layers 1 and 2. Both sub-layers consist of the

sedimentary systems of rimmed carbonate platform facies, with major sedimentary subfacies including platform-margin
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shoals, inter-shoal lagoons, intra-platform shoals, and semi-restricted seas. The platform-margin zones in both sub-
layers show similar distribution patterns, with platform-margin shoals along the Linshui-Fengdu and Dazhu-Zhongxian
platform-margin zones spreading in the NW-SE direction. During the deposition of sub-layer 1, platform-margin shoals
in both platform-margin zones display pronounced differentiation, separated by banded inter-shoal lagoons. During the
deposition of the sub-layer 2, platform-margin shoals display lateral migration and an expanded planar distribution area,
manifesting a contiguous development in the eastern part. The superimposition of penecontemporaneous karstification
and dolomitization on platform-margin shoals is identified as the main cause of the formation of high-quality reservoirs.
The Linshui-Fengdu and Dazhu-Zhongxian platform-margin zones are favorable for reservoir development, while slope-
troughs and inter-shoal lagoons emerge as favorable areas for source rock development. The platform-margin shoals along
the Dazhu-Zhongxian platform-margin zone exhibit great hydrocarbon exploration potential, serving as a new
hydrocarbon play fairway.

Key words: play fairway, platform margin, sedimentary evolution, carbonate rocks, Maokou Formation, eastern

Sichuan Basin
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Fig. 1 Regional geological map and composite stratigraphic column of the Maokou Formation in the study area (Fig. 1b modified after

reference [10])
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Fig. 2 Composite stratigraphic column of sequences in the upper sub-member of the Mao 2 Member in well Fangdong-1 in the eastern

Sichuan Basin
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Fig. 3 Petrological characteristics of the upper sub-member of the Mao 2 Member in the study area
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