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Abstract Reservoir quality of the Lower Cambrian Qiongzhusi Formation in Sichuan Basin is highly
heterogeneity. Laminae, as the fundamental sedimentary structural units of fine-grained rocks, are the
primary controls on reservoir heterogeneity. However, their genetic mechanisms and reservoir-controlling
effects remain insufficiently understood. In this study, we integrate core observation, thin-section
analysis, scanning electron microscopy ( SEM ), and pore structure characterization to systematically
classify lamina types, interpret their depositional processes in the Qiongzhusi Formation of the Southern
Sichuan Basin, and evaluate their control over reservoir quality. Four types of depositional processes are
identified ; suspension settling, bottom-current deposition, storm deposition, and gravity flow deposition.
Suspension settling deposits exhibit horizontally laminated felsic laminae and massive bedding, forming
siliceous shale facies with high total organic carbon (TOC, average 2.22% ) and porosity ( average
3.91% ), which represent the optimal reservoir type. In contrast, bottom-current deposits feature
siliceous-clay rhythmic interbeds, with moderate TOC ( average 1.48% ) and porosity ( average
3.08% ). Storm deposits and gravity-flow deposits exhibit significantly lower TOC (average 0.62% ) and
porosity ( average 2.85% ) due to highe-energy depositional events and increased terrestrial input.
Vertically, the Qiongzhusi Formation underwent multiple transgressive-regressive cycles. Sub-layers 1, 3,
and 5, deposited during highstand phases, are dominated by dominant suspension settling, and feature
high TOC, siliceous enrichment, and elevated porosity, making them the most favorable intervals for
shale gas accumulation. This study provides a systematic understanding of elucidates the depositional
controls on reservoir heterogeneity, offering critical geological constraints for optimizing shale gas sweet
spots in the Southern Sichuan Basin.

Key words fine-grained rocks, sedimentary processes, laminations, heterogeneity, shale gas,
Qiongzhusi Formation, southern Sichuan Basin
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Fig.2  Laminae formed by suspension settling of the Qiongzhusi Formation shale, southern Sichuan Basin
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Fig. 3 Laminae characteristics associated with traction current deposition in the Qiongzhusi Formation shale, southern Sichuan Basin
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Fig. 4 Laminae characteristics associated with storm deposition in the Qiongzhusi Formation shale, southern Sichuan Basin
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