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Abstract: As fault-controlled lacustrine basins enter the late syn-rift stage, tectonic activity gradually weakens and the
growth rate of accommodation space slows down. Limited accommodation space makes sediment supply and depositional
processes more complex, in which both direction and intensity are prone to significant fluctuations, resulting in highly
variable architectural styles of composite sand bodies. Changes in local paleogeomorphology and sediment provenance
further make it difficult to predict depositional distribution patterns and composite sand body architecture, which
severely restrict fine reservoir characterization. Taking the Eocene Enping-Zhuhai Formation in the eastern Kaiping Sag,
Pearl River Mouth Basin (PRMB), as an example, this study aims to clarify the deltaic sedimentary evolution process in
a marine-continental transitional setting during the late syn-rift stage by integrating core, well log, and 3D seismic data
and applying combination of sedimentological analysis, facies-belt identification, and architectural-element dissection.
An evolutionary model of “early lowstand fluvial-dominated delta while late highstand tide-influenced delta” is

proposed. Guided by this model, four types of composite sand body architectural styles are identified : interbedded thick-
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thin stacking type, multiphase thick-bed stacking type, multiphase interbedded type with lateral continuity, and multiphase
thin-bed type with lateral continuity. Corresponding to diverse stages of delta evolution, the study further indicates that, under
an early multi-source supply background, multi-phase thick-bed stacking sand bodies and interbedded thick-thin stacking sand
bodies developed during the lowstand systems tract (LST) ; multi-phase thin-bed sand bodies with lateral continuity developed
during the transgressive systems tract (TST) ; and multiphase interbedded sand bodies with lateral continuity developed during
the highstand systems tract (HST). The research results provide new insights and methodological references for characterizing
composite sand body architecture and predicting reservoirs finely during the late syn-rift stage.

Key words: delta evolution, marine-continental transition, late syn-rift stage, sedimentary evolution, composite sand

body, Enping-Zhuhai Formation, eastern Kaiping Sag, Pearl River Mouth Basin
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Tectonic division (a), composite stratigraphic column (h), and seismic section across wells A and B with interpreted horizons (¢)

of the eastern Kaiping Sag, Pearl River Mouth Basin (PRMB) (modified after reference [24])
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Fig. 2 Composite stratigraphic column, grain—size distribution, and core photographs of well C in the eastern Kaiping Sag, PRMB
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Fig. 3 Cross-well correlation section of sedimentary microfacies across wells D and C in the eastern Kaiping Sag, PRMB
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Fig. 4 Seismic attribute slices and depositional distribution characteristics in the eastern Kaiping Sag, PRMB
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