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Abstract The Pearl River Mouth Basin, a typical Cenozoic continental margin rift basin, derives
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its major hydrocarbon resources from the lacustrine source rocks of the Wenchang Formation in the Eocene.
Divided by the central uplift, faulted and detached depressions have developed respectively in the northern
and southern parts of the basin. There are significant differences in hydrocarbon distribution, and the
causes of these differences remain unclear. In this study, technical methods including structural evolution
analysis, sedimentary system reconstruction, and source-fault-sandbody association analysis were
employed. It reveals the basin’s structural evolution law of “faulting first then detaching, faulting in the
north and detachment in the south” and the sedimentary evolution characteristics of “terrestrial environ-
ment in the early stage and marine environment in the late stage, deltas in the north and fan deposites
(fan delta, sublacustrine fan or submarine fans) in the south”. The different tectonic sedimentary
evolution processes of the two types of depressions formed source-fault-sandbody associations, resulting in
different petroleum accumulation patterns and enrichment laws. Differential source-fault-sandbody
associations and petroleum accumulation patterns were established separately. Characterized by high quality
lacustrine source rocks, steep faults and sandbodies near sediment provenance, faulted depressions were
apt to generate oil-rich accumulation pattern. But for detached depressions featured by high quality
lacustrine source rocks, fault block tilting adjusted faults and sandbodies far away from sediment
provenance, gas-rich accumulation pattern with locally oil-rich was predominating. The study points out
that hydrocarbons in faulted sags are enriched in the steep slope zone, uplifts in the depression-center and

inner gentle slope zone, while those in detachment depressions are enriched in the gentle slope zone. This

provides constructive suggestions for petroleum exploration.
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Fig. 1 Distribution map of tectonic units and the two types of depression
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Fig. 2 Stratigraphic column with tectonic sedimentary evolution

stages of the Pearl River Mouth Basin ( modified from Zhu et al.,
2019; Gao et al., 2023b; Wu et al., 2024)
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Fig. 3 Tectonic evolution profiles of the Pearl River Mouth Basin
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Fig. 5 Tectono—sedimentary evolution patterns of Huizhou sag
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Fig. 6 Tectono-sedimentary evolution patterns of Wenchang A sag
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Fig. 7 Tectono—sedimentary evolution patterns of Kaiping sag
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