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Accumulation Conditions and Model of Deep Oil and Gas in
Southern Raoyang Sag of Bohai Bay Superimposed Basin
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Abstract: To clarify the hydrocarbon accumulation conditions and enrichment patterns in the deep strata of the southern Raoyang
Sag, and to address the exploration challenges of unclear resource potential, strong reservoir heterogeneity, and unknown
accumulation models, this study systematically analyzed source rock characteristics, reservoir development mechanisms, and
structural settings, and subsequently established and validated accumulation models. The results show that the lower submember
of the third member of the Shahejie Formation (Es,") developed high-quality source rocks in a semi-saline lacustrine environment.
Braided river delta sand bodies formed effective reservoirs through organic acid dissolution and early hydrocarbon charging. A large-
scale detachment and decollement structural setting controlled multiple favorable anticlinal belts. Based on these findings, two
accumulation models (intra-source and near-source) were established. Following the near-source model, Well Q104X was drilled in
the Yangwuzhai structural belt and yielded high-yield industrial oil flow, achieving a major exploration breakthrough in the deep
strata. This study confirms that the deep strata of the Raoyang Sag possess conditions for large-scale hydrocarbon accumulation.
The results provide an important reference for deep petroleum exploration in the Jizhong Depression and similar continental rift
basins, and are of great significance for resource replacement and reserve/production growth in mature oil regions.
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Fig.1 Structural outline map (a) and composite columnar section (b) of the Raoyang Sag
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Fig.2 Structural map of the T5 reflection layer (corresponding to the top surface of the Es, member) in the southern Raoyang Sag
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Fig.3 Seismic profile of the southern Raoyang Sag (profile location shown in Fig.2)
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