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Fig. 2 Geological structure profile of the Cenozoic in the Huanghua Depression
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Hydrocarbon accumulation conditions and enrichment models in the deep
subsag zone of the Huanghua Depression

CHEN Changwei , CHEN Jiaxu", CHAI Gongquan , LIU Guoquan , CUI Yu,
SONG Shunyao , DONG Wentao , ZHANG Shaohui , ZHANG Rui

PetroChina Dagang Oilfield Company, Tianjin 300280, China

First author, E-mail: chenchwei@petrochina.com.cn
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Abstract: [Objective] The deep subsag zones of rift lake basins remain underexplored, but are critical areas for the
discovery of strategic resource plays. Thus, understanding the hydrocarbon accumulation systems in these zones is
essential. [Methods] This study focuses on the deep subsag zone of the Huanghua Depression and conducts an in-
depth analysis of the sedimentary, reservoir, source rock, and trap conditions to elucidate the sandstone distribution
mechanisms, reservoir development processes, and hydrocarbon accumulation models in the deep subsag zone.
[Results] The deep subsag zone of the Cangdong Sag, located near the basin margin and close to the provenance
area, has a source-fault-sag configuration that promotes fan-delta deposition. This zone exhibits a spatial
configuration of "sandstone-mudstone interlayers with lower source and upper reservoir" and a temporal pattern of
"early oil charge and early deep burial". In contrast, the deep subsag zone of the Qikou Sag, situated farther from the
provenance area at the basin center, follows a source-trench-slope configuration conducive to far-shore submerged
fan deposition. Its spatial configuration is "mudstones covering sandstones with three-dimensional oil charging", and
its temporal configuration is "late oil charge and late deep burial". Both zones are rich in mudstones and sandstones,
with high-quality source rocks that exhibit high thermal maturity and are conducive to large-scale hydrocarbon
generation. The prevailing conditions favor the development of large sand bodies. Three key factors (dominant
minerals, organic acid dissolution, and anomalous overpressure)play a critical role in the formation of effective
reservoirs. The deep subsag zones also offer superior trapping conditions, primarily in the form of lithological
hydrocarbon reservoirs, characterized by source-reservoir coupling, proximal source charging, and zonal
enrichment. [Conclusion] This study highlights the substantial exploration potential of the deep subsag zones in
faulted lake basins, providing valuable insights for hydrocarbon exploration in these areas.

Key words: faulted lake basin; Huanghua Depression; deep subsag zone; accumulation condition; hydrocarbon

accumulation; enrichment model
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