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Abstract: The Carboniferous-Permian coaly source rocks of the Upper Paleozoic in the Huanghua Depression constitute the
principal material basis for hydrocarbon accumulation within buried-hill reservoirs. However, stratigraphic differences in
hydrocarbon generation and their control on accumulation patterns remain poorly constrained. Focusing on the Late Paleozoic coal-
bearing strata, this study integrates coal maceral analysis, organic geochemistry, and typical buried-hill reservoir dissection to
systematically compare the Taiyuan and Shanxi formations. Combined with typical buried-hill reservoir dissection and
accumulation process reconstruction, the mechanisms of hydrocarbon enrichment and reservoir formation models are clarified.
Results indicate that both formations exhibit high organic matter abundance and are classified as good to excellent source rocks.
Vitrinite is the dominant maceral, and kerogen is primarily type Il.. The Taiyuan Formation contains relatively higher proportions
of vitrinite and exinite, making it the dominant hydrocarbon-supplying interval in the study area. Hydrocarbon evolution is
characterized by an “early oil-late gas” pattern, namely oil generation first and gas generation later. Reservoir formation
experienced multiple stages, including initial charging in the Early Cretaceous, partial destruction in the Late Cretaceous, re-
accumulation in the Paleogene, and superimposed charging since the Neogene. Hydrocarbon sourcing shows clear differentiation,
forming a composite supply system of coal-derived gas and Paleogene oil. Since the Paleogene, the Qibei-Chenghai and
Wumaying-Wangguantun areas have developed high secondary gas-generation intensity, which provided an important material
basis for late-stage gas charging in buried hills.Five accumulation models are established: (1) dual-source late-stage accumulation;
(2) single-source late-stage accumulation; (3) single-source two-stage accumulation; (4) dual-source staged accumulation; and (5)
dual-source composite accumulation.Differential enrichment of hydrocarbons within buried hills is jointly controlled by source rock
quality, hydrocarbon generation intensity, composite migration systems, and tectonic activities, among which the matching
relationship between fault activity and effective hydrocarbon supply is the key to multi-stage accumulation. These results provide a
geological basis for understanding coal-related hydrocarbon accumulation mechanisms and for favorable zone evaluation.

Key words: Huanghua Depression; Upper Paleozoic; coaly source rock; source -controlled accumulation; buried -hill reservoir;

petroleum geology.
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Fig.1 Regional tectonic setting and composite stratigraphic column of the Huanghua Depression (modified from Liu ez al.(2022))
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Table 1 Maceral compositions of coal-bearing source rocks in the Huanghua Depression
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Fig.12 Hydrocarbon accumulation models of buried-hill reservoirs in the Huanghua Depression
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