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Petroleum geological theory and exploration prospects of buried hill
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Abstract: Buried hill hydrocarbon reservoirs constitute a core strategic field for oil and gas reserves and production
growth in offshore China. However, they are characterized by complex hydrocarbon accumulation processes and high
exploration difficulty, and existing research lacks a systematic theoretical summary of the entire sea area. Based on
macro-statistical analysis of tens of thousands of square kilometers of high-precision 3D seismic data and thousands of

deep exploration wells across offshore China, this paper selects the carboniferous carbonate buried hills in Weixinan
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Sag and the Penglai 9-1 Mesozoic granite buried hills as typical “dual-endmember” case studies to clarify their
current petroleum geological theoretical system and exploration prospects. The results indicate that both major types
of core buried hills follow a three-stage evolutionary law of “basement construction—uplift and denudation—
finalization and reformation” . Driven by different regional dynamic settings, these buried hills have formed via
differentiated mountain-forming mechanisms dominated by negative inversion structures and deep magmatic diapirs,
respectively. Reservoir development in both cases is controlled by the coupling of tectonic fracturing and supergene
reformation. Specifically, the carbonate buried hills are co-regulated by dominant lithology, fault systems, and multi-
stage karstification, resulting in a dominance of “karst-fracture” composite reservoirs. In contrast, the development of
granite buried hills is constrained by mineral weathering potential, fracturing, and paleogeomorphology, exhibiting
a distinct “ weathering crust-fracture”  reservoir pattern with vertical pseudo-layered zonation. Hydrocarbon
accumulation in both types presents a typical “young-source and old-reservoir’ characteristic. Weixinan Sag is best
represented by an accumulation model driven by a single-sag near-source supply, transport via a fault-fracture
network, and large-scale late-stage charging during the Late Pliocene. Meanwhile, the Penglai 9-1 oilfield features a
large-scale composite accumulation pattern characterized by a combined multi-sag supply, deep major fault
domination, and pulse-like charging of abnormal high-temperature thermal fluids, which occurred approximately 3.2 Ma
(Pliocene), leading to extensive oil enrichment within the top weathering crust. On this basis, carbonate inner buried
hills and granite weathering crusts are identified as the two core strategic domains for future offshore exploration.
Furthermore, key technical problems such as deep oil and gas accumulation in ancient buried hills are thoroughly
analyzed, providing systematic theoretical support for future hydrocarbon exploration in offshore China.

offshore China;

hydrocarbon accumulation model; exploration prospect
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Fig. 7 Zonation model of weathering crust in a granite buried hill
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Fig. 9 Supergene reformation model of the Penglai 9-1 buried hill
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Fig. 14 Hydrocarbon accumulation model of the Penglai 9-1 granite buried hill
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Table 1 Multidimensional comparative analysis of the geological characteristics of sub-basin oil and gas reservoirs in carbonate and

granite formations in China’s offshore areas
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