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Hydrocarbon accumulation models of buried hills in the Dongpu Sag,
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Abstract: The hydrocarbon supply modes and accumulation processes of buried hills are yet to be clarified in the Dongpu
Sag, Bohai Bay Basin. In this regard, we systematically classify the buried hills based on their morphologies and
internal structures. In combination with the developmental characteristics of source rocks and the source rock-reservoir
contact relationships, we determine the hydrocarbon supply modes of various buried hills, as well as the controlling
effects of the fault-sand body-unconformity carrier system on the hydrocarbon accumulation process. Accordingly, the
hydrocarbon enrichment and accumulation patterns of buried hills in the Dongpu Sag are proposed. The results indicate
that the Dongpu Sag exhibits three buried-hill morphologies: residual, fault-block, and decollement. These hills can be
categorized into five types based on their internal structures, namely monoclinal-residual, folded-residual, monoclinal-
fault-block, folded fault-block, and monoclinal-decollement buried hills, with the monoclinal-fault-block type
predominating. Hydrocarbon reservoirs therein are primarily supplied by two suites of source rocks, unidirectionally or
bidirectionally. Hydrocarbon charging occurs principally through five supply modes: stepped, bridging, lateral-contact,
full-contact, and cutting-through. Therefore, the hydrocarbon migration efficiency and accumulation processes in these
buried hills are under the action of diverse hydrocarbon transport conditions. The differential hydrocarbon migration and
accumulation in fault-block buried hills are primarily governed by the vertical transport capacity of faults, lateral

transport capacity of sandstones, and the lateral sealing performance of faults. In addition, for hydrocarbon
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accumulation near the unconformities in the buried hills, the transport capacity of the unconformities represents a key
controlling factor, determining the locations of hydrocarbon enrichment and the scales of hydrocarbon reservoirs. The
differential hydrocarbon accumulation in the buried hills is attributed primarily to the differences in hydrocarbon supply
modes and transport conditions. Specifically, the compressional-tensile folded-block-block buried hills, receiving
bidirectional hydrocarbon supply through full contact and bridging, exhibit the most significant hydrocarbon enrichment.
In contrast, the erosional monoclinal-residual buried hills with unidirectional, stepped hydrocarbon supply display a
relatively low degree of hydrocarbon enrichment.

Key words: enrichment and accumulation, hydrocarbon supply mode, hydrocarbon transport condition, quantitative

assessment, hydrocarbon reservoir, buried hill, Dongpu Sag, Bohai Bay Basin
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Fig. 1 Stratigraphic column (a)™’ and unconformity distribution (b) of the Dongpu Sag
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Fig.2  Map showing the buried hill locations and structural units of the Dongpu Sag
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Table 1 Buried hill types in the Dongpu Sag and their styles
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Fig. 3 Hydrocarbon-generating intensity of sources rocks in the middle part of the 3rd member of the Shahejie Formation (a)"*! and gas-

generating intensity of the Carboniferous-Permian coal-measure source rocks (b)™ in the Dongpu Sag
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Fig. 4 Distances from the Mesozoic buried hills to the source kitchen of the 3rd Member of the Shahejie Formation (a) and from the

Paleozoic buried hills to the hydrocarbon kitchen of coal-measure source rocks (b) in the Dongpu Sag
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Map showing the distribution of faults in the Dongpu Sag
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