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Abstract: The Xihu Sag in the East China Sea Shelf Basin (ECSSB) represents a significant offshore petroliferous sag of
China. Within this sag, the structurally moderate-to-high zones of the Pinghu slope belt have been intensively explored.
In contrast, the near-sag zone of the slope belt is characterized by rapidly changing sedimentary environments and
complex hydrocarbon transport systems under the influence of multi-stage tectonic movements. Consequently, the
hydrocarbon accumulation pattern in this zone remains poorly understood, restricting further exploration efforts. This
study focuses on the near-sag zone of the Pinghu slope belt. By integrating drilling data, data on cores and fluid

inclusions, logs, and seismic and geochemical data, we systematically investigate the characteristics of source rocks,
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reservoirs,, and transport systems in the Pinghu Formation, as well as the hydrocarbon accumulation stages. Furthermore, the
major factors governing hydrocarbon accumulation are explored, and a hydrocarbon accumulation pattern is established.
The results indicate that the in-situ source rocks of the Pinghu Formation in the near-sag zone are dominated by types 11
and III kerogens and exhibit high organic matter abundance. These proximal source rocks are generally in the high to
overmature stage, holding great hydrocarbon generation potential. Reservoirs in the near-sag zone are composed
primarily of feldspathic litharenites deposited in the tidal flat system. The reservoir spaces are dominated by primary
intergranular pores, followed by secondary dissolution pores, while the reservoir physical properties show significant
spatial variations. The near-sag zone exhibits composite hydrocarbon transport systems comprising multi-stage active
faults, large-scale sand bodies, and widespread catchment ridges associated with hydrocarbon accumulation, providing
primary pathways for efficient hydrocarbon migration. Hydrocarbons within the Pinghu Formation in the near-sag zone
originate predominantly from proximal coal-bearing source rocks. Two stages of hydrocarbon charging are identified,
each corresponding to the Longjing movement (16-10 Ma) and the Okinawa Trough movement (5 Ma), characterized by
early oil charging followed by dominant gas charging. The primary characteristics of hydrocarbon accumulation in the
near-sag zone include: (1) hydrocarbon supply from proximal source rocks; (2) reservoir development jointly controlled
by high-energy facies belts, overpressure-induced resistance to compaction, and early-stage organic acid dissolution;
and (3) hydrocarbon migration and accumulation governed by a composite fault-sand body-catchment ridge transport
system. Accordingly, a hydrocarbon accumulation pattern for the near-sag zone is established, characterized by
hydrocarbon supply from proximal high-quality source rocks, differential hydrocarbon migration and accumulation along
the fault-sand body-catchment ridge transport system, and fault-sealing-controlled hydrocarbon enrichment in high-
quality reservoirs. This hydrocarbon accumulation pattern provides a geological basis and reference for deep hydrocarbon
exploration in the Pinghu slope belt of the Xihu Sag.

Key words: transport system, hydrocarbon accumulation condition, Pinghu Formation, near-sag zone, Xihu Sag, East

China Sea Shelf Basin (ECSSB)
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Fig. 1 Tectonic units division and fault system characteristics of the Pinghu slope belt, Xihu Sag, Fast China Sea Shelf Basin (ECSSB)
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Fig. 2 Composite stratigraphic column of the Xihu Sag, ECSSB
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Fig. 5 Physical properties and pore characteristics of the Pinghu Formation in the near-sag zone of the Pinghu slope belt, Xihu Sag, ECSSB
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Fig. 13 Hydrocarbon accumulation patterns of the Pinghu Formation in the near-sag zone of the Pinghu slope belt, Xihu Sag, ECSSB

(see Fig. 1b for the section locations)
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