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Comparative analysis of preservation conditions for shale oil in second member of Funing
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Mechanisms and Effective Development, Beijing 102206, China; 3. School of Earth Sciences, Northeast Petroleum University, Daqing,
Heilongjiang 163318, China; 4. School of Ocean and Earth Science, Tongji University, Shanghai 200092, China)

Abstract: Exploration breakthroughs of shale oil have been successively achieved in the second member of the Paleogene Funing Formation
in four main sags (Qintong, Gaoyou, Jinhu, and Haian) of the Subei Basin, marking an important area for future increases in reserves and
production. The evolution of shale oil accumulation processes differs greatly among major sags. The unclear understanding of the differences
in preservation conditions, controlling factors, and the development patterns of formation overpressure for shale oil has constrained further
exploration deployment. Starting from the differential evolution processes of the major sags, and combined with a comparative analysis of the
top—bottom conditions, fault development, and fault activity, the differences in shale oil preservation conditions and their influencing factors
across various sags were clarified. Additionally, the preservation mechanisms of abnormal overpressure in complex fault=block areas was
revealed. The results indicated that the differences in the sedimentary facies belts of the second member of the Paleogene Funing
Formation’s base in the eastern and western parts of the basin formed the basis for current differences in formation overpressure. The activity
and development degree of faults within each sag during the Wubao event, as well as the differential controlling effect of the Tan—Lu fault
zone on the western part of the basin on each sag (manifested as a gradual weakening of late—stage fault activity in the second member of the

Paleogene Funing Formation from west to east), constituted the core of current differences in formation overpressure across the sags. During
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the middle to late stage of sedimentation of the Yancheng Formation, the Haian and Yancheng Sags in the eastern part of the basin first entered

the hydrocarbon generation threshold, while the Qintong, Gaoyou, and Jinhu Sags in the central and western part experienced local deepening,

increased thermal maturity, and secondary hydrocarbon generation. This process was crucial in the current differences in formation

overpressure across the sags. For medium—to—high maturity shale oil, the preferred favorable exploration areas were located in the deep and

stable zones of the Jinhu, Gaoyou, and Qintong Sags. For low to medium maturity shale oil, the preferred favorable exploration areas were

located in the deep zones of the Haian and Yancheng Sags. Moreover, within a sag, larger fault scales and closer proximity to faults were less

favorable for shale oil preservation. The research findings provide guidance for shale oil exploration in continental fault—depression basins.

Keywords: Subei Basin; second member of Funing Formation; shale oil; preservation conditions; formation overpressure
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Fig. 1 Sedimentary facies and comprehensive stratigraphic column of second member of Funing Formation, Subei Basin
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Fig. 2 Enrichment intervals and roof—to—floor conditions of shale oil in second member of Funing Formation in main sags of Subei Basin
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Fig. 4  Development characteristics of faults in second member of Funing Formation, typical sags in eastern and western Subei Basin
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Fig. 6 Structural and thermal evolution processes of main sags in Subei Basin
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Fig. 7 Burial and thermal evolution of second member of Funing Formation in Gaoyou Sag, Subei Basin
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Fig. 9 Favorable area prediction of shale oil in second member of Funing Formation, Subei Basin
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