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Fig.1 Regional geological map of the Jimusar Sag in the Junggar Basin (modified from references [27-28])
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Fig.2 Microscopic characteristics of different types of reservoir rock cores and cast thin sections
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Fig.3 Schematic diagram of the storage space in shale oil reservoirs observed by two-dimensional

large-view multi-scale combined electron microscope imaging
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Fig.4 Schematic diagram of calculation of formation pressure using the equivalent depth method (modified from

references [32-33])
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Fig.5 Characteristics of total organic carbon and kerogen types in the Lucaogou Formation in the Jimusar Sag

(data from reference [36])
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Fig.6 Pore type characteristics of the Lucaogou Formation in well J10025 of Jimusar Sag
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Fig.7 Pore types, storage spaces, and oiliness differences of different types of reservoir rocks in the Lucaogou

Formation in the Jimusar Sag
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Table 1 Physical property characteristics of different types of dolomite in the Lucaogou Formation of well
J1002S in Jimusar Sag
FLIEA%/nm
R /m (DA HARE FLBREE /%
i KLk /mm FLIE B /nm FHIfLIE/nm
3544.61 Paly?? BUIN=P S 656.38 29.32 39.55 2.19
3692.94 P2 BUEIN=P 3701.34 38.27 59.71 10.20
3547.92 Paly?? FRABE 643.90 41.84 54.31 3.72
3693.36 Pal>2 FRABE 1 885.34 51.40 88.31 8.42
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Fig.8 Microscopic and fluorescence characteristics of hydrocarbon inclusions in the Lucaogou Formation of well

J10025 in Jimusar Sag
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Fig.9 Homogeneous temperature distribution and accumulation periods of brine inclusions in the Lucaogou

Formation in the Jimusar Sag (modified from reference [33])
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Table 2 Dynamic calculation results the Lucaogou reservoir in well J10025 of Jimusar Sag
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change map of the Lucaogou Formation reservoir rocks
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Fig.11 Schematic diagram of reservoir space change and charging process of the study interval in different

geological history periods (modified from reference [27])
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Fig.12 Schematic diagram of source-reservoir relationship in the Lucaogou Formation in well 110025
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Table 3 Reservoir space differences of different source-reservoir assemblages from the Lucaogou
Formation in well J10025 of Jimusar Sag
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Influence of Reservoir Forming Dynamics on Shale Qil and
Gas Accumulation: A case study from the Lucaogou
Formation in Jimusar Sag, Junggar Basin
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Abstract: [Objective] The pressure differences between source and reservoir rocks is not only the driving force for
unconventional oil and gas accumulation, but also indispensable key content in the study of the genesis of shale oil
sweet spots. In addition, laminar structures are widely developed in continental shale, and the degree of
development results in differences in the accumulation dynamics of reservoir rocks, which affect the accumulation
of shale oil and gas. However, there are relatively few studies on the accumulation dynamics of shale oil. The
sweet spot section of the Permian Lucaogou Formation in the Jimusar Sag was taken as the research object, and
the intrinsic relationship between the development degree of laminar structure and shale oil and gas accumulation
was revealed from the perspective of accumulation dynamics. [Methods] Through the evaluation of source rocks,
classification of petrographic types and characterization of pores, etc., the characteristics of the source rocks,
different types of reservoir rocks, and source-reservoir assemblages in the study area were obtained. Using the
equivalent depth method and fluid inclusion simulation, the pressure difference between source and reservoir rocks
during the accumulation period was recovered, and the accumulation dynamics of different types of reservoir rocks

were obtained. [Results] The results show that the study area is dominated by source-reservoir interbedded
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combinations, and the hydrocarbon generation of high-quality source rocks creates a strong source-reservoir
pressure difference between the source and reservoir, promoting the continuous migration of oil and gas to
adjacent reservoir spaces. Interbedded silty and argillaceous laminae are widely developed in the reservoir rocks,
which constitute a large area of frequent contact between the source and reservoir. The degree of development
results in differences in the accumulation dynamics of different types of reservoir rocks, the laminar reservoir has
developed laminar structure, and the migration distance of oil and gas is shortened; thus, it has stronger
accumulation power and oil-bearing properties. [Conclusions] The interaction between the pressure difference
between source and reservoir rocks and the laminar structure causes the difference in the accumulation effect of oil
and gas in the reservoir rocks ,and the development of laminar reservoir rocks in the lower sweet spot is a
favorable area for studying oil and gas migration and accumulation in the shale sweet spot.

Key words: Lucaogou Formation; accumulation dynamics; laminar structure; sweet spot; reservoir space
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