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Oil-source correlation and accumulation heterogeneity of tight oils

in the Middle Permian Lucaogou Formation, Junggar Basin

Wang Yuce', Cao Jian'", Tao Keyu', Li Erting®, Xiang Baoli*, Shi Chunhua'
(1. School of Earth Sciences and Engineering, Nanjing University, Nanjing, 210023, China;
2. Research Institute of Experiment and Testing,PetroChina Xinjiang Oilfield Company , Karamay,834000,China)

Abstract: The heterogeneity of accumulation is highlighted and challenging in the study of tight oil systems. To improve the
understanding of ths issue, this study conductes a case study in the middle Permian Lucaogou Formation of the Jimusar sag,
Junggar basin. Results show that the Lucaogou Formation can be divided into three sections, i.e., the Upper sweet spots, the
Lower sweet spots, and the middle section mudstones intervening the two sweet spots. Orgnic rich source rock are developed
not only in the two sweet spots but also in the entire middle section mudstones. Kerogen is primarily Type II with the
contribution of auqtic alage. Thermal maturity is moderate. Oil-source correlation reveals the source rocks and reservoirs have
similar geochemical characteristics in the lower sweet spots, reflecting a proximal hydrocarbon accumulation pattern (near-
source accumulation). In contrast, the hydrocarbons generated in the upper sweet spots are not only preserved in the upper
sweet spots internally but also migrated to the overlying upper Permian Wutonggou Formation reservoirs. Oils generated in
the middle section mudstones also migrated to the high-quality reservoirs in the upper sweet spots. As such, the tight oil
accumulation 1s complex in the study area. From base to top, the accumulation patterns in the Lucaogou Formation were near-

source accumulation, vertical migration and accumulation, near-source accumulation, and vertical migration and accumulation,
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thereby showing strong heterogeneities. Our data suggest that these processes and patterns might be typical of tight oil

accumulations universally, especiall in lacustrine systems. The exploration and study should be extended to the totoal

petroleum systems including shale oil, tight oil and conventiaonl oil. In addition, the results will provide significant guidance

for future exploration and exploitation in the region.

Key words: tight oil, shale oil, heterogeneous hydrocarbon acumulation, total petroleum systems, brackish lacustrine basin,

Lucaogou Formation, Junggar Basin
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Fig. 1 Schematic diagrams showing the basin structure and well location of the Jimusar sag
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Seismic profile showing the basic framework of stratigraphy and structures in the Jimusar sag
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Fig. 3 Generalized comprehensive stratigraphy of the Jimusar sag, based on the representative Well Ji 174
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Fig. 4 Comprehensive geochemistry profile of Ji 174 well
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Fig. 5 Gas chromatography and gas chromatography-mass spectrometry data of source rock extracts in Ji 174 well
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Fig. 8 Identification of organic inputs and maturity of Ji 174 well based on steranes
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Fig. 9 Geochemical identification of oil sources
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