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Abstract

This study systematically analyzes the lithofacies classification and sedimentary genesis of ultra-
low permeability oil reservoirs using the Triassic reservoirs of the Baikouquan Oilfield in the Jung-
gar Basin as a case study. The research first establishes the basic criteria for lithofacies classifica-
tion, including color, gravel arrangement, support structures, grain size, lithology, roundness, and
sorting characteristics. Based on these criteria, the lithofacies types of the Baikouquan Formation,
Kexia Formation, and Keshang Formation were carefully classified, identifying 17, several, and 35
lithofacies types, respectively. The dominant lithology in the study area is conglomerate, followed
by sandstone and mudstone, with overall characteristics of poor sorting, low roundness, and low
structural maturity. From the perspective of sedimentary dynamics, the study categorizes the gen-
esis of different lithofacies into four types: gravity flow, high-flow regime traction flow, low-flow
regime traction flow, and standing water sedimentation. The results show that conglomerates and
sandstones primarily are formed in gravity flow and high-flow regime traction flow environments,
while siltstones and mudstones are more commonly associated with low-flow regime traction flow
and standing water sedimentation. A comprehensive analysis reveals that the sedimentary system
in the study area is primarily an alluvial fan system in an arid environment, with complex and di-
verse lithofacies associations and sedimentary structures developed within it. This study not only
clarifies the types and sedimentary characteristics of different lithofacies but also reveals their ge-
netic mechanisms, providing valuable insights for reservoir prediction and sedimentological re-
search in ultra-low permeability oil fields.
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Table 1. Basis for lithofacies classification
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Table 2. Lithofacies classification types of the Baikouquan formation
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Figure 1. Clast-supported conglomerate with randomly arranged grains
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Figure 2. Clast-supported conglomerate with imbricated grains
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Figure 3. Clast-supported medium-grained conglomerate with imbricated grains
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Figure 4. Clast-supported medium-grained conglomerate with randomly arranged grains
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Figure 5. Clast-supported fine-grained conglomerate with imbricated grains
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Figure 6. Reddish-brown clast-supported fine-grained conglomerate with randomly arranged grains
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Figure 7. Argillaceous sandy conglomerate
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Figure 8. Cross-bedded pebbly coarse-grained sandstone with wavy lamination
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Figure 9. Argillaceous coarse-grained sandstone with wavy lamination
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Figure 10. Fine-grained sandstone with parallel lamination
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Figure 11. Massive coarse-grained sandstone
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Figure 12. Gray siltstone
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Figure 13. Siltstone with horizontal lamination
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Figure 14. Gray pebbly mudstone
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Figure 15. Grayish-green pebbly mudstone
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Figure 16. Reddish-brown mudstone
16. LAaERE

() WREJE
NaeE M, BWKO. JIRREEVN, FRBERSOEIREE 2 L. 80 Mo aKrZH,
VORISR IE I, iz DO R (] 17).

Figure 17. Dark gray massive mudstone
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Table 3. Lithofacies classification results of the lower Karamay formation in the Bai-21 well block
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Figure 18. Petrographic facies characteristics from core observation of the lower K member
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Figure 19. Petrographic facies characteristics from core observation of the lower K member
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