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Abstract: Investigating the controlling effects of strike-slip faults on hydrocarbon accumulation has emerged as the
cutting edge and a hot topic of research in recent years. However, existing studies mostly focus on clastic and carbonate
areas, while those on volcanic rocks remain limited. In this study, by integrating outcrop exploration, core
observations, seismic interpretation, and log interpretation, we systematically explore the developmental
characteristics, combination styles, and architectural features of strike-slip faults in the Carboniferous volcanic area of
the eastern Chepaizi Uplift, western Junggar Basin. Accordingly, we determine the hydrocarbon accumulation patterns
under the control of sirike-slip faults in the volcanic area of the Chepaizi Uplift. The results indicate that the
Carboniferous volcanic area primarily contains thrust faults and strike-slip faults, with the latter striking nearly SN,
NWW, NE, and nearly EW. In the planar view, the strike-slip faults show reticulate and oblique combination styles.
Among these, the reticulate fault combinations facilitate hydrocarbon accumulation, while the oblique fault
combinations create more favorable conditions for hydrocarbon transport. In combination with outcrop and core
observations, logs, and sample test results, two types of fault-zone architecture, i. e., sliding fractured zones and
induced fracture zones, are identified in the strike-slip fault zones. The sliding fractured zones are characterized by poor
physical properties and thereby exhibit high sealing capacity. In contrast, the induced fracture zones show favorable

physical properties, providing effective pathways for hydrocarbon migration. Analysis of hydrocarbon reservoirs in
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representative well blocks indicates that the Carboniferous volcanic rocks contain three types of hydrocarbon reservoirs :

weathering-crust hydrocarbon reservoirs, fractured interior hydrocarbon reservoirs, and anticlinal interior hydrocarbon

reservoirs. Accordingly, play fairways for hydrocarbon exploration are further identified.

Key words: sirike-slip fault, control of hydrocarbon accumulation, volcanic rock, Carboniferous, Chepaizi Uplift,

Junggar Basin
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Fig. 1  Geological setting of the Chepaizi Uplift, western Junggar Basin
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Table 1 Statistics of hydrocarbon-bearing properties of the Carboniferous strata in representative wells within the eastern

Chepaizi Uplift, western Junggar Basin (see Fig. 1b for well locations)
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Fig. 2 Nearly SN-oriented well-correlation seismic section showing the structural characteristics of the Chepaizi Uplift, western Junggar

Basin (see Fig. 1b for the section location )
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Fig. 6 Log-based identification and physical property analysis of the fault-zone architecture in well CPQ4, Chepaizi Uplift, western Junggar

Basin (see Fig. 1b for the well location )
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