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Abstract: Ultra-deep carbonate fractured-vuggy reservoirs represent a critical replacement domain for oil and gas reserves and
production increase in the Tarim Basin, and their development patterns and distribution prediction are crucial to oil and gas exploration
effectiveness. To further clarify the types and main controlling factors of such reservoirs, further understand their development patterns,
and guide exploration area selection, this paper systematically studies reservoir characteristics and controlling mechanisms based on
surface outcrop, drilling, logging and 3D seismic data, by using a combined method of geology, geophysics, and artificial intelligence.
Then, three types of reservoirs are identified, i.e., heterogeneous banded fractured-vuggy reservoirs, bead-like fractured-vuggy reservoirs,
and layered fractured reservoirs. Finally, it is proposed that mechanical stratigraphy vertically controls fractured-vuggy reservoirs. The
following results are obtained. First, heterogeneous banded fractured-vuggy reservoirs are primarily controlled by primary strike-slip
faults, and their scale and heterogeneity are influenced by fault segment activities, with the scale and heterogeneity at the overlapping
segment significantly greater than those at the translational segment. Second, bead-like reservoirs are mainly controlled by secondary
strike-slip faults, and their development degree varies with fault zones, with the largest at the intersection zones, followed by the bend
zones, and the smallest at the tips. Third, layered fractured reservoirs are under the control of regional tectonic stress field, and widely
distributed among strike-slip faults of various scales, exhibiting strong heterogeneity. Fourth, the vertical distribution of these three types
of fractured-vuggy reservoirs is primarily controlled by mechanical stratigraphy, with high-brittlenessk mechanical stratigraphy being
more conducive to the development of fractured-vuggy reservoirs. In conclusion, heterogeneous banded fractured-vuggy reservoirs are
currently the main targets for ultra-deep carbonate oil and gas exploration and development in the Tarim Basin, while bead-like fractured-
vuggy reservoirs are the preferred targets for oil and gas exploration between primary strike-slip faults, and layered fractured reservoirs
represents the potential targets worthy of further exploration.

Keywords: Tarim Basin; Ultra-deep; Carbonate rock; Fractured-vuggy reservoir; Strike-slip fault; Deformation characteristics; Fracture;
Mechanical stratigraphy
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