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Abstract The F 19 slip fault zone in Tarim Basin is the key exploration block of Fuman oilfield in recent years to
increase reserves and production. However, its oblique “Feng”-shaped cross-cutting planar spreading
characteristics are difficult to clarify its formation mechanism. And as an ultra-deep slip fault zone, its complex
formation process, highly variable well productivity, and unclear controlling factors have constrained further
exploration planning and decision-making. In this paper, three NE-trending main faults and one N-S-trending main

fault of F |19 strike-slip fault zone are identified by fine interpretation of three-dimensional seismic data, and
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braided, double, pinnate and horsetail plane segmentation patterns are divided. By means of structural physical
simulation, the formation mechanism of F 19 strike-slip fault zone is clarified, which is caused by the truncating of
three early NE-trending faults by the late NS-trending faults. Combined with the regional stress background, the
five major stages of the evolution model are established: Early-Middle Cambrian NE-trending strike-slip
development, Late Cambrian-Early Ordovician initial development of NS-trending strike-slip, Middle Ordovician
NS-trending strike-slip growth connection, Late Ordovician igneous intrusion, and Silurian localization of the
development of strike-slip graben stage. Finally, through the establishment of reservoir profile and analysis of well
production data, it is concluded that the plane segmentation and vertical layering difference deformation of
ultra-deep strike-slip fractures in the cratonic basin control the scale of reservoir development and hydrocarbon
transportation and gathering effect. The strong activity stacking area has the largest scale of reservoir development,
which should be the key oil and gas exploration area, and the hydrocarbons have the mode of formation and
reservoir development, which is “undergrowth and upgrowth storage, fracture transportation and mud cap seal” ,
and the oil and gas have the mode of formation and storage. The oil and gas have the model of “down-generation
and up-storage, fracture transportation and blocking of mud cap” . The hydrocarbon source rock of deep Yuertusi
Formation provides the oil and gas source. The vertical and branching strike-slip faults control the vertical and
diagonal transportation paths of the oil and gas, and the integrity of shallow mudstone cover determines the
blocking ability of cover for the oil and gas. At the same time, the reservoir potential of having a good combination
of “production-storage-cover” is the greatest. The potential of reservoirs with a good combination of
“production-reservoir-cover” is the largest.

Keywords Cratonic basin, Tarim Basin, F |19 strike-slip fault zone, Differential deformation, Physical

simulation, Hydrocarbon formation
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Fig. 1 Regional tectonic location of the Fuman oilfield and the distribution of major fractures in the Lower Paleozoic in neighboring areas

(fault distribution after Zhang et al., 2023)
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Fig. 2 Comprehensive histogram of strata in Fuman area, Tarim Basin (modified after Tian et al., 2021h)
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Fig. 3 Strike-slip strain ellipse and planar segmented structure (modified after Yu, 2008)
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Fig. 4 The plane distribution characteristics and segmentation pattern of I, 19 strike-slip fault zone
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Fig. 5 F, 19 strike-slip fault zone profile fault deformation characteristics (see Fig. 4b for the cross-sectional position )
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Fig. 6 F| 19 strike-slip fault zone overlap area and pinnate structure genetic model
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Fig. 8 Experimental device and model design
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