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Fig. 1 Structural segmentation (a) and comprehensive stratigraphic histogram (b) of the western margin of the Ordos Basin



B RAE: SRR 2 T A v SRR B 1L T DGE T TR
44 a3 e i 5 — 4 g O B A 1213

2 RS P T, SR (a) 5 T, B E () AT fi 4]

Fig. 2 Interpretation of coherence slice of T, reflector (a) and T, reflector (b) in the western Mahuangshan work area
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Fig. 3 Interpretation of typical S-N direction seismic profile in the western Mahuangshan work area
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Fig. 4 Fault system map of the lower structural deformation layer in the western Mahuangshan work area
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Fig. 5 Interpretation of typical seismic profiles across the northern (a) and southern (b) segments of the upper structural

deformation layer in the western Mahuangshan work area
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Table 1  Experimental parameters of 3D discrete element numerical simulation in the western Mahuangshan work area
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Fig. 6 The model of three-dimensional discrete element numerical simulation of the western Mahuangshan work area
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Fig. 7 Strike-slip fault evolution map of the lower structural deformation layer in the western Mahuangshan work area
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Abstract

The western Mahuangshan work area, located in the front of thrust belt in the western
margin of the Ordos Basin, is divided into the upper and lower structural deformation layers by
taking the Carboniferous-Permian coal detachment layer. It is also characterized by
segmentation deformation due to the Yanshanian strike-slip faulting. The normal faults north of
the Shawozi fault in the deep in-situ structural system formed domino type, while the normal
faults between the Shawozi fault and the Quanwanzi fault formed graben-horst type. The shallow
thrust-nappe structural system, bounded by the NEE trending Lugouzi-Xinquanjing fault, can
be divided into the southern and northern sections with obvious different deformation
characteristics. The deformation in the northern section is stronger than that in the southern
section. Three-dimensional discrete element simulation results show that the strike-slip faults
developed in the upper and lower structural deformation layers in the western Mahuangshan
work area are tear faults formed by regulating differential compression, and the fault strikes are
mainly consistent with the direction of maximum compressional stress. The pre-existing normal
faults in the deep in-situ structural system were dragged by the strike-slip faulting, and strikes
of the normal faults adjacent to the strike-slip faults were obviously deflected. The strong
piedmont thrusting in the northern section of the thrust-nappe structural system had obvious
impact on the basin. However, the piedmont thrusting in the southern section had no obvious
impact on the basin, and only a few small-scale reverse faults were developed. Compared with
2D simulation, 3D simulation can analyze the strike-slip faults in the plane and section, give us
a full view of the deformation process and formation mechanism of the strike-slip faults within
the upper and lower structural deformation layers, and provide basic geological guidance for the
oil and gas exploration.

Keywords ~ Western margin of the Ordos Basin, Western Mahuangshan, 3D numerical

simulation, Strike-slip fault, Differential compression



