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Fig.1 Strike-slip strain ellipse and planar structural combination of PDZ
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Fig.2 Tectonic units, fault distribution, and comprehensive histogram of the northwestern margin of the Junggar Basin
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Fig.3 Strike-slip faults superimposed on the stratigraphic thickness map and structural interpretation of the seismic profile
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Table 1 Experimental similarity parameters
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Fig.4 Design of the physical simulation experiment model
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Fig.5 Experimental process of pre-existing uplifts with different thicknesses and structural interpretation
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Fig.6 Experimental process of pre-existing uplifts with different strikes and structural interpretation
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Fig.7 Model section of Experiment 4
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Fig.8 Number of strike-slip faults at different displacement stages
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Fig.9 Rose diagrams of fault distribution in uplift thickness experiments
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Fig.10 Rose diagrams of fault distribution from strike-slip experiments
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El11 RiedelFE B {1 SLIE (FENaylor et al., 1986£20)
Fig.11 Analogue modeling of Riedel strike-slip shear
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Physical Simulation Experiment on the Formation and Evolution of
Strike-slip Faults Controlled by Pre-existing Structures: A Case
Study in the Mahu Sag, Junggar Basin

ZHANG Jianan', NENG Yuan*', FU Yonghong!, DENG Yong®, ZHONG Houcai>,
WU Xiaoning®, YUE Wen®

(1. School of Geosciences, China University of Petroleum (Beijing), Beijing 102249, China; 2. Karamay Institute,
China University of Petroleum (Beijing), Karamay 834000, Xinjiang, China; 3. Petrochina Oriental Geophysical
Exploration Company Limited, Zhuozhou 072750, Hebei, China)

Abstract: Pre-existing structures play a significant role in the formation and evolution of strike-slip faults. In cratonic basins,
strike-slip faults often occur in association with paleo-uplifts. Therefore, conducting physical simulation studies on strike-
slip faults controlled by pre-existing uplifts is of great significance. In this paper, based on similarity criteria and the pre-
setting of uplifts on the base plate, simulation experiments were designed with different thicknesses and angles relative to the
shear direction of pre-existing uplifts, aiming to explore the formation and evolution mechanisms of strike-slip faults. The
simulation results show that: (1) Pre-existing uplifts affect the spatial distribution of strike-slip faults and the linear
development characteristics of the Primary Displacement Zone (PDZ) in plan view. A series of en-echelon faults form at the
edge of the uplift and later evolve into restraining stepovers above the pre-existing uplift and pull-apart basins at the rear edge
of the uplift. In vertical section, flower structures develop, with fault roots converging at the edges of the pre-existing uplifts.
(2) The thickness of the pre-existing uplifts affects the degree of fracture development, the stepover scale, and the timing of
PDZ penetration. The thicker the uplift, the more developed the anticlinal uplifts and pull-apart basins, and the earlier the
PDZ penetrates. (3) The angle between the pre-existing uplifts and the shear direction affects the fracture development pattern,
as well as the shape and scale of the stepover zone. In the experiment where the angle between the pre-existing uplift and the
shear direction is 45° clockwise, the Y fractures and pull-apart basin above the uplift are more developed. In the experiment
with a 45° counterclockwise angle between the pre-existing uplift and the shear direction, anticlinal uplifts and braided
stepovers at the tail are more developed. The Triassic NWW-trending strike-slip fault system developed in the Mahu Sag of
the Junggar Basin exhibits an en-echelon distribution in plan view. Comparison with the simulation results indicates that the
strike-slip faults in the Mahu Sag are controlled by pre-existing Permian uplifts, and their formation and evolution are jointly
controlled by the activity of the Darbut Fault and pre-existing structures.

Keywords: pre-existing structures; strike-slip faults; structural physical modeling; northwestern margin of the Junggar Basin



