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Abstract: In this research, sandbox physical modelling with multiple detachment layers was employed to study the control-
ling effects of the three detachment layers in east Sichuan Basin. The sandbox results indicate that the setting (including

number and vertical distribution) of detachment layers and deformation rate are of great importance in controlling both the de-
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formation styles and structural evolution. On one hand, the deep detachment layers normally present a higher level of decou-

pling than the shallow detachment layers, leading to a higher geometric variation in deep section than upper section. On the

other hand, the lower deformation rates are, the higher decoupling of the detachment layers becomes, resulting in a higher

level of geometric variation between different structural packages. The three detachment layers play a significant role of de-

coupling in east Sichuan Basin, with a higher level of decoupling by the Lower-Mid Cambrian salt layer in the deep subsur-

face compared to the Silurian shale and Lower-Mid Triassic salt layer in the shallow subsurface. The structural deformation in

east Sichuan Basin is likely geological time-dependent. In the early stage with a weak contraction (low deformation rate) , the

three detachment layers present a high level of decoupling, resulting in detachment folds and accommodation faults with a sig-

nificant vertical geometric variation between different structural packages. In the later stage with an intense contraction (high

deformation rate) , the detachment layers present a limited decoupling, forming high angle thrust faults and back-thrust faults

with a higher geometric consistency between different structural packages.

Keywords: Eastern Sichuan Fold Belt; multiple detachment layers; sandbox physical modelling; decoupling;

deformation rate
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Fig.1 Structural map of east Sichuan Basin( After citation[ 12] , modified)
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Fig.2 Representative seismic section of east Sichuan Basin( After citation[ 12 ], modified)
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Fig.3 Stratigraphic column of east Sichuan Basin( After citation[ 8], modified)
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Fig. 4 Schematic diagrams of physical modelling settings
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