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Abstract: The strike-slip movement of the Red River Fault Zone (RRFZ) affected the formation of the basin in the western part of the South
China Sea (SCS) to a certain degree. To characterize the tectonic features of the RRFZ during the uplift interval of the Tibetan Plateau and
analyze the relationship between the strike-slip in RRFZ and the basins, especially Yinggehai Basin and Zhongjiannan Basin in the western SCS,
sandbox analogue modelling experiments were performed in the context of the India-Eurasia collision. Results indicate that the prototypes of the
two basins are controlled by the NW-oriented shear stresses generated by the strike-slip movement of the RRFZ, and the SN-oriented tensional
stresses with the SCS opening up and the basin sizes expanding. During the early formation stage of the two basins, the displacement due to the
strike-slipping was absorbed by the boundary faults and internal faults of the basins, thus controlling the evolution of the basins during the stage
from 35 to 23 Ma.

Key words: analogue modelling; basin formation dynamic; Red River Fault Zone; Yinggehai Basin; Zhongjiannan Basin
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Fig.1 Tectonic setting of the Cenozoic SCS region® >
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Fig.2 Tectonic movements in the western SCSP
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Fig.3 The experimental design diagram

a: Model substrate design diagram (top view. Numbers 1 and 2 show the Indochina Block, 3 shows the northern edge of the SCS, and 4 shows the southern edge

of the SCS. Fy: the RRFZ; Fy;; and Fyy,: the western margin fault of the South China Sea; F,: the Song Ma Fault); b: the cut-out view of the experimental

apparatus (The stereoscopic effect by 180° clockwise rotation of Fig. 3a. The direction of the short parallel edges of the black solid line box is the direction of

the section cut in the experimental Yinggehai Basin, and the direction of the short parallel edges of the green solid line box is the direction of the section cut in

the experimental Zhongjiannan Basin. The block position and the motor position corresponds to Fig. 3a); c: model section (see Fig. 3b for AA' location). The

red dashed boxes are the digital speckle calculation area, and the blue ones are the 3D scanning area.
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MR B B BRE e AHAAEL

PVCIfLIAR UL : 0.6~25.0 MPa K —

fE FiskoEE: 4.0~12.5MPa KAt —

AR $i4%:120~180 um JBE R - FoE A ) —

BRI $if%:80~100 pm JEE AR - A ) _

AL 5cm — 107

)2 R 6 cm — 10°

*x2 LHBEFI
Table 2 Experimental parameters design
B e Bren fo BVRRIE S RRUEE i i

/(cm/s) /(cm/s)
ST g5 AR R 5 60x40x7 4x10° 2x10° 6x10° 6x107
B S B SRB H AR 5 60x40x7 4x10° 2x10° 6x107 6x107
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Fig.4 Model 1 Vertical view (red dashed box in Fig. 3b for the DSCM (digital speckle correlation method) area)
Yellow arrows represent the push direction towards the block to generate the strike-slip, and blue arrows represent the tension of the block to mimicking the
opening of the sea basin. The first column: experimental diagram; the second column: model evolution interpretation diagram; the third column: volume strain
(&y), red and blue represent tension and compression respectively, the darker the color, the higher the strength; the fourth column: maximum shear strain (7},),

change in color from blue to red represents a gradual increase in maximum shear strain. D; is the displacement of motor 1 and D, is the displacement of motor 2.
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Fig.5 3D scanning results of the weak extrusion model of the Indochina Block
The blue dashed box in Fig. 3b.
a: The basement fault location relationship at the time of the appearance of fault F2, b: the basement fault location relationship at the time of the appearance of

F3, c: the location relationship between basin and basement fault at the end of experimental loading.
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Fig.6 Diagram of the internal vertical section of Model 1

Basin 1 represents the Yinggehai Basin and Basin 2 represents the Zhongjiannan Basin. F indicates major faults in the section correspond to those at the model

surface, and f signifies secondary or extension faults. For the sectional illustration please see the legend to Fig. 3c.
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Fig.7 Vertical view of Model 2 (the red dashed box in Fig. 3b is the DSCM (digital speckle correlation method) area)

Yellow arrows represent the push to the block to generate the strike-slip of the fault zone, and blue arrows represent the tension of the block to realize the
opening of the sea basin. The first column: experimental diagram; the second column: model evolution interpretation diagram; the third column: volume strain
(&y), red and blue represent tension and compression respectively, the darker the color, the higher the strength; the fourth column: maximum shear strain (7},),

change in color from blue to red represents a gradual increase in maximum shear strain. D, is the displacement of motor 1 and D, is the displacement of motor 2.
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Fig.8 3D scanning results of the strong extrusion model of the Indochina Block

Blue dashed box in Fig. 3b for the 3D scan area.

a: The basement fault location at the time of the appearance of fault F1, b: the basement fault location at the time of the appearance of F3, c: the location

relationship between basin and basement fault at the end of experimental loading.



90 YRR M J5 5 56 D0 20 b TR

2025 4F 4 A

\ 3
ek oy PR
\ \
/ \\
= \\FZ

%m——+\

‘I \\\

F\ \\ —

19 ) 7 -
10 du  [Tlusmman mm%ﬂmcp 4;ﬁmmuwﬁ§ ez [z

[—Jmwiz [ ] Juemhz

A

PO AR 7 b 3 T 4 E
faih 1 AR WOG A, A 2 AR R A o W F IR AR T R BT X R, BT S Uk 22 e R TR, ) L 48 ] e

Fig.9 Diagram of the internal vertical section of Model 2

Basin 1: the Yinggehai Basin, Basin 2: the Zhongjiannan Basin. F marks the major faults in the section correspond to those on the model surface, and f denotes

the secondary or extension faults. For the sectional illustration please see the legend to Fig. 3c.
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