B2 T S o
20264F3 H CHINESE JOURNAL OF GEOLOGY 61(2):606—621

TR, THE, Lo, XA, SO, XV 2026, 7R I P51 1055 04 3 R 5008 W7 28405 4 55 WA R AE -5 e b 1 BB . Hb B k2%
61(2): 606-621.DOI: 10.12017/dzkx.2026.041. CSTR: 32087.14.dzkx.2026.041.

Yu Jiafu, Yu Fusheng, Chen Zhongyun, Liu Chunfeng, Qi Yili, Liu Xin. 2026. Structural evolution characteristics and analogue modelling of the
arcuate fault zone in the western slope of Xihu Sag, East China Sea shelf basin. Chinese Journal of Geology, 61(2): 606-621. DOI:
10.12017/dzkx.2026.041. CSTR: 32087.14.dzkx.2026.041.

7R 73 74 4 [ BA 7 0 R 3RS T BT 3R TR A IS
i L E S R E 4 R AR

'___\:, N— —_— M D N
FaE' THERA" KA’ xN&EE& FFEH' x| &'
(L EAH R L) Bk R R B dbat 1022495 20 1 EA R 2E (L) AR IR S M E K D8 = et 102249;
3. A P ED A BR2 J B F] i 200335)

W E ORIGREREHVGEIME S 2 WS s, AR SO, B R SR AT S VAR A IR
T W24 NI E 24U &, B R R 2, H R H R AU B2 5 R F T B8 BUDL BT AR AE G o AR ST =
o iy 5 R R, W BRI 5T X EL G J6 B NNE () W7 24 41 A R R B NNW i) S 0 8T 20 4 10 o0 BE R AR AE L RN
Sl Y AN A A i R e AR A i 5 T T R TR R R R, PR A R U AR S R A T
F AR 2% R R M 1 A L A5 S AR W BRI SE 98 A, OB W RS R 2 W 0 A 3 AR R — i —
A U AR B R — B 01 o B K — B e A A R L B AR DAk, 7E NW-SE [a] IX B A R R AR
b Bz M h AW 23 6 & & IEWR A4, BBl T NW i 56 e 9% L 7 284 1935 k5] 3 22 5 1 Jre 1 i T Jok A e B
MG, T r It B 2408 4 B TR W7 2445 .l g BB TR I 5200 4 R S Se bR R AR, 2 PRV MR A
T 5% XA 38 A T o R v b 38 DG B0 P L A Sy 5 G T S 95 e e [m] 2 o BT W 3 19 T i o

KR AREEEARAH TOHMEE TUBWR Ml P rREL

mESES: P544 TERFRIRAD . A XEHE: 0563-5020(2026)02-606-16

Structural evolution characteristics and analogue modelling of the arcuate fault zone in
the western slope of Xihu Sag, East China Sea shelf basin
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Abstract The Xihu Sag has experienced multi-stage tectonic movements, creating favorable conditions for
hydrocarbon accumulation and making it a highly prospective exploration target. The arcuate fault zone on the
western slope is characterized by complex fault interactions, yet the contrasting development of its northern and
southern segments remains controversial. Based on 3D seismic interpretation, we identify NNE-trending
extensional faults in the north and NNW-trending strike-slip faults in the south, along with graben, Y-shaped, and
negative flower structures. Balanced cross-section analysis reveals alternating extensional and compressional
regimes across different evolutionary stages. Sandbox physical modeling experiments suggest that the arcuate fault

zone experienced a four-stage evolution: independent growth in the rifting period, linkage of fault-depression
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transformation, segmented growth in the depression period and termination of development in the inversion period.

Since the Cenozoic, NW-SE-oriented regional extension promoted normal fault systems in the north, whereas

reactivation of the NW-trending Gushan basement fault in the south induced strike-slip deformation. The final hard

linkage between the two segments formed the arcuate fault zone. Comparison between experimental models and

geological observations highlights the pivotal role of the plastic layer, which, together with basement fault

reactivation, jointly controlled the development of the arcuate fault zone.
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Fig. 1 Regional geological background of Xihu Sag, East China Sea shelf basin (after Zhou, 2020)
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Fig. 2 Main stratigraphic units and tectonic movements in the Xihu Sag (after Zhang et al., 2024; Tian et al., 2025)
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Fig. 3 Faults plane distribution in the study area
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Fig. 4 Characteristics of seismic sections in the study area (see Fig. 3 for the location of the sections)
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Fig. 5 Comparison of balanced cross-sections of the southern and northern parts of the western slope in the Xihu Sag

(see Fig. 1 for the location of the sections)
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Fig. 6 Distribution maps of extension and compression rates in the southern and northern parts of the western slope in the Xihu Sag
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Fig. 7 Tectonic evolution model of the early extension development stage in the study area
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Fig. 8 Design of the structural physical simulation experiment model
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Table I~ Kinematic settings for the structural analogue modelling
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