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Abstract: The Wuling fold—and—thrust belt, located along the eastern margin of the Yangtze block, is a significant linear tectonic belt
shaped by the intra—continental compressional forces in South China. Understanding its formation mechanisms is crucial for advancing
broader tectonic evolution of the region. This study examines the deep crustal architecture, deformation processes, and surface tectonics
within the Wuling fold—and—thrust belt by integrating high—resolution geophysical imaging, detailed tectonic analysis, and recent
numerical and analog modeling. The key findings are as follows: (D The pronounced gravity gradient belt across the Wuling Mountains
is primarily controlled by structural and compositional variations at the crustal and lithospheric levels; (2) The Neoproterozoic collision
and subsequent amalgamation of the Yangtze and Cathaysia blocks shaped the crustal structure, leading to the Moho undulation,
break—off, imbrication, and other related features; 3 A low—velocity décollement layer, in combination with pre—existing regional
faults, facilitated crustal decoupling and played a critical role in the structural evolution of the belt; (4 Far—field stresses from

Paleo—Pacific plate subduction during the Late Mesozoic were the primary drivers of the observed fold—and—thrust deformation. These
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findings may offer new insights into knowledge on the intra—continental deformation mechanisms in South China and also contribute to

refining tectonic models in other similar regions.
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Fig. 1 Simplified geological map in and around the Wuling fold-and-thrust belt
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Fig. 3 Bouguer gravity anomalies (a), free-air gravity anomalies (b), topography (c) and shallow structural

characteristics (d) along the A-A’ tectonic corridor

a—AAS T ) 5 A b— H i 2 S R A e — OB RS d—H 3 H) T &)

SEHFERFSE (Huang et al., 2014; Jiang et al., 2016;  ZLMEME X WEEHEERAIES . HtZ S5
Song et al., 2018; Luo et al., 2020) . MAh, FENA— T (& 4)A] W, 1Bl b 5e dh A7 7E s 20 S It
BBE 1L R A DGR AT T — S LR A MR BRI 5, I, SRR R AE R AT . ELA i U H A2 E
AFE TR HLRE (Dong et al., 2015; Gao et al., 2016; =y B FR4i, LA R RIS 2 1 B MG 18 o0 B ZERRAE, 10 5%
Liet al., 2018) ., Ge S /AT BT 7= (Teng et al., 1 WSR3 L PN 00306 wh RN 4 4 A8 T 5 v i 58 52 PR
2013; Lietal.,, 2019) MIETFIEE 5 B sh iR AMRBIHIX, B/, T2 h o )24
5% (Wei et al., 2016; Li et al., 2022) . IXEERFFNUE B [FIEE, DASFE LIRS0 5, PE 015 2 00 2 SRR
A BN AR — B2 1L M DR B — b WA 3 Al 8T8 SRR AR SO RAAE o 6 5% L T 2 PG 14 ) 1] 7

SR R T AR R A 2 DX AT AL 355 BT £ 5 8 e 3t T A9 S A AR B, 56 224
221 REABLERB T T b R B JIRFRAE 3 s XUREAE I AL (RPN T2 8 km

FE RGN AR 5 LI L0 (SinoProbe)  TREE), JFTE 3~4 s BUREE IS IX (] B (5 Ry 3l AT J2 4R
TE AR —i 8 L DT JR 3 R B S M Z2 4RI (Dong Bt 7E s LLdb X, M 732 7 8 fin 351 1 s ] i
etal., 2015; Gao et al., 2016; Li et al., 2018), IR ST bR PRIl R8GO B IE 2, RIS AT D% X 3 e A
R A FASAF TR A-AECHF RGO, PT Rl XTI AR M IX A, v e VR BE A7 AE — 55 3 I 5



2068 Mo S 28 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4%

NW

SE

P Ry

WUREHRAT B /s
<O L s L —

i PR ————

YT ERE
0 10 20 30 40 50km HHTEE

KFEHRAT I /s
LU AW —

TR 5

B 4 gt B LIRS SF— W AR S MR RS B IR T (a) KXo A i 351 T A #4) 1E i 155 (b))
(#% Li et al., 2018 i, MLAr B WLIE 2)

Fig. 4 Deep seismic reflection migration profile crossing the Wuling fold-and-thrust belt (a) and the

geological cross section constructed from this profile (b)

JZ. Dong et al. (2015) 1 Li et al. (2018) Ik}, %55
AR SR R b e RUBE ARG VE W B2, (k1 30 o
WK R Y B AR IE, IR0 T 5 = BE AR
SRR D7 55 AR T 0 v s 2 (R R AR R .
Hh, BTG A58 I, 78 208 L Ml XA G i 2
A AR A B A PR R A g 2 A A 3
W BT IE, HAR ST 5 T4 7 He AR pa AL g
)T Fz R A I iR R (Li et al., 2018).
222 FARS/FHUER TR E P kiR EEMN
B L K S 0 1 IX 1) S £ 2 S35 AT 5 b s R T
YEX SR 20 e 90 AF AR I, AL 45 I =k T f2
KA 6 B £ S5 /3T S b R R (B2 0 45, 1995)
1 i 08 B J1K 2 — 15 T8 b 2 BT I 1) P B A AR 4
1996) . XBFHFLAE (2011 )4 7E AL R HL IX T J 1 22 5%
TR b= M T A Ak, IR A T — A B A A A
Al PFRRVNZIX SR A S Hg AR EA
BEAGAR M, VH L Mg TOS I KPR 4% 1) P U8 R
WA T R R i P44 P R B (TE R 525, 2001) .
1E SinoProbe i H FF &[], XF Bl /R Z8— 15 V25 iy
2 W T P K —HF FH B AT T S A 38 5 R R (2=
YERRAF, 2019) o EMATTE, T RS AT S b AR AR
D75 2 o B 2540 (1] 5) 52 BA 58 A 43 IR RRAE, b Hioe
] NW 33 o, 76 55 LU DT 28 PG 0] ) 1 2 P e s 132 /)
FARM, B B G, Y e e 2 . R
SeERA), TR B, HAEST LW =k R
T W7 24 DX (8] op M e A7 A — PSS EZ, 6.4 km/s

) P oo AR R N MR A F AR B
Moho SR BE L P BE % 5~10 km, 7E 7K K AW
ﬁ”fﬁfml JE 1 Moho ST #5 W7 [m] SE J7 1] T 4 B
S I B S A B POV SR RRAE o AR, JE T SE A
ﬁ%}‘/ﬂ%ﬁﬁ{ﬁ%ﬁi R R S5 R, AR A2 LT
L 7 Moho FUHITRFETE 43.2~62 km Z[H], Jf:
TR P U H R K 7.0~7.6 km/s HI5EISIR SR (25 R
Z%.2019),
223 ZEBEMFHHIB T LAB F» Moho F&E 7% &
78 7 22 WA R BRI ) B Bl DR b R ORI 5T
Moho Ftifil ALz A BB I A (LAB) IR FE Y F 22 F- B, H
P2 DIk B FE BRI 12 N -9l E B —Fh R
RE T 5 0 M 5= 24 R0 77 (Langston et al., 1979; Zhu,
2000; Zhu et al., 2000) ., T IEE S PHIEURET %
(AIEZE 2 BH, DU )1 28 1 A BBl ARe R T 35 190 km, M
VU1 b 1 A AR 0 I, 4 R AR ok 24
120 km, HA [ R E— 20 G 18 AR i i i 3, {HL7E S5
LU 7 25 A Ve B S RS, AR AN J2 100 km A8 K
27120 km, 52 %R HY LAB {55 8] G245 55 H B HE
b, Rl TS 0 LR T 7 B R 2R i AR TR AR
(SR PHAE, 2018) o
TERE PR W 5E Moho AT R R FE
TEHRHE T Y203 . Huang et al. (2014) #F57 %1
(& 6), BBz 1 A TR TR 2 35 km, 1 PE 4
k45 km, Hb7e R 5T TR RS WT 2L T O . AE
S BT (%) HFE f31E R 7, fA7E2Y 7 km (5L



EWRERA, HizGuh I MRk BIoE A1

9434 55 11 2 A T LR - i W e 254 5 8 L) 2069
£3000 HYF QYF ZJIF
:ig MMWW
® 0

PRBE/km
W
S

v /(km-s )

720
B 7 /km
P 5 il i LR - T B4 D A S S AT S AR AR I i T 445 2R (2 R, 2019 1850
(BrRAFRAE R 15 B BRI P B, B0 km/s)
Fig. 5 P-wave velocity model derived from the wide-angle reflection/refraction seismic profile crossing the
Wauling fold-and-thrust belt

440 480 520 560 600 640 680 760 800

224 HERFREBTONL S KEELEN

BT LR, ok AR R AN VG A R A B
AN TERRAE o AR M i S A 2 S pR R B TR A
TEZ) 36 km AbFFAE—A> Pms F 40 AH, NP EL
26 km T2 43 km 4535046 —~58 Ps AH, @ H 4
24 43 km Kb Ps B 40 52 Mg B o B Moho FUif
1Y Pms H il 52 AH, HXTZ) 26 km b5 =AH, H
HIVEA BRI . BEAh, 7S IE AR = [ 477
F—A4b2y 7 km fY) Moho FLIRIFE KT, XL -5 A T
5T A0 S AT S L FR I H 56 F Moho Bt & i uk
FET AR —E00 . W A9 Moho 2825 W, F i
SR Mg KA T it BRI AR, H s
N 5T K b g ()AL I A —3, b FHbseZ [a]
AR PR [R] b 72 553 J2 A A7 A 1T A AR

T SEME P AR T i 2 AN 6] B il X [7] 32 22 B[]
57 W EAR DGR SR B 2 B AR MR eR B, I F DAk T
T A R S5 A LG 5T (Shapiro et al., 2005; Bensen
etal., 2007) . SAEGEHRIR I5 kb =B T BeAr L,
T EA UG PR R IR0 . R AR
P, A4 LIORTEHISE 5 5 A R G5 R 800 . T A
Jo B A% A Ak W I A5 T R T )32 LT & A R
(3K 3CC4E, 2022) . Zhang et al. (2024) XA —iR
Ly DX [ I B L RR 65 sl 5 T o 1 e M
B AGA R, T RIS IX G M e = Ak D7) 0% e A
R ARG AR AR B L hd BT A- AR RE X
) =4 S U EE g (1 7)o fR B 7 WTOL, S5
LLy DTSR A ) S I8 3 B 5 ) A A 1) AEAE 1B

HFE

0.2

PRI

-02 -0.1 0.0 0.1

L 1
-100

0 100

JH 25 /km

Bl 6 BB LIRS 45 - p T S5 T A S AL pR S i e s B VA5 (8 Huang et al., 2014 1604 SR E LA 2-b,
LCH. ENS. HFE. YDU JHbiZE & & Fk)

Fig. 6 CCP stacking imaging of receiver functions along the profile crossing the Wuling fold-and-thrust belt
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Fig. 7 S-wave model along the A-A’ profile crossing the Wuling fold-and-thrust belt
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Fig. 8 Analogue modelling (a) and discrete element numerical simulation (b) of the formation process of the
Wauling fold-and-thrust belt
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