Foat ol ke EsA e (A SRRRA IR h3E30) Vol. 64 No. 6
20254 11 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2025

DOI:10. 13471/j. cnki. acta. snus. ZR20250054

ZL I TR B
—— Dl Fg A

?7}—\7}7]‘1, x4, /};?\‘7];\13

1. P LW K FwkAFE TREFR, ) &R %kiE 519082
2. BFEREFRELSG T AL ETEEHT [ kXKFHEFERFHRARE, T & bk 515063
3. G EERFE IR AAERE(RE), S &R RiE 519082

O R T R S R A P AL B T B . P R AE K S R e (R ep O R 16 I RS, B A
BUFEMLA A ARG S R YR b I RS . MR E AT R AR B B R I m i S TP RS T R
552510 VB 25 ) R DX e BR 8l 3 AR A 6 AR LB Sy AL AT A B . B R0 2R A MR Bl A R A
P, b A A It BRI i BB ASE AR, R3] A ot A B M P 55 55 2R 4 o ke e R X A i B I A R . B A
LG T < 1) TR ZERT Il 25 A Pl g 5 8 X A S R AT S o R R i A PR B 25 F A R ik 2 s
A, HHLH 45 D7 5 SRR A A0 B A TE A Bl 8 R ok SRR i (R AR 5 2) 70 2445 B fin s fuk e 114 31 9 4%
PETT Bt o Rk S 1 0, 2R Tl ) S 8 ) SR A 1 S 0 ) — 3R, BRI SR R vl A I R A R
ACEBBE S T H5e 2 R4 S5 b o LI B 52 s W) B, R A R 25 AL R 5 X B o sk fof o o A ] AL ] 4 ) T
PR ALY B 12 AL
SRSER] : A% s BRI DL 5 28 T 475 (o0 72 5 Mo BB 0o a T A 5 i T 2
RESES P31 XEIRERRG:A  XXE4S:2097 - 0137(2025)06 - 0121 - 15

Dynamical modeling of rift basin extension center migration:
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Abstract: The migration of extensional centers is a key feature of continental lithosphere evolution. In
the South China Sea (SCS), the extensional center has migrated southward, as evidenced by the
southward movement of rift basins, associated magmatic activity, and mid-ocean ridge spreading

centers. Seismic tomography and plate reconstructions suggest potential causes for this migration,
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which may be related to lithospheric rheology and changes in regional plate driving forces. However,

the underlying geodynamic mechanisms remain unclear. In this study, 2D thermo-mechanical

numerical modeling was conducted using a one-sided rifting setup to examine how accelerated

extension and variation in lithospheric mantle properties affect rift migration. The results reveal two

key findings: 1) A thin continental lithospheric mantle promotes rift migration during extension. Key

mechanisms include lower stress concentration rates, wider lithospheric deformation zones, and longer

rifting duration. 2) With asymmetric boundary extension, the rift axis shifts toward the direction of

faster stretching. Greater acceleration leads to more pronounced migration alignment. Modeling results

match geological observations:

southward rift migration in the South China Sea and magmatic

underplating beneath its northern margin. This suggests that lithospheric structure and asymmetric

extension together control the rift evolution dynamics in the region.

Key words: rift basin;numerical modeling; variable-rate rifting; rift basin migration; South China Seabasin

K i e A B e v 9 3 A i R — &R
GIAE S 6] b B O3 A il ) BE AR — B0 AR IR 22 5L
T 7 5 1) 2443 73 b (Bertotti et al., 1997 ; Manatschal
etal.,1999) . X —HbF i fb i 72 0] B 32245 £ Rl fh
K (van Wijk et al.,2002) 7 & 4544 (Sonder et al.,
1989) \Hu7¢ i 28 #E1iF (Brune et al., 2014) A ZHr
BLfH I (Naliboff et al., 2015) (R R 50 . 40, 78
B KPG8 S R -1 9% 22 b X, T M7 i
B Al REOK Bl A IT B8, DT AR (8 (R R i 2% & &
(Brune et al., 2014) ; 790 @i b sh K fliih 2 , 2443 1T
5 3 4508 T AT 1Y 24440 TR Jli ok A8 4% VA O
P TR T B 527 B B A e SR AE 6 Bk B K B i
Z WIS R TP AT A IR il 72
FEUIAA % TR ] g A2 BRI R 3 44 (van Wijk
et al., 2002) 5% 2 B B $ 5K /F FH (Naliboff et al.,
2015) 5 R R B FE M o FE v o 5 sk ) FE ORHE
72 1) P VR LA IS B ) Ik 25 43 A B AR R A Rl 4 b
(N p M fHb =K 7 b ) 32 20 ) e 4R 30, SR 2L 2 P
T AU il 2 2 b (B 95 AU BB TS 2 b R VL 1 25 Hb
DR B A ) o 246 2 A% B AR Fl A ) R AR TR AR
B, S DX 3 T B e A (1] )55, 2005
Wang et al.,2020) . 2) W4, 5 220 2w de i
IR g e, o 1) R AT AR UK A
ZARHTHE B VL AR R S A BRI - B AR R A b
HAE B RO A R FBIHE O, TE B o B R OK
P 42 X8 i [m] b e 0 2 (2R 45, 1997 5 1 X
NIl %, 2012; 5K 0% %5, 2013) 53) R I ifg 254 ok aod 7
A 2D R A 2 RIS BRIE (Ding et al., 2018

Li,2014) . B iEFIE R o0 g 78 1] RESZ 2445 (1R
AR IK S, 12788 A IR TR RS TR AR R
HAE ALK AR 22 w5 . AN 50 Ma =5 fii o
PR PTREIMI G A2 1 300 km (Replumaz et al.,2014;
Royden et al.,2008; Sun,2016;van Hinsbergen et al.,
2011) o SR, it Ji 3 B2 ) 722 Ak RE 75 it il e V8 T8 7
iR oL BT R AT D RGEVE R E AR . A BT
G AT 25 1) R 3 g 2 B AR AL )y
5 RV R 5 5 A R AL R X i R L i
PRI o AU T R IR % 2 1) R T8 (Bl T
Mo A HORAR M LR o I X HEBE R 4 A
[EERGRUNIE €/ I SN S IPN GiE 2w ] CPE T vapil
K ST I A R ok R K Bl g Ve T A R PO R
Ziin I B I E R

1 s A

1.1 Fsf RO TR WNIE R

VR V0 2 T RO AR B PV Al e 5 B E -
WORFEAR P3S4 M 3T 5 % . TR &
550N, F LB BT 2 (%) 2445 b 2 0 o B 2s 3E A
FROECIEN 1) o KB 22 FE 1 sl dic Lt IR B 1 S AR
A B X (Savva et al.,2014) , 2406 2 T Ab 4= 1n)
KT 2 2 B ECRHES (13 L4, 2005; Chung et al.,
1997) . #éLliiz Sl ], A g As) 18 5 5% i 5% s 2 1)
iR B R — ZR 9 A2 1 W 22 45 A 114 1A i 2R o 4
e A, B 2 | e A AT I 4 b T
IR (RS ,1997) o 206G 3 DA b e Ik 4
Mo IF 46, B M F i RS 22 — K 4 (K 1a) o MR 1



556 ELAMK, 2

SR Lo AR KB AL 123

T 203 A AR ), =K 28 07 T 5 B A 24 1
MRS T 28K 21, 28 1EHZ
WrfsE b (35 H #5558 ,2006; 1 K 55,2006) o #F AR 1H
Bt mE AL AR R R A TR ST UG K L R IX
B0 A Jre A 5 A T F PN T 8 1 34 2% 7 Jé (Wang
etal.,2020) . FAFALHRZLAS AL AR AT R 43R 34
BrBe (1 1b) o 25— BB iz sl (e 1 et 22t
BRI A BRI O B, R B
NNE-NE [n] 1E )2 5 55 B Bt R 3R -3 — %t iz 3 (5

Zpin it ), 4G G 58 , L NE-NNE [] iF 2
HE LS WR) T R E TR A S BRIV O 2
5= B ER B H S B (P E AR R i), L
NEE-EW [1] 1E W2 oy 3, 24 B 1 R 76 ma b % b
i & F (INE AR, 2005; K%, 20115 KRR IL
S5, 2012) 0 S4B b A AL AN ER VL 1 A M AR K
6] 65 VU B A B AR A AT A . = R i R
VA G A AR 55, K i A VB A B R A X
SR A P N T R (1) .

(b) FE g PO - 5 P T A

(a) BIFHL AR ARG SR

110°E 115°E 120°E

Ol EME OME B e Ll
NSRS e (wis: N Eax LG
(I3l oo Tiea avercs: NN — e BB R AL GR
B Eifgifda [ b

[ e T .
BICER B FIIES) B35 HHIE ) T TR HIES)
80 75 70 65 60 55 50 45 40 35 30 25 20
Tz
3°N-25°N f———
i
=
e
AR % -
o [
VU1 35 7| 17°N-19°N) -
b 12818 \ ] -
ﬁﬁz‘xi@ﬁllw-mm \/ -|

H &S K GS(2019) 1652, i K R ICE k.
B RIS (8] A0 A S Z445 huc s [R) g4k

Fig. 1 The spatial distribution of the South China Sea basin and the temporal evolution of its rift centers
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Fig. 2 Distribution of magmatic activity in the South China Sea margin and its surrounding regions
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Fig. 3 Plate reconstruction of the South China Sea Basin and its northern margin
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