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Abstract: The Banda subduction zone lies at the eastern end of the Southeast Asian Curved Subduction System. It
is notable for its nearly 180° curvature, among the greatest documented worldwide, and for its complex
kinematics. The origin of this curvature remains under debate. Two main models have been proposed. The
“dual-plate model” emphasizes interactions among multiple plates and the subduction of microplates. The
“single-plate rollback model” links the strong curvature to continued subduction and rollback of the
Indo-Australian plate. Recent geophysical observations, including seismic tomography, image a laterally
continuous and strongly curved slab. These results further support slab rollback as a primary control. Numerical
and analogue modeling are widely used to investigate mantle dynamics and surface responses. However, most
existing models assume simple plate geometries. They therefore cannot fully represent the role of the irregular
continental margin along the northern Australian plate. This paper reviews recent progress on the highly curved
Banda subduction zone and outlines priorities for future work. In particular, it calls for three-dimensional,
lithosphere-scale analogue modeling with realistic plate geometry and rheological structure. Such models can
quantify how continental lithospheric geometry, mantle flow, and collision jointly shape arcuate subduction zones.

They can also provide key experimental constraints on the underlying dynamics.
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Fig.1 Morphological features and major tectonic units of the Banda Subduction zone and adjacent re
gions.
HIF T X % K934 (RS B RN 44 FR M B (Hall, 2012; Pownall et al., 2016; Patria, 2017; Yang et al., 2021; Z
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2006; Schellart, 2010; Moresi et al., 2014).
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Fig.2 Analog modeling (top view) of aseismic ridge subduction and a natural example beneath Sout
h America
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FHIES a-b T AOBLEE R BEARDL. BEAh, WETTIRRY], g Tk B gl & (b R (Rl B 2

ViR SIERFRURESBRIGTH SRR b i s AR A &
(4% Martinod et al., 2013 150
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SR, PRIy AR 3 22 V5T B RO R AR 5 2R e M R AR ELVE A, TR
HeiZd (Cardwell and Isacks, 1978). MJ5 2 Wit FE WA A A S SCRFFFFEE 17X — “ RGBS
R R R T R AR TAERSCHF (4 McCaffrey, 1988; McCaffrey and Abers, 1991).
McCaffrey(1989) 25 AR R HITE 43 A« FRUSHLE 5 HAFAE, JE— Dl T Bl EE - R E AR S
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(FoflEdE, ok B 3L R AR T 2 X OB R HITE (] 3D, Spicak et al.(2013)i it % %
PEHLRE (<100 km) [REANSHT, KiIor 8 11 ANBRZ IR, Y0 R 0] b B a2k e 0 L
-JUB B (Banda shallow Wadati-Benioff zone) -5 Jb{l {8 ) 28 22 34345 BL - DL JE B KA
(Seram shallow Wadati-Benioff zone), - Z [ —51K4) 600 2 HL (247 7 1 e 85 o -
By At 2l W 2ty B 23 B, HAZ X IR BE M - R AE, JE R VAR RS o X — 45 R AR B
EIEBN  XVE S AL M B, B RSk T HEE IR 7 AL NS A% 30 1)
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Fig.3 Regional Evolutionary Model Diagram Based on a Dual-Plate Model
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SRR AR TE — BRI (] Y ) 2 4552, BT H — S8R FA O “RUREUERY” id T
2% B — F AR AR i s 48R0 AT LA il s v 2 ) 9I0E 4544 (Fitch: and Molnar, 1970; Bowin et
al., 1980; Xie et al., 2024). FEAEHRMTEBAIHED, Hil 2 1= 2 b R AE s 7 U ) )2
M, BRI 77 Mg S50 15 2] 7 B IniE M R s . Widiyantoro A1 Hilst(1997) 8 FH %
FARN PEIEAR iy 7 IR SR HEAT T B, s VAR (1 “A) T8 RREIE,  EAR
ARRM M, HIRR R AR, it R PEE R A7 (R A 5 2% T L P2 2
TORHIEYE, 582K e ML X JZ AT AR T35 SRR — W (40 Wu et al., 2016). Spakma
n 1 Hall(2010)45 & i 5= Z 47 UG AN [X SBBR BRA i% S8R, VRN FT T BRI R ety DX 428 P4 )
WA S A AR AR, SR T BRI (&4, ROFEIE s 1) e A
JEE 75 R B0 B R AR SR AL B I R e, AR BRI AR 170 B AR 7 S B VR BT S 3 . AE
X FEGE R, HBBE AR, RIS IR R AR, RS R AT .
AR B 2 05 TSRS 1S, Herh U OGBS S B BB R SR I R — R A
AL I, B LB 2 (K 4T FF RO B O vty 455 58 5 405 R I e 1 B3R D (Halll, 2017)
Bt 2 b, Pownall et al.(2013)48H), ZE*% (Seram) 573 (Ambon) HiX fE7EHEZN IR L

R, LA gE 22 B Y Kawa BY V) B A Z BT 3, (HIL IR SUR (ol 5%
BN ZAT KA BE M R IR SIS, SRR S0, S RIE R T R g s It
FIZX &AL . Pownall et al.(2016)iFE—P5mifl, FHEIN (Weber deep) HIERE#EH
TR G K BIET 5 A7 P . Yang et al.(2021)%f Kumawa 7E 15 Wi J2 FIBF 72 tH 32 X —
HLEL, 48 W2 E T I 2 2 Ma DUORIEA ARG HUS SO AT E, H SR e
WTEE R B BT 18] AR RS B PR S5 5 T AR A, BB EE TR S M £ 5
YER . BtAh, Hall(2017) 558 FEDRE 8 22 A R ARG, TR RS SOX S AR 1) Y1 SR B A8 4
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M AL T Z%; Zhang et al.(2024)#E/RFE (Arw) ¥ 3 Ma PURHIEANR B G R/5] &
(IR AR A R JR By, S E Ak 1) Pt il A 5 7 M W R R P N RTG53 — IO EIE
K B A SR F . Pownall et al.(2014)7E 22 1R 7 16 Ma R &R (UHT)
WKL, Bk B OISR UHT 50, HR O R RS s e A g, 380
O HSHTIR I Ik AR LS . B A U-Pb 5 1IN 40Ar/39Ar B LS RN, %4
JR AR AR ] (29 16 Ma) HPEEMEUG R IE [H] (2915 Ma) &E—8, W&
2 A R SR BRI A T B R (Pownall, 2015). X — K BAMN M —HE L b S7 3F 7 H
PRI, gt — DA T B s T AR PO I R G AR (B 5. SR T
FIRER B, FEAMRHZ FRRA RIELS:. S—WEHEE, HRRERPR)BIX—K

PSR T« AR mRRERL”, (Li et al., 2024; Xie et al., 2024).
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Fig.4 Evolutionary Process of the Banda Subduction Zone Based on a Single-Plate Model
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Fig.5 Regional Evolutionary Model Diagram Based on a Single-Plate Model
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Bl . GO XTI BN, deats KIEAR, B aXBARFERER, KEXEAEL

EVETE: HOHAXFREIR I Bkl i G AR KR 58 DA R PR I 3 (0

V8 B R Z 48 X B KR R e A AR 20 fbRid . a: 15 Ma IFHAMME B . b: 7 Ma I A1

WEE, AEOFMUER TEEREEI . c: 2 Ma IRHRMGE R . d: RYGHE B IR0 A 5 1B R
FRAS F A ) SR BEIA TR = 4k 45K . (275 Pownall et al., 2014)

3. BEIERFTT B S AR R R R

S E) J7 5 FER R, TOVE K SE ML 5T S BRI B RO . 32 2 AT AR S5 W
A B 7~ PEIE b A5 (I ER T 5 A B A T OB A o, (R B RIS RES . ML R, 2h A
PRSP R T IR A LI R, B B S T I A DR B A T A Y Bl ) 2 PR (Strak a
nd Schellart, 2016; Van Zelst et al., 2022). 25 BHATIE— B FR B EoRAN E ZRMLII 5k
R BRI R BUR,  H BRI SE AT N5 A e, HASGAE R B
AT B B Y 2 b AT 47 (Gerya, 2019; Tong et al., 2024). ARG EARTLE =
YIER/ AL (physical/analog modeling) AT HIEE 4L (numerical modelling). #JFE
RS BB B E, SRS AHACT AL, B RADULE S 5 U5 TH S S 4,
BEE L5 A B AL -5 A0 55 2P AR, TP BEASEDL S A R AE R UC e 5 51258 2% 4 BR 1 (Ue
da et al., 2008; Schellart and Strak, 2016; Kiss et al., 2020; Reber et al., 2020); H{{E &
R4 RS 5 e A 5T AL, BAR TR RCRE s R TH SR R 3R T, (HAE =4 KR
JEE READL ) 20 R 5 T B AAE — %€ J5 PR (Yoshida and Santosh, 2011; Gerya, 2019). &2, #H
BEE T AR EL e A g, R AR VAR, B T AU VAT R T R E . AR 4y
NN FE FEU 2 (Gerya, 2019); HRIR = HERpHEIE T 82 2 450 5 I AR 1T NI 7L,
HEREW., SHkm, 5 THME. WEERME SN, SRR B K Rk 7 BB A
BCEAN. HEG, B O 2 R TR it S — RAZ O RE, RER LT
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X B 2 (K 50 (Strak and Schellart, 2016) VAT RS (Funiciello et al., 2008)-
Hiy DB 7 IR M (Stegman et al., 2006; Geffroy et al., 2023). 9KJ59 7K (Schellart et al., 2002). ¥
Jr 7B (Fernandez-Garceia et al., 2019) LA LA vy (A AH B4 H (Kiraly et al., 2021; Wang et a
1., 2026)%.

ST, B B AR bty T L ] (93 0 A B S AR B = o A BAR S B
HI T HE 24.3 Ma DL ORI AR 5 R me AR R ARG B 22 4 HOVE SR S 0 i A
FERT L T B U N RS X — SRS D1 2AT (B 6D ARTHT, 1% 9T 1 BRI A
T e b 98 0 b R AR o ST A 80 T S A1 R R ) S R O AR R R
HERMC, LR AL K AR T 1 S &S TIPS I 5 (Husson et al., 2022). 73
— TR ERASURE 72 7 3 KBl i ¢ J LART 2 e AR B b 0 ik R g o, 3 op— 2L S50 5 I A
A I S R — e R IS LU, 3 T AR BRI N 3 s R T R R A= AR 3T 45 7 2 i
FRIRAL T S22 RS RS 77 (B 7) (Fernandez-Garcia et al., 2019). &1 E, HATHMA

AT FCE [ IR X BT e =T el R 8 RS AL JEE 3 70 22 A
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Fig.6 Simulation Results of the Indian Ocean-Australian Plate Subduction
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s 71A . #E(Husson et al., 2022184
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Fig.7 Experimental Setup and Results of the Analogue Model
a PR AR B AT B B el i P COCT) b HIIUAR I (x=0 cm Ab). KR 2= AE Tyl iz
F SR AL 2 25 AL ARl . b SEI6 B E KRS A A B LD RS, Herh H-110 AIEERAR b 1 L2810
¢ H-110 fEANRIE AL B B IETIAL I . 25 B b Bl i TR) 9 e Rt s (OCT) Rk HEIE Ja OIS IA) o 26 —AT
J&7r OCT J KM A A HRIA A IS 5t 26 —AT X N R OCT B HIAHA IR . 56 =47 om iUy
W= B AL 7RI FE . $E(Ferndndez-Garcia et al., 2019)f&24

ST IR AR ey 1 24 B v il 3R 52 M B FHARHIE I B 0% R e, HLi Ak R e
=Y o in PAZ . BUE AR Z R, (HAE AN =Y ) R AT T SR e SRR
TEFERGEHREL . ML R, AR BRI & S (R 7 AT S e, CRe s SR 4
i 1] 52 56 2 B0 S I RS 0 SR 4E (Bose et al., 2023; Wang et al., 2024; Xue et al., 2
024). [HlUt, ABBIAE L S5 S AR AL 38 A 51 R T AG I 15 7 ThT R LR IR 70 AT AT
oIt BE e St , BIUNE o EM R BN ARSI, B TR, M e TS
T RS A T IR S5 FE (Chemenda et al., 1995, 1996, 2000; Shemenda, 1993; Regard et al.,
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2003). TR FEN H BT SL I, B R R 22 S IR, Wi E SR R ) B
TEEAR, CB I T FE RO R B SRAT AR A B PR A i (¥ 4 FE 2082 (Bose et al., 202
3; Xue et al., 2024).

SR, R S0 308 5 SR RO U RO RR B S AT FRE 4, 1 BAESA AR oo 1) B3 DR T i 5 3 4 2% L g
R PR K ik A P TR 25 %5 D) A % (Spakman  and Hall, 2010). B A T4 BRH B 8 2 T/E R B (0
Zhu et al., 2022), A PEAAAALMANTEM 2L (Bird’s head) ZH7 LA IS5 2 flfii Bt
FE =B BRI KRG 1) — 887, L RARE, IR EHhes:, B ALk
— B AR OAR R, PUONST R A AR s 43t 90-45 Ma JAIRIAG{5¥, 76 45 Ma
FRUEE KR KREFF G R ALIE 5, FHHRATE 20 Ma A4 5 %1 W1 B JE Fili B & A= Ailf i (Ding
et al., 2023). A SEI0 HHE SR I (4 Kt 5 1 P AS R ATASEA0L, 0k o 5 A o LA AT e
YRR ST s A G A AR DU A it 5 v P 5 S50 1) 52 2 b o RS ARFALE

PRl JRE YRR R R M e B AR A BT T AR BE LS, A BRI IR
ENTRR R, RS SRIe BT . BRI S, RS R T HEE 00 b s (1 Hb oG PR 5%
FeILE AR, R AR A PEA S I T SR BEA IR Aoy (2 e, BB TR 7S
Gy HSE PR RIS AL, JE R KBTS AR . DRI, SRSk 1y S8 2 SR A 1R 17
JURT RIS R, B s ) S B 5 A B S 00 R A RO K B 5 A B 9, NG A 1 e A R i A
BN S REM A KR BRI FIETEA 11 L FOR R 8 08 20 2 8 ) B[R] 1
H, A ARSI = e 1 I e il RSO AR bty B i S T A 4T R, T Dy ] B BIEIK A o
7 fei AR AE T B 5 R 3R S B iU, 0 R R oy JE I T 1 T 2 e B S A
s BRI E R, SRR P LSRR .

17



4. g

PEIEART by LA 180°14 A Bk e i T R AR, HIB S AL I SRR il . BT [R1R
g vt B 4H R -l 1 55— R P B 2 HAH B A 1938) /151 #E(Spakman and Hall, 2010). 5.
— R IR BEODL I Bt 57 B U7 VA DA e B R X Se I AR AR LA P SR R, T A A
LS 48 RS 5 R AT AL, Refe R IEHL PRI SCHE B)) J1 2301, A RRAN 1 R
= R SR RBUERSAUAETH R RO S Ry AR T 2 7 T ) SRR, D9 BRI R NS ) S il R
f 7 SRR I SEAG 2 R 5 BRHIE .

Xof FEIK A 1 iy T AT BRI 98, ANNCRT 58 B 4 s 12 v i R AR -k 48 R 4 ) bR P
BB, AR ARG RIOUB A R 3N F R IR R R L S5 IR % . Wi
FEAHBCT PR, REOS 8 SRS AU K B D BT AS . VR0 ok P 445 4 268 R 30 v
SRS MU TE A AR S A i B2 (bl L, AT A BEARAR DR SR R TR 8 g 2

FEARHEA AT EACHIBE FEAL A 5 SR BRI AT
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