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Jien et al. ,2022),

PO IR g 2k 1 B 5T AN 20 22 50 4EAR TR
f o S BEER X B B S PE A R T BEA T R O b
Jo A B BB A5 TAE . gk st (1981) TA kB it
e gk (LIS VEHES ) K2 i FAae g i, JF A
5 B s A e g s A A Al A HA A, 1981~
1985 4, bifi 25 v [ b J5t = 5 V4 “£¢ b, S50 B 7 A 5
FRCFE 4 T S DY A RS JK M DX R B S A B T
5 B XS GO R AE I H B ST L 1 P T
VG Y B J i 2t S BIF 9 1 L 0 H DA S R
fIE K3 SO TE b 5T S5 XCBUE A s Tl %
BB S B A K e LT ) B AL 2 Sk
DL B B2 b 0T 55 6 A7 T HEAT R SE . 1987 4R,
VG 22 3 TR 7 0 55 0BT AR 17 5 LA VG of e /R e 3
P VSRS BB R g b A AT TR GE L X B

WIH E SR IEAT T RGBS o EE AR
A - VN IR X & T b BB L rp R B A e
P At =W at s, S URA Bt ¥ W44y
WAL ;@ = HAkE LA R 1 b, iAo & 8, B
A ZWUE SRR © MR BB A AL O, FI
CaO F it W5 5 Ry (6 55 B (O 15 3 0 350 4k 3 s 2
FOMEEA (BRIT IS ) s @ 7SS
R I WS T A RO S B FL R o 4 i e A A
EAST Y AR T RIE R BUE (BB O R
W% 0 R T BEOR UR T M o ROV A R ) R B
A B T] B 43S G A B B L T I P A s R 2 AR
R o JE AR CED BT IR AR ALZ R (O 57K
1989 4F ,Feng Yiming et al. (1989) X} P4 7 M /K JH [
RN IR IR AT R Mg 2 S R AT T ARAR A b BR Ak 2 A
IR ST A B AT BT 5 A G IR 8 .
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bR b, A AFEAEC Tectonics ) i A PR i A O 79 1 18 7R 14
125 6 Ak Bl 5¢ 15 A= 19 SCEE (Coleman, 19893 Kwon
et al. »1989) , — i Ke P i Mg 7% g ¢ ey F ST 4 1) 1 [
T VSRS PR TR AR VA i S |
WIS TAE &R T EA R B SCR& 25, 00 Hog
A BT R A A AR O ER B L i
T R A8 3 J 1k S % 2k S5 #1818 (Zhang Chi
et al. , 1993; 5K 37 K, 1997; Zhou Meifu et al. ,
2001; Zhu Yongfeng et al. ,2016),

PEJUA4F R, 200 M U R R AN OT 5T . 2
WA 2 50 7 e o D) 2 T TG o T O e g 2 b Uil
R TE IR A9 L/ R R 3R B (Yang Gaoxue et
al. ,2012b, 2012c, 2013, 2019; Yang Yaqi et al. ,
20203 Zhang Jien et al. ,2018; Du Houyuan et al. ,
2019) , [A] I TF & 1 g 2 A OC AT o2 463 1) BR AL
ST R T RKREME R (Yang Gaoxue et al. ,
2020, 2022) . HARSRATAE—LE4rit L iR 5 B0 7Y ofi
WES 1 g o e T 5 BRI 1 Jie b AT R 8 4 L It
AR STV T V) R e 2 AH DG A 9 #E AT R G800 L IR
TV VR ) 7 e 4 S G PR B HG e B S Sk v M TE 2K
T 28 vl 3 LA VS R 2 O J RN AL 5 AR TR 2

1 X R

VG R MBS IR 2 vP I 3 LA R A ) (R
1b) A T A% e i 30 1 25 Mk i Jb 3, £ h — &
F R34 A 2% Sl Ll AR AUA RO B (Buckman et
al. ,2004; Choulet et al. ,2012), 8B — % % NE—
SW i) W%, rhy I 1] B AR UK O B 7R B L B A 88 A ik
R AR W7 24 3k 4 T 5 K T e 1 A e b B L AR BT
HENE R 27 F R AR R (BRE AR5, 201 D) BN 14
il 5 4 J2 K B 2 RN R A B A A 7 T T R M
DX 8 1 1 2 A R BB R B A R K-
L ARz SR A K R R E R
L -HE T DURR A 2 . 2 Ml DX R K R A AR AR
TR AR AR I A K, B B IE A ewq (¢) f (Chen Bin
et al. , 2004; Geng Hongyan et al., 2009; Yin
Jiyuan et al. ,2010; Zheng Bo et al. ,2020), W45,
KRB ZHFICER N, LI 5 ZN R AR5 BE K i 4
#7 (Feng Yimin et al. ,1989; Zhang Chi et al. ,
1993) » = B AD 5 3K IR A 7 | 1 BB0HE | BT L0 | 4 A
N R e AR g g il (& 1b) . OB i 98 & BRAE
X S 2 mly Y R T TR B X aCA . FTREIE TR
VEAR N B L 2R 4% (Yang Gaoxue et al. ,2013, 20153
Zhao Lei et al. ,2014; Yang Yaqi et al. ,2019b; #%&

FAE, 2023), THUEWE R EH £ 20 B E
FRASHY 1 6 T A7 R, 40 B 5 B A 6 0 K L B A
k-2 B A RS AR A IR M & JEMR B K 45 (Shen Ping
et al. ,2017; Zhu Yongfeng et al. ,2016; Zhu Qingmin
et al. , 2019; Zhang Huichao et al. ,2022),
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VO UE B R KB 2 Ak e gl . b ] p AR IR
JE T FE VR R SE EOR VR A A T T A
EL IR B e L IR 7R AT R A B R L 8 A e i F AR
LR . AT TUAE IR IR AL ER Y e 4k, 2 0 AR PG )
T 245 ) o D AR o) PG A YR hy T R TR L AL R A B
R A T AT a6 AL R e s R i AR 32 AR
PR L BB I (3R 1), 5 R ME T IR B B FL I 30
BT /)% 8 O g e o I AR — 2, 5 HLB AT R BB 20 48 3 1
LT g — A e K I -TU R D 2 vh AT i 02
[l — Z Mg A (BROTICAE . 20100, [ P4 A IS 5%
T H 5 Char g 4% 54 17 4 3% (Buslov et al. ,2004) ,
VG B 7R P R e 2 T A2 A AR o) W 4R A b
IR A R N MRS O 4 L AR T BE 5 AR MEE IR R
L S AR C(fn] [ 55 45, 2001) , [ P4 1 AP % 52
Hr 3 B8 Y, al DA b TR W A g s X LG 0% B
(Degtyarev et al. ,2021) . 5 A HL 7Y [ J2 3K /R A
Mt 2 S Y AU 2R 1) 8 O A R BT 2 5 AR BROIR Y R G Gk
70 km, H AR R SR I8 B v v 88 A AR KL F
FIECHWRA . KRG Rl 5 5 F 28 A A siUS
TR A OO S VR R OB RS SR N K
o VRHCAE o & L B X R s M B R B s K
‘A MR8 & (Zhang Pan et al. ,2018), [ & fn¥g
R By g 2 2557 T VG Y WS R 19 A P G 2 T AR
TR W R LI TS 5 & 7R S W7 2L R B 4K
W 2RI 1 = A X, 5 A A AR G R A R
g —E (A 2;Ren Rong et al. ,2014) , ¥ 4% 5 51
) T B o F Al g 2 2 1 R T AR /N L R A R R R
FE A O A TG S e A T W SRR B A A

VY 7 T 7R i 2 e B I AR RS E O, DA EL AL 3
AxRLA B H (F 1), Yang Gaoxue et al.
(2012b) 7EH D g 2 2 v (TP 3R AR B 4 U-
Pb 4E#S S 572.249. 2 Ma, J8 T 58 B4, % 4F i
JEUETE 7K TG 28 b i b X R 8 Y dRl 2 B I % s AR
W, 5 A AR By L O e sk AR I E AR
HTE 531 ~ 508 Ma, Ho @ k48 BB o (9
P A Ar IR 458 2.3 Ma Ml 470£2. 5 Ma(ik
SR, 1997 KEAE P VR R PR Y A TR i
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Fig. 2 Simplified reconstruction of the Tangbale (a), Mayile (b), Darbut (¢) and Karamay (d) ophiolites
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LR B v FHRIAT 5 38 R e 2 5 AT % AR A 21, B AR
Jprh FERAM (R DK B R A AL B AR A A2 W] —
S W7 24 ) ) A R A ORI TR A A A g A Sl T
IR R 478 ~472 Ma, 575 {148 AT 8 3k A2 Wl — 4%
WEEk Al o 7E VU ENE R de R AR R 1 e Ak Ol e h
Wwe s AR A h 3R A 85 0 U-Pb 4R 18 73 1
414.4+8.6 Ma Ml 332+ 14 Ma (145 #H %, 2006),
st BRI BAF I O A UG v N JR v R g A 2 AT A R
AR ER, PINAE I B, Hop R T AR, SR
T XIS A B AR AR % H B L AR TR s FL
22 Y W W 44 AR R A AR AE

3 WL/ TR SR A U
A R A2 7 T G0 /5 g 2 o1 B

A AR oy g WA, — 208 MORB A, J& T H5E &
B, EEREFREATERMTHEGRITER, Bon
A Nb, Ta 53 . HAT N ob il 4 OCAF B, T RBIE
TR vh A5 e 35 8% (Zhang Chi et al. ,1993, Zhang
Pan et al. ,2018; Zheng Rongguo et al. ,2019), {H
S H AT ARG U0, b A0 mE A X 3K 2R A 4 e 4t A 1
JE W PR 85wt A A A AL iR. Zhu Qingmin et al.
(2022) & IR IR A7 i g o vh 1 oM A HAT S840
T HTIR X A Y 1l BR AL 22 FRAE L O OB BT IRHT
5., Yang Gaoxue et al. (2012¢) 38 13 XF ik /R 7 4F
g2 2s T B A A HER Ak 2= 2 B A OB T
RS i, AT Zhang Jien et al. (2011) 38 33 X
TR IR AT RE S A8 DX R L 9] L P | 3 g AT O 45 G b sk
127 T B, IF 50N O 35 7K A R e & o T2 10T 4 98 1)



% 6 1

T e 2 4 < T UV R ME 2R <y R TR IR o 3 A o AR AT SR 2059

WS . 53— OIB &L g T ot X iloa R4,
PR orRmAE S LW B Nb. Ta i %, JF 5
ALY OIB Z ik A 2L, AT RE I AL T 9 1L 5 K
153/ 5% ( Yang Gaoxue et al. , 2015, 2019; # &
¥, 2016) T 3X 28 55 PG o I U g 4k 2 b ol R
Bk 2 iCa Kl A Bk s RO G R HE B
TEHE S 5 0 b 5T 35 52 AH DT C, PR SR xS 2 i Y Y
WA A A B IE (Isozaki et al. ,1990; Buchs et
al. ,2011),

VY TR B K e 2 S e i LU B8R VR R AR R I A
5, Ul B E WS ZR it RV R B b A b 5 e F I L
IRV R o T X 28 TR )T RV AR P A B L R
L B S B A R s sl 20 el OF 5 2 kA ik
T HE R A B AR R A, HEESE
TR HR A3 ¥ LU /R R D AR TR BT TN R
FRBI I 58 A R 8L T 04 7 e J0% b 8 #9532 o X
20— WA B 20 KV R R Y — 8 43 (Zhang Jien et al.
2018) , AHJEHEALAF BT = 52, H i AR g
AR 29,
4 i e 3 ARG o AR At A

I SC T R B, Y 1 8 7R A6 7 3 I 4 b 356 i
JE R T 98 R 4 — B R 22 1) R e et X R T A A
TE BRI PF R 100 2 i o (918 22 R0 v i s

R pe = R s B B sl B s IR AT N
Zx 140 8 LY ¥ R EE = R (Kerr et al. , 2005) 158 &

7 E 9

35 8K i
4

B RE B 90

(a) B8 BY ik S
Accretionary plate margin

LTS R (Zhang Kaijun et al. ,2019), 53 4h,
DR v D T R e R K ity e o 3 R Y 2
PR 1B & TR0 T NS A R = | AR TR LT IR i 2
$0r 2 b, RS R I FE R 22 T A RV R I (Kusky et
al. .2015) . S5 b i T REE R R A B E J1 KR
A AN GRRUE TORESI BN Sk ISR =i T2
E I AR b fE TR 22 BEA T, DT DF I 22 Bl 321
Z AR IR Bl o 5E 3G A (8] 3a) . P HENE IR M BRI
by S ¢ BH ORI i g A S Kl b e 1 A B RGA
BZ—,

DRV Ry A Al A A 0 T I U L PR R AR K
ZIN T RE A I L B B S B b A A A
Tl A (P 3b) o i e g 56 A rb SE U PG L v rg H
AT BRI 9 S AP /N A - T L A B AR L R AT
T L X3k, R 208 i T 4= il B i1 B (von Huene et
al. ,1991) 3 3o 4fF w42 ol iy b 8 9 Jo R 1L — JF:
BT ) M 0 TR L T R AR I IR Y g P X 2H
A (Ulrich et al. , 2012; Wang Liangliang et al. ,
2022) , — A MRS {451 7 sl 2 A T 3k BN 3R 3k T A
IR AR n] BE AT Ok B R = ok T R 9 IR ) o
B2 5 (Goss et al. ,2006), PHEE/RIEEL—A
B g koA FA B i P/ P fR (18,3 ~
19.5) F1 Nd/Sm { (4. 5~5. 6) , 3 55 57 FI I 1L ff oh
SR Y e P L — B0 (R S, 20085 Staudigel
et al. »2010) , F& WA P i Mg 7% Ml DX G vy 24 Q% 90
K A Ok BN R Y BRIl S

v it B At A

i

(b) 2 A4 34 57
Erosional plate margin

Pl 3 AR BT ik 5 o g 9 A i 28 50 SR 26 B (B A Frisch et al. ,2011)

Fig. 3 Two types of convergent plate boundaries in subduction process (modified from Frisch et al. ,2011)

5 MR & AR 2 Ak

B G BIF 5 1 AN BRI TR A o 7 74 7 B 2 b DX )
AN [ IR AR R 98 L/ R v D, WF A B AT TR v] fE 2
AN [R] Bf 40 Hb 2 43 15 30 B9 P2 9 (Yang Gaoxue et al.
2015; Zhang Jien et al. ,2018), I L4 .
B U 2R A FAR 6 A8 it 5 27 A 9T . Yang Gaoxue
et al. (2020) 75 P4 #E V) 7R Hb X 46 1 b e A8 355 S ffF o
SO 4 AL AR A L D b 0 A Sk 5 R A B A AR

JH AN W AR i KV A BBLIG B B A A5 oy T
T 9T KA A UG (Gerya et al. ,2015), ZE1
RN B s ML 1) A v S5 b IXC % 0 4y 1L ¥ (Whattam
et al. ,2015) F R it - i 2 AfF v 47 (Stern et al.
2019) Ay 4l il .

PUENE R 22 D 1 il A AR AR A R 0T b L i 43 1 A
T LS5 3 AL B B AR AT O b AR R S R
TR LU/ R R TR o 38 A 3 B (Zhang Jien et al.
2011, 2022; Xiao Wenjiao et al., 2015, 2018;
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Windley et al. ,2018; Wang Qiang et al. , 2020),
PR TN R S B 3 T SRR R A T S A
JBTRBONE o 5] A G A N O Ml X TE A R 4l — S 2B
THE RN AR AT A BIER AT RLE R
VIR X A% (Geng Hongyan et al. ,2009; Yin
Jiyuan et al. ,2017; Duan Fenghao et al. ,2022) , |f]
PR FE MR V3 s A B & 88 AR ) B
in A (E 4; Han Baofu et al. , 1997; Zheng Bo et
al. ,2020) . F3Ah, 7838 IR A R R 0 ) A o AR
I b U0 3 2 A AT X R A 4 2 (Guo
Boran et al. , 2020; Yang Yaqi et al. , 2022; Zhu
Qingmin et al. ,2022) , [F] i 76 354K 4 s X R 1) H =
B2g —9E R 42 1k < 4 25 (Ren Rong et al. , 2014;
Liao Wen et al., 2021; Zhang Yunying et al. ,
2022) A E AT vh 2 46 3 B2 9 ) T i 5k (Yang
Gaoxue et al. ,2022; Zhong Xinyi et al. ,2022; %
mEA, 2023),

TE V8 Y 0B 7R Hby X 3 PN e 4 T o B R A TE O
22 LLAT (Ren Rong et al. ,2014; Yang Gaoxue et
al. ,2020, 2022) . {H7E L A2 AU A) L B0 % v S
0 L5 3 T B2 T P o R 2% B AL B AT RS
AR BAG (Xiao Wenjiao et al. ,2015; Li Penglei et
al. ,2018) , WF ¢ K BLAL K 1l il SR M X A7 78— 1
A B KB R 5 3% A i (Wang Bo et al. ,2012), [F]
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Je )22 CE A S5, 2021) , 3R W 74 9 085 R by DX T 4R 3%
FIR 7t S W 3 SN 2 TE H— e BB T e 1) B
BeAfsop 2 % T A AL AL S Y 0 Bl B 2% (Wang Bo et
al. ,2012; E5, 2022),

FEERAE VY 1 TS R b, DX BT A e S 4 1) b T I
SRV R AR N A X o e WL 2R AT T
ERDY, RIS 2 H BT R S b BR B 2 v i oK i
e M 5 2 — (Stern et al. ,2018; Gurnis, 2023) .,
B T bR Mg A R oo BR BL R Z 4, Yang
Gaoxue et al. (2022) %5 G V9 HEVE /R iy A AR 2 B B i
A A8E N A 7 TE R i B P B 2 A% 3k ML (&1 5)
ARF b bR S B S R A AE TR P BRBE L TR e A% 3
BE T DL R A FEVE N B AT LR TG 3 KRl A %, it
AN S AR b A% 3 L BT 8 R AR AR R S 10
Ma(Yang Gaoxue, 2022), V4 UEWE /Kb X & F A~
(] B ARG P8 T L L R VA o D R P OIE, 3k SEOAS [ M JBT
%) by A4 7 Bl 43 DR WG ok AR L 23385 DR AR o A I B
FAE 38 . XA T VG 1 oKV 0 55 08 TCIHE R &
Ji R 1 ARF e 51 S AR p B M B L OB B el A ARF e Y
BHJL W W o H# (Mann et al. , 2004; Wang
Liangliang et al. ,2022), i P4 ¥ I8 /K X 28K [R] B
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Fig. 4 Sections of ey, () and zircon ey () values of igneous rocks and the V velocity profile across the

Altai-West Junggar-Tianshan orogens (modified from Wang Tao et al. ,2023b)
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Abstract

Ophiolite records the whole process of formation, evolution and extinction of the oceanic lithosphere,
and is a key evidence for studying the regional plate tectonics and ocean-continent frame. This study
summarizes the latest research on ophiolite in West Junggar, with the aim of discussing continental crust
growth style and recovering the ancient oceanic evolution history, and provideing new constraints on the
tectonic regime transition of the West Junggar. A number of tectonically dismembered ophiolite belts with
a typical block-matrix structure are developed in the West Junggar region. The ophiolites mainly include
oceanic crust components and seamount/oceanic plateau fragments; the mafic rocks in the ophiolites are
characterized by MORB and OIB geochemistry. Based on previous research, this study suggests that the
seamounts/oceanic plateaus with different ages are related to the mantle plume and developed in different
evolution stages of the West Junggar Ocean. At the same time, there are two types of convergent plate
boundaries, including accretionary and erosional plate margins. In addition, oceanic plateau accretion is
not only one of the effective ways of continental crust growth, but may also induce subduction polarity
reversal and subduction transference. Furthermore, there may also be mantle plume induced subduction

initiation mechanism at the early stage of oceanic plateau formation in West Junggar.
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