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Fig. 1 Schematic tectonic map showing the main subdivisions of the central—eastern Asia
(modified from Zhou Jianbo et al. , 2018)
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Fig. 2 Tectonic sketch map of the Central Asian Orogenic Belt and the location of South Tianshan Suture (a, modified from
Yakubchuk , 2004; Gao Jun et al. , 2011) and the geological map of the South Tianshan Suture (b, modified from Gao Jun et al. ,

2009&, 2011)

TR 1 22 A (R &, 20095 Gao Jun et al.
2011 ;Zhou Jianbo et al. , 2018) ., B KINZE & &
SN ) 53 S —ra R I T =, DARAT
KA R 5 FIE o 55 8 TR AR TS MR, B
FrRIL—Ibil—&e—KHFLE G MIEE, 1R
T P AR I DX 35k 1) e ¢ AT AV ( Gao Jun et
al. , 2003; k54 2005; John et al. , 2008; 7 [H
45 2008) ,

H R 255 T T 5 R 1L A e 2 P 45 ) A7 A
HHW, TB2EF NN IR A Tl —5
Ax M (Xia Lingi et al. , 2008; Xu Xueyi et al. ,
2013; FIEERFEE,2015) SR TMTEERH7 N 430~330 Ma
st a1 & B (FR2E 55, 20065 Jiang Tuo et al. |
2014; Li Chao et al. , 2015) &I Rg K 117 7E M 245 78
H—R AR IR R 58 2, A FE AN
BRI AL — B2 3 7 B = b AT
KA Z v He AR Ty P %) R R b i B A R AT
SHRIMP SE4F | 3845 T 230~220 Ma A% A1 3RAE IR
{8 (3K 7. K245, 2005 ; Zhang Lifei et al. , 2007) , LA &
ZEEIR A (2002) FE RS R ILPE M & 3 T 9k ok A
T B WA A, SR S E AN RAR

BB BT R B TR A TR R IR AR ERT T
kA K BT i iU ( Rasmussen, 2005; Jong et al. |
2008) , A~ BE AR 2 Al 15 15 LT 1 0 FCOE AR Y (= 1R
45 2009) . 5KS7 KA (2013) tLBE G K R K LA RE
I AR AR S B 1E R 320. 0 = 3.7 Ma, 5 X 35k
P VZ FRAE G 310~320 Ma B 2728 JTAF % 34 A
THH (Su Wen et al. , 2010; Klemd et al. , 2011;
Li Qiuli et al. , 2011) , &F E# %5 (2007) A g —
B A Bk th FORAF IR 22, JCIRMERR R AT Rl 2
W | TRRETCIEAE R g KL P A B R AR

WA 432 BN B R L P A R R B
e, TR Ge AR R A A A S R (2R 1) AR A
2000; fSAESEZE 2001) DL Ky RS IE 3 ( Bazhenov
et al. , 2003; Wang Bo et al. , 2007) iE B35 BL A AR
HURIE B2 5e i — A B R S i e 4t
FET—il, A =S4 IF i KL X A i 75 5%
T ERAlEAR A Sy DI PR 5k (2R B 8 55, 2006 ) , B R
LA A P B AR ORI T St mg R 1L A Rl it
XA E ] Z W & kiR A DIRNE SR (F
YE 45, 1990; T % Hi 55, 1994; Gao Jun et al.,
1998) , FHIRg K 1L Hb X 7F — S 20 W (7] © 28 fh g A
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FE Ry T REAR 430 TR R LU M DR R ILZR 1Y
A1 IR 2OV TR TR R b J2 TURR B — 8 2 ek B Sl — ok
WA T 75 35 (Han Yigui et al. , 2016) , i 5% T HE
A B2 TS 20 R R I PRFR AR A 0] WTE T A i
PEMERE . Gao Jun 45 (2011) 38 T 78 R K 1L s
RILAAERS 285 Ma HUAE R A Dk, HAD#I 1R K
LUV EART e iok 2 o BT TR 80 ) e s — AP U 728 5 L
MR s A BT il 4 S M s P iR i AR
Hh B R R L B P B2 R AR A S AL T
A R L B 5 AR AR M A AR T 2 e R AR
TTZ B2 A 1k (Li Xuping et al. , 2007) ,J5
R AR RIS 291 Ma (R 55,2006) , B T
M RINESHER TR &M 2T, 7Er RIS
AR T H AR AR 335 ~ 310 Ma (9 1 =8k Ar—Ar 3
AR (IR 5F,2006) A1 313 ~302 Ma 1 1 = BE 42245
SERTRAE I (Klemd et al. , 2005) 43 T FEAR
FUTIR BRI R R (HE A AR BT, BB AR
SCRER R IETERE A ¢ T DA 9L A, Bl s e K L
M DCHE AR T L AR B B

XF T B R L BN B M A A PR OO A —
S 2 MR AT DX ISP A T AR A AN 5 55 SR BRI 7 5
B — RO e &k A= T RE 1) R o ( Charvet et al. |
2011; Wang Bo et al. , 2011; Lin Wei et al. , 2013;
Alexeiev et al. , 2015) ; %5 7p—2u22 25 ] = 5k 3 HL R
Mk & A T b [ 4 ( Windley et al. , 1990; Gao
Jun et al., 2008; Han Baofu et al., 2011; Xiao
Wenjiao et al. , 2013; Han Yigui et al. , 2016) , X
S BTRRIE S 7R e At — A e B A] | 3 FEOK
Prdedb s =2 N s R s, LR A O
F LA AE H ( Xiao Wenjiao et al. |, 2013) ; fij [A]
AL P AL —rh R I R N R B AT IZ IS
JAE T (Han Yigui et al. , 2016) F1 KT B A4 19 4= 24
(R ,2009) , JFRfE R T LP—HT BRAL
FEAE i AE (Lii Zeng et al. , 2012; Zhang Lifei et
al., 2013) , 3 238 R AR B IL a0 ob (14 7= 9, A
WEFRATTACHTE R K LT & e b, 3 R B
A T et ef,

3 dbihgg &7

JeihgE G s TR Il—Jtih—R e —K 4
Aty B, AR DL B P35 AR B 2 5 1A
FHE , YN LA AR e 528 0 S5 vh R LA T S
P RL—52 M, 1o 0 DA SAE B 2 g #8 Shg Bl 47 3
Mo (35 X035 W45, 1995 ; Song Dongfang et al. |

2014; 44 2018; 5 H4$,2020) , dbili4E
G BOAN N DRI AR ET > (FHFE,
1980; XIFHILAE, 1995) , SR BLAEVF 2 = A R L
LU 57 ) b B BT S A W) 28 AL RN T 3
FrATRARTE — BB A 2% 754K ( Xiao Wenjiao et
al. , 2010a; Song Dongfang et al. , 2013a; Liu Qian
et al., 2015), Jbil4EA i NFER LI RIEI IR T
1A 0 A0 b 38 A= 3 1l 3 72 ( Xiao Wenjiao et al.
2010a; Song Dongfang et al. , 2015) ,/E\-ﬁgﬁ}%@/ﬁ
Bt LT I RR AL (384 IESE 20025 e RUE, 2002)

TEACILEE G N 40 A 2 DO SR i SRR J A, A
E MBI LA I —A G LSRR A A W
B F— AR —/ N LSRR 2% A | 2L —4
Bl — Ut e Sk IR A el RS L (Ml ) — ik B
g e Al EATRTE U 28 ok 51k T
SHEANT T LA S EALRE R T iz e . AE
AR (1990) INH B K & F—AaIt—/N eIl —2k
AT AR U IR A A R T Ll AR Ak Bl
AL b DTl 7 4 7 A B a0 R 2 LYl A i gl
C&MEG T o HR2IZMEH PSR R R AR
IR R I e g T8 U O B it (W
Tairan et al. , 2011b; Z=[m % ,2012) , H A% & )
S (F A 1995 24536 45, 2019 ) I ) £ s
(RBGEAE,1995) 7R HAT B — AR IR K Ir & i A
SEAE G, Iz AT e 5 e AR AR Rl AR A B
H1ry Bl 9 AR AR AT G (Xia Lingi et al., 2003,
2004, 2005) , 20— B F—3E b - e ek R A%
Ay WHER A SR8 N 536 ~ 520 Ma ( Cleven et al. |
2015; Shi Yuruo et al., 2018), ¥ & 25 (2008,
2010) FIPML B (2017) AR A AR T Bl 2E 4R
G IR A 0, Rl A R R AR 3R i 41
Al —A A W 0B 5 LR A A AR 48
B HALE AT RETE BUAL TR s /N B iz
Hif“ LI R RIS T (5 4S5, 2010) o SRTITAN
At 1Ly Rl DX %) D b A 8 i AL RRAIE R, b Ll Py
(R R LI AE B FAR TR RAE— KB EE A1 B B0A
S Mty AR AR e AR AR AR BRI 1 7 1) ( Gao
Jun et al. , 2003; Xiao Wenjiao et al. , 2003, 2008,
2010b; Zhang Lifei et al. , 2005) , 4t LI 7E 5 b A=
RG22 P AR A D00 X DA i e i — AT PR IR 42
W IRAE R 8 22 11 2 A Bl AR RO A 2L Ll
Dty RV Y e 2905 AN, JL L 485 02 2 BT UChlE
Y-S 19779 ( Xiao Wenjiao et al. , 2010a; Song
Dongfang et al. , 2013a, b; Guo Qianqian et al.
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Fig. 3 Tectonic sketch map of the Central Asian Orogenic Belt and the location of the Beishan Suture (a, modified from Wang
Guogqiang et al. , 2021&) and the geological map of the Beishan Suture (b, modified from Song Dongfang et al. , 2014)

2014; Tian Zhonghua et al. , 2014) , FRATIN B
TE R 21 A L— 1 A 1L g 2 2% 2l FURE 4 1L (A
Bl ) — ik B L g s 2 2a iy ml e A 2 b I A e L
LB X Y B 2 A A

ARSI B ERSIIL e o g s w1 s 52
PREE (20062 ) X 21 A7 L— A A LY P9I AR ot 36 2
HEAT T O , bR Ab 2 R AE 7R OB BT o
BT ORIET 5 S R Bl e, H B A % ERE S
R ) S AN e e [ R NI e
A R ) BRRAE (Ao S48, 2002) , M B |3zl
FAMCAAERS A= P b BRIX, U A 22 in P At 9 X (=
TS 2001 ) , AR A R HeaE 457 1Y MBS RRAE . 41
A A S B AN S T M it —— S A
(284 55, 2002; B0k 45 5F, 2004, 16 {4 5
2006a, b) , 21/ LL—F A L IX S 5 R 2 Y

BHCAE B A 4RI M 297.3 = 1.5 Ma (24F 025,
2019) MR o B B A0 AP 241 4E % Dy 281.8 +
2.6 Ma( Ao Songjian et al. , 2010) , Fif i3 It i X g
LRI BT AR S 280 ~ 270 Ma ( 2% L4, 2006
ZEAETTAE ,2006) , AT UL ZTA L b XA R AT 58 11 g
Fen FEAEPER &M WG LA P RERT
IR A A R T VR AL L A B 5 P B[]
S (ZE4k5E, 2004 H SCACAE,2019) , L0407 LIERY)
VA5 IR (B 1 24 g —rp e fi

TR LU (A0 el ) — ke P 1L s 2 S o T G 1 e
], rh A el 3t DXV 5 35 47 U-Ph A 25 4 1%
A 286 + 2 Ma (Mao Qigui et al. , 2011),272.7 *
4.4 Ma #1291.4 + 4.9 Ma(Zhang Yuanyuan et al. ,
2011) , A SCH WAEIR 2 277 + 4 Ma( Wang et
al. , 2016b) MIREFCAR X 5a N A A SR BE S 1R A
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A, AR AR 240 ~ 220 Ma, fRFE T 5 A IR IX
P75 S 17 A 0 Y 5 7 (XI5 55, 2006) , B
fel h XA K L S 8 &G — T =S e A
AT (Wang Yu et al. , 2016b) , [ iZ i 4t 5
AR OB T —rh — & it ( Xiao Wenjiao
et al. , 2010a, 2015; Mao Qigui et al. , 2011) , Jt1l
by DXAE A7 5 T [ s A7 6 A 20 Ll RO el v 7
WA (Xiao Wenjiao et al. , 2010a) , AL L
By s 2l & kAR R —rh &,

BT 437 28 b e 87 T A6 LU 4% 5 AR B R, L o
WAV B, e AL G R B A
PR FE AR AR IR e a0 RS R S IRiR A il 5
AT HREGIRICE M2 5 A IR L I3 2
GURPE Sy N TR b N B 1S LIS SS U A
B MRE—KBRLE S ML PR (Xiao Wenjiao
et al. , 2018) , Hil # A AR T ML YA 7R %
X EZES LA E, 58 ARSI A i
(Zheng Rongguo et al. , 2014) , & X F 244 E
RS RIEA B RN E L, BAsI/R S optpst
IRA e EE iR Eh A 5o DL o s X s
SR R — R R T A ) s A T A I, AR
PAFRI B AT U-Pb 4FHE R 302+14 Ma, & TR I
ZRIR A e T2 Rl S e B o LA SO S | B
BRI AR 1 B BT 20 18, VR S R AR rh 34 A il
41 U-Pb %E#8 4 275+3 Ma ( Zheng Rongguo et al. ,
2014) . 455 MBS IR TR 2R IR 2% i vh &2 B R
Hh e TR U s S SR Ak A TR R (5 4, 2014) , LA
S DX 35§ PN 75 Al 43 v R 3 A5 ) v — e — S 1
FERS AL (i 5 UEHE ( Chen Yan et al. , 2021; Hui Jie
et al., 2021) , FATTIA Sy iy SIZ Y 3 75 Bl 417 36 1 e b
SR e A A s B AT RERRLL R T A& TS
JLRIEE:U

PEET AP S R W AL L B A A
2 T 0 20O b e 5 B 5 b b A T 1 A R
FEY, TEALILMIX A R IR A A —
VeI A E SR o A S R B R A K L
WA, BATER A SO Hb e 1) A6 ik 78 I B
ATk AT A 425 FA IR ( Song Dongfang
et al. , 2014, 2015) ., KRBT (2018) M3t 1L
Mo X B ARG F A B b 1) R AR AR AR X Ml
PRTESb 1 ik 78 vy | 3D GO W A= 38 26 AR e
EY, AN, 0L H DX M sk 3 T %
DXCFR DR 1 30 b T )2 129 Sy 1) i 4 82 119 3 B ( Xiiao
Wenjiao et al. , 2010a) , [Al £ W 76 L3 59 P15

SRR RS A T AL R
4 Rig—KBEEEW

FIe—KHFEGWHA TR IL—Ibl—&R e —
KBEEG I —RB, B =AM P ICT
JEO R PEARA A AR B, R S AR de AR SR A0 AR L
fliHe B (14 4; Natalin, 1991; Sengor et al. , 1993
Jahn et al. , 2000; Li Jinyi, 2006) , & Pail 50 1L4%
FOEARE R AA] — ECE AR R AR R 2 e
N FAIRECT TR 1Y A B R W 2441 . P L
ARASTT WL | P 0 3ok — 238 2 A Al 5 AR AL AR
HerH # (2 25 e %F, 2009; Xiao Wenjiao et al. ,
2003) o PZH AR T S Y VE A 3 SR T R PR
TSR A S ER AL, % T W R R S ) 5 Bl (2% 1
555 T BRI SR Ul AN oy E 2L

XF TIZ M X 485l 1Y BAR AL S BT TE
AL, TR B DB I — R W 2 AR T
LI IX ISR A5 ol N R VI T A e A K
H: P45 (Zhang Yunping et al. | 1989; Mueller et al. ,
1991; Zorin, 1999; Kravchinsky et al. , 2002), #&
M ARACHLIX 2 A2 T ) Z 19 500 Ma 2247 i3z 4B 0 &
G R A Y 728 o = AR AR AU Al R A4 R
B e rb A L, v AR AL i X % 48 32 8 VAN [R] T
HeJU AR R AR P ARG T T R . DA LI — PR W Ry
VR PA T M HRORN 242 b e 22 [ 1) DR 28427, >4 2
AR RE PRSP B Y I 28817, A BAT Al Bk % 5 Y
JEME (R )% 45,2012 Zhou Jianbo et al. , 2013)
TEBURR L e 2 5y g 00 B0 %) 7 R L 22 (1 DG4
2004 ) FITE PSR AAS AL 7 K BRI 7 o A= e A
(EEH4E,1997) L REIE I ELIE 48 54 B9 (07 B0V 2
TEE R E— KA1, AIRAE G IR S HAT
AR o I RRAE 3 — ASFE R AR L% A A 7
LED) o3 A FEAE TR AR 3] T AR BE (FhER R AR, 2018)
IR AR 22 F NN RIE— K BFGE S A AR
RNV A ) I A B [8] (9 4% 547 ( Wang Quan et al. |
1986; Xiao Wenjiao et al. , 2003; Wu Fuyuan et al. ,
2007; Jian Ping et al. , 2008; Miao Laicheng et al. ,
2008 ; Chen Bin et al. , 2009; Zhang Xiaohui et al. ,
2009) .,

X FRIC—KFLE G HY 5 I 0] [R) R A7 A 4
W, BRI Je 25— 41 et (Tang Kedong, 1990
AREF %, 1991; Hong Dawei et al. , 1995; %55,
1997) . —&——2%(Sengor et al. , 1993 ; Robinson
et al. , 1999; Badarch et al. , 2002; Xiao Wenjiao et
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Fig. 4 Tectonic sketch map of the Central Asian Orogenic Belt and the location of Solonker—Changchun Suture (a, modified from

Sengir, 1996; Han Jie et al. , 2017b) and the regional geological map of the Solonker—Changchun Suture (b, modified from Xiao

Wenjiao et al. , 2003; Han Jie et al. , 2017a)
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Fig. 5 The regional geological map of the Changchun—Yanji Suture and showing the location of major accretionary complex

(modified from Zhou Jianbo et al. , 2013&)
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Fig. 6 U-Pb concordia diagram for zircon data from the Yantongshan Complex (a, modified from Cao Jialin et al. , 2019);
Concordia diagram and relative probability plot of all concordant zircon U-Pb ages for the Dajianggang Formation (b, modified from

Wang Bin et al. , 2016a)
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Fig. 7 Dynamical model of the superposition and transition of the Paleo-Asian Ocean and Paleo-Pacific tectonic domain around

the Late Paleozoic—Early Mesozoic ( modified from Zhou Jianbo et al. , 2018)
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Nature and evolution of the South Tianshan Mountains—

Beishan Mountains—Solonker—Changchun Suture

LI Haodong" , ZHOU Jianbo" , LI Gongyu" , WANG Bin'**’, CHEN Zhuo" , WANG Hongyan"
1) College of Earth Sciences, Jilin University, Changchun, 130061 ;

2) Shandong Provincial No. 6 Exploration Institute of Geology and Mineral Resources, Weihai, Shandong, 264209

Abstract: The formation and evolution of the South Tianshan Mountains—Beishan Mountains—Solonker—

Changchun Suture, as the final closure position of the Paleo-Asian Ocean, has been the focus of research of the

Central Asian Orogenic Belt. Studies on the formation age and subduction polarity of this suture zone can help us to

reveal the accretionary and evolutionary history of the Central Asian Orogenic Belt and provide theoretical support

for the establishment of a tectonic evolutionary model of the Paleo-Asian Ocean. In this paper, the South Tianshan

Mountains —Beishan Mountains —Solonker—Changchun Suture is divided into four segments based on the

differences in geotectonic setting, rock composition, closure mode and closure era, and they are, from west to east:
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the South Tianshan Suture, the Beishan Suture, the Solonker—Changchun Suture, and the Changchun—Yanji
Suture. The South Tianshan Suture is located in the western section of this suture zone and is a result of the
northward subduction of the Tarim block, which collapsed with the Kazakhstan—Yili block, and it was formed in
the Late Carboniferous based on the evidences of high-pressure metamorphic age, intrusive dike and unconformity
cover, etc. The Beishan Suture is located in the middle section, formed during the northward subduction of
Dunhuang and Alxa blocks, which collapsed with the Tuva—Mongolia block, and it was formed in the Early—
Middle Permian based on the chronological evidences of the ophiolites. The two ophiolite belts at the northern
margin of the Alxa block, as the connecting belt between the Beishan Suture and the Solonker—Changchun Suture,
represent the suture zone and the post-arc basin formed during the closure process of the Paleo-Asian Ocean, and
they were formed in the middle Permian—early Late Permian. The Solonker—Changchun Suture is located in the
middle—eastern section, where the Paleo-Asian Ocean underwent simultaneous southward and northward
subduction in both directions, and the amalgamation of two sides was completed in the Middle Permian—Early
Triassic. The Changchun—Yanji Suture was formed during the amalgamation between the North China Craton and
the Jiamusi—Khanka block around the Middle Triassic, and is 20 ~ 30 Ma later than the formation age of the
Solonker—Changchun Suture (270~250 Ma) , Therefore, these two sutures have significantly different formation
age and tectonic setting, and the Changchun—Yanji Suture is not part of the eastern extension of the Solonker—
Changchun Suture. The Paleo-Asian Ocean evolved in four stages along the South Tianshan Mountains —Beishan
Mountains —Solonker—Changchun suture, and the closure age gradually become younger from west to east, and
the whole process lasted from the Late Carboniferous to Triassic, in which the Changchun—Yanji suture recorded
the geological process of superposition and transformation between the Paleo-Asian Ocean tectonic domain and the
Paleo-Pacific Ocean tectonic domain.

Keywords: Central Asian orogenic belt; South Tianshan Mountains —Beishan Mountains —Solonker—
Changchun suture; segmental evolution; subduction polarity ; tectonic domain conversion
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