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Abstract: The region of Xinjiang (China) to central Asia, located at the intersection of Tethys and ancient Asia

tectonic domains, spans two of the three most important tectonic (metallogenic) domains in the world. Therefore,

Y5 B 8. 2023-03-05; &[0 B #A: 2023-04-11; HIE4LE: B85
EL2TB: HE AR %L -FH SIS WH (92055314, F R E S 0F L TR0 H 38 (2021YFC2901803), [ By 2= Bl 2 11 %l
I H (IGCP-741), W I4E “ R AGHR” AHB%ZEWH T A 0235), M A RHEH AR LA sTpkmi 3
( 2017001 ) F1 v [ #ly J5i 4 45 )7 35 H (DD20221910, ZD20220408) B4 ¥ i)
EE B A okm (1985, B, IEE R TR, 4, I FLml B 5 X0 K22 055 . E-mail: zhangfeil 895@163.com.
FEAEE AR (1941, B, AT 5L, KT 38 X b 5 ALK M A 3 9% . E-mail: 13808091563@163.com,
ZENE 1962, B, g TR, K I FH D B 5o R B 58 . BE-mail: lwcyndd@163.com,


https://doi.org/10.12401/j.nwg.2023061
mailto:zhangfei1895@163.com
mailto:13808091563@163.com
mailto:lwcyndd@163.com

2 odb b R NORTHWESTERN GEOLOGY 2023 4F

it is of great significance to understand the global tectonic evolution and the effects of resources—environment.
Previous researchers have carried out a lot of researches on this region, and proposed different geotectonic units
and metallogenic regions (belts) division schemes. However, there are many disputes between different research
teams. Based on the structural theory of "multi—island—arc—basin—terrain (MABT)" system by our research team,
following the research principle of comparative structural geology, i.e., the present is the key to reveal the past,
and taking spatial and temporal structure analysis of tectonic faces and environment as the main approach in
which the suture zone, orogenic system and continental block are treated as three first—rank tectonic units. Ac-
cordingly, 12 first-rank tectonic units, 32 second—rank tectonic units and 74 third—rank tectonic units are divid-
ed following the dominant tectonic faces in the research region of this paper. Moreover, tectonic environment
and rock formation combination of the second—rank tectonic units are focused on to establish the overall tecton-
ic framework and evolution history of this region. Based on these, according to their temporal—spatial evolution
characteristics, the tectonic evolution histories are reconstructed for Ancient Asian Ocean and Tethys Ocean, re-
spectively. Through the division of tectonic units and the redefinition of tectonic framework, it is expected to
provide scientific basis for regional basic geological research and resource—energy exploration practice in this
domain.

Keywords: Xinjiang; central Asia; Tectonic units; tectonic facies; evolution
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Fig. 1 Diagram of global ocean—continent pattern in Ordovician
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Fig. 2 Division diagram of geotectonic units within Xinjiang (China)-Central Asia
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2008), 48 7~ H il W b S R st B 58 R
4G, KA A TR T OB R 1 W by A ARl 98 4 e (R
WA, 20065 T EAAELE, 2011), 1% 4% IR 22 LI A8 i
WIS MEAE . s . Kl | g3 KOk A 41
AN, LA ULEE E RS A TR RIS AR R A&
B e AR s e, P S | A A A A R
R AT 21 K-Ar 4585 444~429 Ma(iH3CAR A,
2013),

AT - ACHERE IR FENINCTT DR E TR AR
WA e RIEZ L, FERRE R —A K RA, 1
JK LI, Ay i SR S T A AR e . K
L 3w S v R 51, B IR d s AR AL, A0 AE 2
Hi DX BRBE 2 BRIk i E R R K RA A (K
TEAE, 2004), LUK rfffe 2 o iU 45— B 5 B O
HAHAR RGBS, 2007) . IR TE T K
Tl 488 = A4 D 1T I A AL B A, B A e SRR SR
PEAE A, (BT R N R 54 L YUk /R
IR R DEA, IR 7t — A ik 2D R MR R e
KB W IR AL R S BR bR R LR S AR R AR SR
HY I Bk B B O A 5 4, 2017, 20200, 7 5 Al
MR B R R S MR U G, RN IR
fRa o
23 BH/R-MBFERE-RLUELRD

a1 R AT R R -BURST IO e LLrs, Ak
FI Ry 2y N A S 1w e ARSI R R SO A
P BB 2 — R e i 22 B A 3R RO il 4 5 O
W ILVE R D OB SRS, 2017) . &Il R 2 H
AR Sk SR IR I A M 2 A A N SIS 75 &
SUES M SR R, T A R AR MERE RN R (D L AR K
IR R D% 9 A k& ot (| 2, % 1.

COZRUEME R R (T

IR WEVE SRR 3 50 TR 55 i 2 54 L, 1fENE
JR— ik Wy M B DLdb, BT 4y S =OHE S 9K (I,
O-C)FI-RHALZ BiwgtiR A A (15, Pz—CO2 =2

F i BTT

= YEI 5 IR Hh B Gt S - S L A -
SR T 2 i, H ik B% R 41 & Bk R R R
Plasmoporella ft.A7 . YF 28 F 3 R T 17 b 32y
B W5 45 e A A d R a e R SR b A, KM
YR K LA T BE I . PR E A S RIS R K
- TE 5 8 A P )2, oA TR AR
AE B N A E )8 25 R Lk 5 P2 R v 20 B A
GO EAE S, L ERTRMEER, 888 —
R LA B LR T R, B O
ARS8 4 3 i ol —TORRAE T P (fo] [ #y
45,2004, TEFELE 5w AR 5 P A6 & B = BEIR (048 14
#+(SHRIMP 4E % 41348 Ma) E AR S H 5 PR &
G (2= A, 2009) o U8 75500 A 5 4 A o — 2
TPl AR L T A L B A ERA O
Wl # 5—R AR GILAURER A& TH E, 8
Vi Bk 22 A L —IE B IR A A . NS L
(A e 5 2 L B A1 R ki 2 UURR, IR A L
P, SR & R D7 8 S5 R QR RE 5255, 2017) iy i 40—
B 2R R B & AE L, 3EARG N WG 2 b TR B .

RhiZ BHiwstsn, DIRZRAEEA 0, Aad 6
FLHEAR BMIONE 25 . eSO . HEdh R RIS | HE O
KA Yoo aa ik, L Eia A il E -
St KINBERCE | RERE . Kb XA A
N-MORB 4 | E-MORB %4, {45 OIB %, H:H4 15 ¥ 55
RGBT 5K AL I R TR AR R T WO i SSZ Al
I L A AR (2R R4, 2006) o i H P R AE R A
(#5471 SHRIMP 4F % >h 497 Ma Fil 403 Ma) Fll #% K 7 (
B4 SHRIMP 41 4 336 Ma il 342 Ma) 4E i ¥4,
H R g 2t — R S R CRF R R4, 2003, #E
WHiZ e 759 K AT B 1A T A A 4D (R Bk, 1995, 2004)
Wy A AR T8 L R B J Bl DA e — B AE
FRZSMARBGEEMRE, 20000, F S5 KF
FALIE R KL, B G A B R A LA, A
Y08 Rt A AR LU L Bk 1 k- R
ia7/B

(DORRIPRZEEZR M)

TN FE A T B SR — ik 0 b B DA RS, AT g — 2
4053 R R L e K 1 5 9K CT,,,, O—C)  JHE R %
Wt 2R 2 5 (ML, Pz—COFSE 2 B5 48 B 9N C s,
D-CO3 =M ot 2, & .

Bl g BAER AR IME R ERIEIRZ L.
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 9

W R HRL S — R A i) A I E R L R 5 2 8] 55 4 2 D
IR 3 25 A5 22 471 KL g T AR 4 R K LR, 4 e
A GELT e Bl B DTN 3, R—h iR
EOE WL R 2 RID SN R R T NN ) = o N e i L
JZ 8k, A gL RIS R RN A B,
Wi fE S B MR LB TR . RS LER
T R AP A RS i, Bk B A

W AR By IR B R A e e B H L 2 Ry
A hr e dl & B WG KOs i, B TR s KR
BB AR A b 1 B A RN 5 4 & 8 1 WL
5 W QIIE =S ST N ECEAS 7S IL € - = T RLH
—ilf 8 Y IR, R Dy v BB b R R A A
KA-RHAE R AL IN K A - KA A 4, g
R BT I CFE D TN KA AR 6 4 430~470 Ma(EB 46 75
2, 20065 AR AR AR, 20060 ; Y8 AL 20 I o LA S I K
FAER N A - KA A5 AR D — & AE i
N E- KA R A B KA K 5 5% .

FE RS g Bt LR ROIR LR L
HURE A R A ER A 1 SR A . e sk R
P o A TR e i 20 55 B A K B
T HURE B AT R B A R AL o, KA
HA7 MORB & A b 2# F51E, 3R 15 i gk b #E K
SHRIMP 4% 24 4 495 Ma( Z= 53145, 2002; 25 SCHT5,
2008) . - [ 58 45 (2012) FK A5 DU T0 S 11 i 4 1R 2% 2
HOFER 2 LA-ICP-MS 4%k 320.9 Ma, Z Mg Lk A
LA 0 S AR B L, s I AT el ) il
5 4E, 2017)

(3D YEE /Rt i b e (3D

T2 AR (B o 0 R b, BT E— 25 R oy R i
MBS /R b H (5, AnNh) | f8iA% G5 2443 2 1 (T, C—PD
H ok 0 M B (I, Pz—C )3 A4S = 24 M 3% 2 ot (& 2,
D,

PHENES 7K b B 15 ik 5 5 — e 23 R i A A 3 Y —
AR, H T 1S 35 2445 M0 3 16 B A Bk 53 B A AR Gk
LR 6 P CEK 730, 19905 3= 2F 4, 1994) . MR |
b 3R A AN S B A AR ORI
NEA K AR Ao 0 2 A [l — iy i (k2
2006; T4 L5F, 2014), MO, ARG HEME K | ks A4
TAE N 025 M H R A7 A R A 2R 244 R T 0 DK st 2
B TTARAC S OB EE 325, 2017), Horp ZRMENS /R R &
Bl —a & A MR B — R FE R Y /o Bty T
WAL IR LIS, 1992) , MEMS /R b 35 2 84

Ji 3 H4 1 B B D5 K il ARG —H A s T2 Bl
AR S —— B L HT R A Y B . QXU 4R
55 0k B el G B B Y B B B . BT Al
B3 LK 15 SR 1L 4R T 26 18 16 A i i 235 b B B ( Wang
etal., 2021a, 2021b),

THAK TR 244 B b 2 R B A M VR IR Rk e Bk 2
(] A — Ay A AR A, P SR A 3% I L R Al R AT 2,
IR 5 W R B Lk 2 R . AR A e &R kL
TR B S — L A T A AR S s .
JRyE A R Y LT B, R VA R & B R TE R
RZ A, oA GRS AL % X F kR, Rk
3000 m, ¥ A B S Ll e B JE s oA T i
TN 7 e D 332 06 AH Bl R k2 — i YR i A R
H b pett R A A T R A, aaEhia
Z BN B8 K i F 8UA - 805 KL E
HE, AR B/ DA e A R S 2 R
PLok s BLokAE F 4G F b e e, v o g i i Bl
I A B L R U XKL 2 R 5 A A
IR B0, 8 R T A A AR - R
&, (AC BRI AN B M AN E B
i 22 " AH B TR A ORR OB R 5, 1999; 84 2N 4%,
2008), RAGWMAKE, Bk h -/ NE R Ah,
R ARIENA LT . WS L ETHE B B 3D
K R HE A i 1LE B Y S, FLEAR R B 40 DR BT
¥ 3 32 B i 45 5 (Wang et al., 2021a, 2021b) .

(DIEIRE M G- PH IS /RO 22 (I

IR ZE R AL T 5 S AR ST 04224 LR L o
IR W b B LTS, n] i — 25 Al 43 o 5% R FLR—FHLR 5
SARCI,,, Pz) ., /R E W A -FEK T & BT,
Pz,) . JiH B 38— 35 P A g S VR 2 Aty (T, 5, O—CO N
Bif o B B R % 3 T i R 2% A (T, Pz,—C)4 4>
AT EROT(E 2, R D,

ZN AL R R T AR AR T R R
TG A 55 2 I A T B R AR R A AL A R 5
45, 2017), W] BE A MG % 5 BT H g (B2 AR, 2014),
ZEEENAREGIER G Bl EREIE
W B EE 4 T B T FLR—FL R S b X5 ety R AR
By oA 20 B F 2404 TR S G -FK & 15 9K

XD R A RN B B R 1 A HLZ T A Maclurites.
Remopleurides ft. A, UESE ARt AR ZL, h BB 452
R & B g 2 1) B AR A ARl 2R A Bl A 4
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S R RIS, M REARAALIE, LER
45 RN e 2 48 22 8] £f AN R A AR AR e A BR R R s
il Ll A Hh P G T, e At R AV T 2 A
Fiti A DT R (B2 LA, 20145 SFAE, 2015) . 7R KT
BT B IR KB — B & KA IR PR 0 51
Pt 1 2 A s, AR T A AE SO YL LR
S A o SRR 2 (CZE MR PG 45, 1992) 75 1 BiE . SIS 3y
PG 5 7 F A0 Hb IXC H 5 10 Ui 4 3R RN e R R A R
s @R B M T . 1 Nb 5 H B9l MORB 2%,
OIB F#1iE, F W JE ) F 9K % & 1 5% (Xi et al., 2014),
WFFE 7R 1% XA e i L -DiRE R A8 Tl R,
WA SRy A B A R PR (2R K 24, 2008; 4%
SRATAE, 2011, & BIHE K B 5 — PG M NG JR AR A7
THIF R % AL, 22 06 A1 e THE 4 A A P Wi 4 3] 245
W, H TS AR AE (B2 SLAE, 2014)

ZIMERKE — R I FER 24— Py 20 i 5 TR O
Ao, YA N Y R B3k A A R A Y B
T TR T A0 A (R 2) 0 He AP R g E i 20—
AR 20 3 O W g YR 2 A A A Rl A AR o (L,
2006; 722 X4, 2014), 4k A U4 5 Sm—Nd 4E i N
(447+5.60MaCik b 25, 1992) , B4R Hfydg 4 S A 12 88
H R ST A b B 9 s 110 9 X 40— R Pl 40 e A R B
VBR300 %) 5 B 20 Ll — DT R 2R P A 35 I 4 A (R
S SCREL 20140 A BRME COURR B8 P30 4O e i &
F TR & AER—RBEL (Yang et al., 2013), ¥ K 7= 4%
41 SHRIMP 4 % 43 51| 4 (414.4+£8.6)Ma F1(332+14)Ma
CERHT 55, 20060, F 3 A Hf e B8 B HH 24 T8 43 R0 B
A7 Cfa] 6 B 45, 20075 Li et al., 2016) 3K 7 A7 45 i 45
RAaRAWERFhERH—Tledt, KA A
U-Pb 4F # & 391 Ma(Z2 F H 4%, 2009; Yang et al.,
2013) . A% 50T G LR B AR EEARE & & Wl A=
R LA+, W2 AT Maclurites. Remopleurrides. 55
oA, WT 595 04 R I e R R 2% el R Ll I R
AE,2017) 0 Ko M A et — 2 il 4 S o B 4
BRI AR B A R A LR g SRR A A, bRl E L X
BT A R L I A A (Xiao et al., 2008; Li et al., 2016) .
5% FLIR—FLR S 5 Ik 75 MRy B Bl 2 — 7 B 4 s
P A LLHVRER IR, BT RZEAILL VMS #k 3, HR bk
kA

OB H- KRS G CT)

AW AL S G AR, F S R RILE A A
AR S, AUV ] GE A, S G R B K -1k i e b

A ARG T R L iR ) A 25, B AL R LU
TR R RESE4E, 2017) 0 %A 1T 40 20 M9 2 W L
IR AR IR 2 s (ML, Pzy) ALK A T8 — oGk S e 45
RACHH (M sy, Pz-CO2 D= Bt (B 2, F D,

W I IR 2 e SR IR % o 2 A ik & SR oy
Ve 2R AL, i PN AT LA P ik 1) e R, 2k i L
I R E AR B . AR X ORI
N2 T R MR £ B AR R B TR s (e Yl 2t —
W RO R TTE . BRI, d6 R IR % i LU IR 7%
S H TR LA F—h ARG R EH, TE+E
) Sl AR ) A, 8 A DRI A T L A A A ) PR Sy B U 2%
T ELH 2 B it CEAERD S, 19905 H 794 45, 1992)

EL ¥ Y e 2k B A AL A 5 2 H IR 32 0 1 i
O PR R VR 1 I A SR ERIADIRLL AP = LD O (e oo
i NRHRAE A MR A DA MR AT AR T A 46 B
TF R M AF, wKe b K L 2 4= A 1k g 2 TR 2%
TR AR BR 5E R 316~325 Ma(#4 2 L4, 2006;
B E AR, 2008) o 7E A A VA B2 H F L —r B4 i 1A
B S | AR AYE MOE IEAIETETUR, JF
AR S R B SR IN A B IN A A CT TR A,
1996; XXk 55, 2003) o M I A1 ¢ 28 Bl e > o 2H 7 A< 3
5 B B W P R T g St A SHRIMP 4K (494 Ma), 1A
R HIX R 2k E AR AL T AR
S0 S PA, P R o 08 ) Sy p A ] R ORS00 A
2002; JH 4 2009; WAL, 2017) .

(6) BRI - IR W A —r R Ll e CTIT )

1318 ol A S BWIN -2 L P S 2
Rt 2% KM, O—CD . Bl il 4 /K — 52 A A — 7 B 2448 4
MM, C-POAITE E S H R—FLPK R E - K1l
Rt AR (s, O—CH3 N = E AT 2, % D

I JAE Bl 32 B0 A T 5 PR - T R A - R
b e g AL 2 M = PR R -LUR A RS 1
E G RUR-FLARR R 8- R Il . RE Bl
R—TC I AREL IR, JLR PR & A 2 25 AH - Ll Al
AR SR, TR Bk 5 U0 AR T b i iR A, BE A T HR
RIAPR B R B (A, 2009; W HE 4245, 2017), Nt
&6 16 5 7 85 A %35 SHRIMP U—Pb 4R 1§24 2 515 Ma
b KB A5, 2006 | PR R K WG 7 42 11 20 R 1 22
Ll %5 A 7% 38 SHRIMP 4E#8 28 2 567~2 546 Ma( K 7k
W4, 2006) o A2 A6 K L ) e R e, R &R IR -ELR
e A 1825 R 55 T e B8 Bl TP B — 2 A B R 41 K
Stk —rhtE kLA A, ROk IRtk
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 11

KA B R B A A, W lfe 2 T —R ik ki
S5 5 NI S50 p— [ Al 8 40 46 5 — AR R N CE AL
WM R B A ML AL IEH A CRERE,
2013), EE SR -FHIPMKR RS- RILARKINE R
Z W A RRIE, I 20— et IR AR T A
B B A 14 TR e E B I A A, oA SR A R
A AR B AR T 349~457 Ma (k52 AR 4F,
2004; 4B, 20065 £ E SR, 20065 7 K FF %, 20065
R 45, 2009) o 38 I S AIE A IR AR X A (354 Ma) (1)
JELAE, i Bl 200 T LA e i i A AR B B
(FFAAEE, 2008; WEFEHEAE, 2017,

AR — R A RS A SR A BTN R -2 A
R AL, 2 H I Sy v oy AR R A -k
MRih AR, 2 ERBEARL— &L “XEX” kil
I B A A A L A T A OB B
R A e TP R R R A T B
A, A L IX R AT b A e 40 w5 B A X
KINHE KR EGE LR A-RECE, RARBR AR £
VNC T i S (T = 3 1 A LB A EAN N 5 T E) X D SRV
PRk R R AR, W R, i A A i k1l
W sh, BB M At —5 A st pg . LR v
F BOARE o g Bl CR 7K G 45, 2005; R T4, 2008) . F
PR IR —EL IR W8 A — 18 2 B 5% ki 2% IR CT .0 A0 B o 4
IR P AL b (M )k B8 2 GO R
MVT BUEVEED™, Q003 5% 5 Hr 0 5 5 RS B0 (it
550 J7 O F 5 v AVEERT AL | v [ T e R R L
IRIRIRAVEE ORI . bAh, 1% X 3k & BUA B+ 7
R KRB B 20 A

(DA R PURE - RRRHRE A ()

TRLE A N AR AR B - TR MR A —h Rl S5 P
R S5 85 P b e 2 [ A 285 45, BT R 35 -y
IR e B PETE T s, BT 40 A B A 1k IR -

IR SRR 2 A (I, Pz—COFI R B i BUR B
=R FrBHR I 2R IR 2% 5 45 (T, P2—CO2 > =% H
wERIT(E 2, & D,

A kR -UR B LR R RHR &5 A e ok A 4l
GrFFar, A RZH S s B2 alos A Sk A A A b
Bk b2 7R MORB BURHAE, 5 3T AR 7 o AT (fif [
B4, 2001 A iR RE-BR R R B SRR A A 5 X
HHEAENAEESDEAEE N SED A, BT
S Oy v Bl P bR S L g L T
B g o o i AR Oy i S Rt —rh BB L s

T R R B A LA R [ T B YRR AR, BOIR K
KA B s i B X A R BURE IR AR
IR SRR A% A 32 B i BB R b R R T A
AL, e g A T I TR A R PR AR
580 Ma, H A 1 75 [] 7R M 2 2y i AR 22 57 1) s 4
r [ F5 45, 20000 o 455 5 Z R A PR A ik BT H Bk
St I A R 2R R AR FE R A, £
EREARCN DR SR Pl N N E SN A (R R e L |
TEA LA A 1 B FIEsh . Ak, Ak st s A b
B TE L A AT 2 b, 2RO B i
PR R E AN G Z b, B SRR
O IR Wi R W v e i AL, D R
KT TT B 4G T % 2k JE R R ki 2 i, DA HLAEZ0 (e AE
2D M B RLIE I, 2 AR R F BRI
(O3, IR A A A0 bty R A 0 G 5 5 R B
$— vl B Pl B AT O IR R B B, R R
R 1Y W T P {48 b o RN X B JE AR, R T
rh g BB 2 A T SR B A Bl TR L R R R —
WL L Y kizsh, 2R AR A,
TE WL 7 40 e g S Cf] [ 55 55, 2000, 4] [ 55 55, 20015
7 E R4S, 2010, AT REJE TR K LA oh 5 kS i S
k.

() IR Fa- Y& Pl e (1)

2 R R T A 2 T b B S — 1R, Bon
225 M 5% v 7 3H b R 1y i 4 2 1R ke (7 [ )
A5, 2011), RIS R T 25— A5 R 25 H G 2R (T,
O-P) . s 0B 8 3 st oty (M, Ar? BifidZ0
PR 5 — 7 A0 P2 W i B 2 b (T, M) R RS 3
SRR (M, K-Q A AT W) . SR /R Wil
AR5, O—P) A SR A5 -2 IR T AN Bl 2% K C Ml g 6,
O-P)6 =2ty oo 2, £ D,

PP 130 B R JE T 5 0 o O oy A A A
FE AT HAERTEZ . Kbrd e N s
K B A 32 20 5 35 R A T8 S s 7 T LB 22 4E
B R (Sengor et al., 2022) . IR 35— 72 730 28 AR R
i 2l 32 227 T SR R IR W DAL L X, 235 1 J5E JES A 4
PR /R, B o @ BARE, A %L bR
FUVTRE, 3% T JE5A 2 km (0 d A AR —7 AR AR DT AR
(72 345 2011; Sengdr et al., 2022) . 5 37 45 JL JiE
FERE F—rooti AR, B H R ER S
2o AT RS ] TR B WA i A, 32
BT 3B B AT : O b ARk A By
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BOY W = KB W AT AR e . QMR %t 4 R i
BrBOE A 3 K R . @ L —H ARG 1TE
8 35 Uy BOE iU W 24 53 A1 09 35 BRI RE 9 BT RE
i HAETE R A KA SR (A R PH A, 2017; A
T, 2019

PET IR i — 3 v 30 s B Bty 2 (g A2 D IO i T oo il 4R
KGR Z L, BlAE 2l Je 0ty il 246 1 & e >k 1
R ARG 2 R B 2B DA o BB 22 11 B 7 T FF 4
AR 0 TR 18 5 BB - AR 3, AR B 0 R Tl
LI B 1) 36 L AE B 2 RS A i, U6 A 4 Bl 2%
LA B BFR S B BRI R, A ok 2 R
H BRI, &L EE LB A RS,
Fr T 7K 3 0T L 1 A2 K, D T R L R O AR
JoT Bl A% , S A AT DL g T il AR Al R IS Ol T 7 4
2009, I K B s FE ARV # o FERIR S5 X R B K
i B = i R A B P A (Sengdr et al., 2022) .

(O EHRIEEFR LD

Ly PR IR 4 F A2 T P4 0 2R TRty B DX AR ) Py
SET - KL IR Z 0], F RS TR A )V R S
IR A, AT A 53 O 5 LR e g IR 2 Al (L,
Pz—C) MK S Hi RGN ,,, O-P)2 4> =k 1E BT
(El2,%& D,

F L RLIR M IR 2% 5 o 2R Rt B 5 P A A I
2 I Y 98 X 40— Bl 20 RV Gl SRR ) G P B
Y (Savelievaet al., 1996) . % iy 1 7 75 M B8 B 1 T 4
A i RO 2 4, WA e tHE— o it &2 A= Magnito-
gorsk &% 5K A1 55 {k H B (Laurussian) 2 8] (1) 5 44 lf 1
U 4 28 R—F A ol B 7 IR B A v 2 A /N W —
WEIE , T M A7 s 38 A= 21 Baltica 7 1738 P4 2% ( Brown et
al., 2006; Ivanov et al., 2013; Bk 4 445, 2021), w7 A
2R B ISR B, R RS | RIS
FI AR A7 5 20 i, LR R BT R BT B R L KR
JRA . IR P IE 2B o e 3 B 2R R A . i
ARG 5 AR S U T P IR A A AR, 4R
2 TE AR A b T BB 40 FJE 4540 2 1S 04 1 (Pira-
jno et al., 20200, WiZMELRIR AW K B id £ 0 IR
IE sk BB R IR, W 4 1Y KR B R AL AR
IR OBSFAE, 20155 5B SE, 2022)

RS IR By AL T LR 35— r 30 b B i ],
BA I % v R Aot AURE S AR, R A 1 %€
B2 — ity AR AR K i B 0 9% % 5 2 AR T A B A A
ATz, AR RFREE Ak A R R A A . ERR K

PRI R ERIBS S ERE. AR TFA-Es
BERHC R, H EARERE B STl U A TR
oA 35 Je N A ORSFAE, 2015) .l Ty SRRV
23 W B Byt T L ORF o 0 0O 22 4, FE AR SRR IT b
TE R B IREREE, 3 T 0 A5 A AR AR 2E o, iR
S 2 W B A SRR A O e 2t —F A
s m NK A RINK S G . QO R tt——
B 40 WY A 14 A R D i TN KA - K A R AR (Her-
rington et al., 2005; Maslennikov et al., 2012) . Dzhabyk
RABTEAE 141 5 A I AF 25 5 (291+4)Ma, fR R T IX
e A7 5 1) 5 PR BE 25 2K 3% )1 (Montero et al., 2000) .
24 FHERBHEHX (V)

7R R Bl B DX BIAA R 9 2 ar 2 Lk DA P g IR
AR I DX, WF 58 XAy Bl B DX — /N 2R X
BA K& Rt oot SRR . oot U (K
WARNAEMOKHLIG R Z VIR« =7 454,
Al 2043 R ET SR R e CIV D AIAE B s A 2 (V)
2 54 2, £ 1),

(DR H/R BV, An€)

WFFE XA T 0% 2 1 5 P38 1) 7R p i, R o die i
(2 Rl B 22— i R BT BT R ARG
e e 8 VR T A SR AR T BB 5 AH 72 BT IK (24
2.55 Ga), o+ A 44 DUBEBR B bRORL 7 — W K A — R R
KA AR 2k 5o 35 (Mints, 2014) . #R 4f HER 9 B
B, HHE T AT K Hh B B A b ST A (L FE T b
560 Y5 b R A B JRRCORL A AH 2R T A 4H A ( Artemieva et al.,
2006; Mints, 2014) . H1—3§7 70 i 5 55 )2 1 28 o ik 2
AR A TR A LR, AN R AR R R R TE A UK
2 BTTRG D 3% (0I5, 2013; W E4E4E, 2017) . = HE.
G0—A1 R4 B B30 G A A+ LR JE
HA; B —H 28 TRl A D A IR A
YA s BT A AR ) Shy 340 I 2 b 55 1 45 2 € gl o b
WA A A G Uk, 2013),

(DI RHRAR BV, Mz—E)

Z A M T B A G, R R T A Ak R
TS, A A K A T A IR A 45 2 — (Sheng et
al., 20200 . Z A B A AT FE R R BT, o A S AR AE
DOBRCR &, K22 & 8 BRI ER L 7, Je i o
g A, B kE BN E RSB E,
MARFELEEETIRT, Eh T8 & AR S W
SUAG R B B X R Ol 20 A 4, 2012; 5 5 4, 20200 .
rh A AR 2B A A b P VR 2 o Bl AR PO, S DXk
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 13

BB AR A D R B, (R R B R R
TR, K EW AR AR LA G ik 2R—4E 1
Bl R Uk A | (R RIIN AW = T se = L =R 8 1
wal A G eess, 2013),

25 REHB-FHEHEMA-ERLUIEFV)

790K 2 R VAR R 11 A RO R R (S B | A RE e
PR TR T BT, T TR B A R Tk
] G AR L Il il 8 25 % oL oo R O R 55, 2017,
BT AR BRBG B X B hL IR - B% v 0 K 1] 3
111 2 5 1 8 R A 3 A Bt e X B R
PAAG VPG —7E 2R 1) R fr 2 K AGE Wi o A, i — 2R
43 R BT R B A= R LA Sl (V) RIS, 2% 591 58— 58 ik
WriHgs & (VO (2, £ D,

COPBR A RILE5EH (V)

B 4 B A —pg K 1L 45 515 O T b P — R R 1] R ir
B R W W LI AR, A i — 2B Rl 4y SR e R AR
AV, D-C) | BUREE IL-PEK AT ISR 42 A 0
(V5 D-C). M /R 5 1l JE — 8 8 R A8 iy (Vo
Pz—C ) FI B R A — V8 g K L g SR TR 2% 55 1 (V.
Pz~C)4 M =R o0,

W R v L e i e R R B U K Ll Sk
A AR VG ) AT, ) VG 5 3 2R 30T B0 2 B A L 4
F A AV 5 RN 5 v T4 B K 1L ) Fan—Karate-
gin B 725 A A, A8 B R A A S R il A=
B A B F 44, R Rl AEREEE AW . 7
B JR s Ll AU AT W8 R R SR 4 2k Hh 8%, Hoh
WA A K g 2 R 67 22 4F % 43 59l Ry (439+27)Ma Fil
600~ 590 MaCRF A %5, 1993), HL B AR AL 1 Y 1 o7+ i
# HA E-MORB #l OIB & Z i & 5 fF (i 12 45,
20000, /8 R INFEAAE R B kM M, %
o AR T 5 Al 1 U B AT 18R 345 Ma, ARR T PR Il-
TS R SR R -2 R LI R DA R
LU ORF op 3 T B AR I i R R AR RS 1570
Ma, 1] REAR 238 B AL 2 — v SS9 il 4t 425 i HL v
Mz BEAE IS N 313~320 Ma, 4878 1 5 28 A A 3
IR B 1 2 Y B ) CF 5 5 4E, 1994; Klemd et al.,
2005; = &2 45, 2009)

B IR I S VR 2 2 7 1) 2R 5 20Tk i e TR
A AR, FE S B RO AR S R S RO S R, T
AR TR L R R AR R, KA
Bk b, mAbZ W2 . BUR 2 - K AT e gk
TR T R BPEA A I a  DA S | ik T

AL AL 5 3 DR A S e R
) VRS ST a UL S 2 S 2y VA S B )
452~600 Ma, 72 Jit i X 2 390~392 MaCJ&] 4 5t 5%
2004; BN, 2008) B 45 A — 74 B K LI g R R A%
A R 2R TR O] s e e i SR B il 2R 7 o IR AR
i i B A MR AR R R AR I (450 M M Z EEH =
REAEIE (316 Mad i 75 HoJm ity AR AU s ke e, A2 o
W 3 A R AR B (RS, 2007; RIS, 2016),
F TR R LA CR A R S0 TR AU, 21
Wi 20— B 20 K e 22 5 1 A O Ak T R E R Bt
DUBREREE, v A vh i RS R IRA R T =&/ 4, &
2 B FEOR MR B 5 1 16 e 307 TH— A B 23 oy R X ) il
18 4 & (= 12 %5, 2000; Xiao et al., 2015; 1 3058 4%,
2019,

(2) B 2550 Fe- R BRI EE B (V)

559550 ve -5 R 45 G i o T AL Y R AR 18] R
P KR TE T W LR VU 7, AT 1k — 20 R 53R 528 00 v
BTt s 2R TR 2% 5 7 (V0 Pz~ CO RN AR A7 58— 5% T
R SR 24 5 (V 0y, P2—C)2 A =g 3 L
JL(E 2, R D,

A G BA Kl T onh TR, RS R
Ve 4k Z R JE A DRI H A G 5 K LE B R e R
M HRIZ, SR A B S B E B 2.
W g 2 B A T 2% 50 se W I AN S s T IHAY Ji-
gen, Kan, Sartale, North Nuratau, Teskuduk, North Fer-
ghana, Bukantau &% #, HJE i B 8 5 450~390 Ma
(Zhang et al., 2002; Xiao et al., 2013; Alexeiev et al.,
2015; Klemd et al., 2015; Han et al., 2018; Gong et al.,
2021), H:1, Djanydjer Ayl SRR 22 5 E 2R A S0 A
TRMms R L KR R BA A, WA Y
[l {3 R AF W4 Ry 397~422 Ma. Bl 11 Jb 0 g SR TR A
2H 15 R S LT A L — A RO I SRR 2
FMNCHRE SLAF, 2014) 0 TR s EEOR oA T3
T 50 I T 1 CAtbashiD i X, 1 ASE ™ H A
HZEA SRR S A RRE D, BN ZFUAT
FRIVAE) 368 375 58 1At ARV o . Ry /AR Jo B
KLE, BV S b Bk R %% 78 N-MORB {2l MORB
FHAE, 3SR A2 K 25 5 314~ 320 Ma, S 72
S g 1) AR TR R A5 R 2.3~2.5 Gpa, 510~570 C
(Tagiri et al., 1995; Simonov et al., 2008; Hegner et al.,
2010; Klemd et al., 2015), 7£ 5 2% 51| 5 357 31 (1) Mak-
bal $b DX AR & e A8 B, 32 H i Z R AR A AR
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AR A N A RO A A N A AR -
LRI A A AU, BE A i ERfE 24 B R (E-)MORB 4
fiE, 78 G VR A W 33 e 25444294 2.85 Gpa #1580 C, HE
FUAE A 2225 -k 470~510 Ma(Rojas Agramonte et al.,
2013; Meyer et al., 2013, 2014; Klemd et al., 2015), #ff
FEINN, 43 BT IR 3 ST 0T RN 3 B b B () 7 2 7 R
W AR AETE, B R M A st A0 b s T CR ik g,
2009; ¥R FEH AR, 2016; Bk 4N, 2021),

2.6 FHIEH-EEBEARRKREK VD

A7 P A3 LA i B DX AR P ) B T Ry
S Y AL 385 35555 e 0 A it 30 s Bl 2 ), IR e AR v A
SR o a8 Bty R 1 2H B O O R 2 45, 2017), %
HH SO REHE VLD | 85 BBl B CVI) R 7 2 4t i B
(VIDARGCE 2, % D,

(D ZAREREHL VT

D5 XAV Y 55 SR Bl R VG g — oS, T ) 43 o g el
BT 3 S5 A% 30 wp (VL Pz, B 2448 ) L VI, S50J6L
W %3 b CC2) FIBAT R 4 AL 306 wh e (VI s, Arys B3 A4
=R TE T

A0 el C ] o 354 D 306 ity EL A T R A 0 R IR AR
F R A o RS R A o AR
4451k 2y ki R 5 Bk R R KO 1 280 Bl
GO AR AN . = B YR P 20 ol 1 sh K i i 2
I EREE, JER 4 & I R R e h R
KA T, AN POIR B AL 4 B A R LR A
AE 1 Ry (446.123.0)Ma, by i 8L B 1 ik 2% 445 7= (G
WOILAE, 2012), Bl AERETHUSEAAE, AxL
P 3 A 2H A DA SR O 2 e — I S0 A R R K
AR ENTE, RAGTEERFGREL—
B 20 A% b B R AR B S R U R A
HE, BB P RERAZIAMHEAS, LE
PRE 22T = MR LA QR EESESE, 2017,

ST I 20 LA T it AR o B A 0 R A
INE-RIE A 5T R A5 S TP IR A
gh AR, B bR oT T AR AS - B Bl k A b
A, 32 LA R AR B, R E K
R R A G A G, RV BRI A R 45
AT 3 el S PE L, OF Tt A AR S B R L 4R E
PEA M R —BfiHe (Xu et al., 2016; Bk T A= 45, 20200, #7
AR LLIG, 3275 i R T 52 ) , SUR MR B 2 4%
AUAR R 1) A W AL W 24007, 6 I T I 2R 4 I I A
i Can = fE 1L ) QR R3S, 2017)

BT 7R 4 b 300 i i 44 it B35 IS i R AR OK 2
TR IR A AR AR B A AR 22 0 TR R AR R A, TR
FR AL R R R (B E KA L KRR A P -
XU K Ll s o 3 e IR A 2 O R AR
K (2.4 Ga) S0, 2013), 111 B 5T 85 A1 H45 4% 46 B
FRA T R 3.6 Ga B85 A URL (Rl FAEAE, 2002),
A B oy i %, L )23 oA rh 3 o A A R S —
IR HAH G -

(DI HRREH V)

F& FLAC i Bl s BV A 3 FEL A 3% 1l 1) AH T Y R, mT
dE— 2R 5 o P OB A 3 s (VL. Pz, B2k 25D |
PR R I fr 1l wpais (V,,, Pz, B2 | VL, 38
AT el 4 M (MLz) AR e B 5 39 by ( VL, P4
FEHDA N =G E T (E 2, £ Do

P& FOR 2 bt v —3 A R R AT, 4 R
VU 27 o, A AR SO T A AL PEER . R
G b PR T AR G e BT TR B R
ALK, EE P R FAE RN TFRCE . R A
FORE AER RS L N A RHR AN L R
AR L A -2 m - ks A A . Kk E
B PR R TR R 2R A AR Y R P B DD 1 IS A R R
JUTCAR 5, 055 A8 T2 1 7% B2 R0 oty A8 5 5 J2 P 4 B,
H B i A 2 A R S e R O A S R R K L
FAR, MR SRR E OGS A RS B A DN AR i
9 3.3 GaClf 38 3245, 1992), T2 137 58 4 137 58 5 AE AT UL
2.5~3.2 Ga JE A TTG 414 (38 3545, 20065 Bl fA4F:
%, 2006; Long et al., 2011), 1% 361% X 385 & 1Y 45 i 3%
IS o h—#7 ooty AR R e R 46 25 FE g A DU AR s,
R i M58 22 b M R AR B A . Rl R AR
K RZINBEA KR, FHXT R 0 bl G 4 b UL,
FER ARG R T —EF0E W5 W 6E AR +h
AR B HRAMEBEOMA ERARRFICE-EN
T A CR SOG4, 2007) o P8 HE K 1L —22 57 11153 e
W T ARARFLR REA BN A BB L el B
B e 525 A ALK AR TR 25 R D — U0 T W I R I 24 5
5% FUI 57 L IX & & AR TR 40— R A vk B2 Bl 2%
B JE T RN %, DA E R R A
T T2 46 2 I R I8 2, T 3 B R iy i 4 o i % 4 B 855
ORSFAE, 2015; A5, 2017) . ER L —RELH
T KL A o, 38 B Bl i 2k R R R, TE
BB 2% A% O AR B S A e I KL A, T A
YRR E AR I B AR
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 15

& BT ol 4 b LA 495 — PO T P AR 20 ARG
= H 20— BB 20 32 A0 oy S M T S T 2 e, B5
AU TRk 5T, I I w34 B 5 1
R Pl AR 5 ZU BT AR T A R, T B HLR 7 bl Y i

“S” B JE A I R R AT (AR A, 2018) TR AL —
A1 7% 40 52 B R 5 VG R % o 307 JE AR el 4, %
HRAGAE T 5 R T T 5, AR — B aRE
S ARG, TR P R IR L AR bR B 28 v R AT R
FRORY i 000 RO 2l O & B ALK T 60 U7 km® B
PR KK A4, T AR T 280~290 Ma( |-
BT, 2012; REAT4E, 2013) ., =B RBP4, K
TR T AT T, 3 HLR AL T B Ak R R B Bt
e 20— T 22, 32 B RE Al e — IO il il i % =
P A 32 3 R W, B LK 25 1 S L L D s 4R T
53 BUR A TORE, 3 5t A3 LR 435 b 1) 6 AR T 55
CRSTF AR, 20150 0 kv B 5 0 woly & B R G ais
& 355 s AT BRI, g 2 o K —T ot
AR WA R, B RS R R R ROk
o RHCAINEEE N b oo RORE RERA TR
B AT A NS TS K LA, B4 ]
T8 B3 AR N 2.2~2.4 Ga, oGl K IR FE RN 2%
EREARRG TH b, ol B s At b AR,
HHGRF A5 A oA 02, W% HA A
NGAH GRAEHESE, 2017)

) RALEMFEH V)

WS X Ry = 2 1 Bl DR (R AR5, AT 40 43 S S R
ZE T PO IR 3w A (I, Pz, Bl ) . R P E
o L HL Y B R A A (VDo M) | LA -5
M IR IR A5 whatls (VDo s, C—P Bl 2R 2445 ) ML A
ANV, M2 ZE 4 A =M ot (- 2, 2 1D,

Kl F—oo il T FUA R F A ER T H R 2
TR R I B S X AT R A 2 0 iy e, DR AA B
2 i o R 1 A A SRR G, R S R TR I KA 2 M
HPUF B U BLL 3 o8 B 12 5E 35 )2 55 1E (Brookfield,
2000; Garzanti et al., 2002; % 4 ¥ 55, 2005; 76 5 45,
2017) . HON RS FE I EE T A AR A R R
AR A T s ep R BN R B TR T R R AR A
bl e S a2, Ja Bl 2k 73 T AR 3R B ( Seltmann et al.,
2013; i AFAE, 2015), AL — S ah HEE-rP iR
PE KL A3 A T e 3 0 75 L B AR AR IR R
3 phay LA A Z M IR G SO 4, 2013)5 =
B R R Rl 58 BAH R i A Sk v T

A B TR b S — B A s, A A A v < H
(80% LA OBy F 2l 41 & (TT 4k T 5E, 2015), J& T
T i 72 b 35 5 A AR 32 B R BT R A1 5 RO K i
FEAE IS, 2 T I b v 10 i R S 7y HE R

KA P A L B VD B Al 2 AR R FE—TT
WEG IR Z L, TR SR R H 24 b He
R (o S PN U IR AN G =y & T
FrA R RS 2 RN 2 A 4L A R T AR ) b
B, BHUTR TR S0 =S i -mRE
KA TR G20 LR e 2, HLEAS TR AL R AR,
Xof o7 - e R B T AR R Bl s R a0 — 1 L T i
Z5 AL IS P A IR, OB L TS 4V ol 58 B AH 5 A
1R T 2 R T A A ) R S, AR B AR ) T A )2
(B 41355, 2005) A% 2 R E A0 TRk R L
db, HHEUL R AR A IR AR S . RHRAE R A
T, HRM AR £ N 202~277 MaGH 045, 2013)
PS5, 37 P 0 4 B 30T 35 1) G ARF o T D5 i, T S
B A A AR ATG B, KU Z W1 5 5 3K
(ISP, 2015)
2.7 dbMEK/R-FIRE-BLELROVD

3 A VA il N8 L N DS U U E. SUECY N
2 JERF BRI AL AR ph VR FH A 2, SR RE B4l —
ALK -P R G- R G 2 BN 4L R 0k Ak S
B Al 42 2 I 1LV FH A 7= 400, T Al 43 R BT R 4 9K
R, Seik A e (VIL, Cz WrkE i) . ZRE AR
7 72 (VLD FAE MK R -4 B IR 4 R (VD4 A 204
WL (E 2, % D,

COBT/R G M7 2 VD

R 7 FE AR IR 4 7 W W 5 o B, de i HLR
Rili e, 52 A6 AR—Fa 74 o] AT, T 4 43 A £LM0VA —hr e SR
I gRiR e = (M, Pz Bl rpdi e CVIT,, AnNhD | B[
A R 2R IR 2% 2 (VI Pz FINT 2 PR - A
FU 78 R AR A (I, Pt—Pz)4 A =91 5T .

AR At T A — A DN A RO S A 1
TRAE iU 72, 5 B G L AR 0 oty ooty AR BT 7R 4 Ll i —
L, A8 BT R b e ) 2 BRI, A A AL 1 R R
AR TR R M AL . R Y e b 2 Ry KRR
Wi, 3845 (3 605+43)Ma 1944 (Rl FA4E 55, 2003), 1
BOR A AR B . on i A IR AT R R TR
h—EEG HHERE R, RE N B %R E S
KRR ER 75 78 B K LA B A R KA L &l K
Y A 2 R Bl Y B 2 R G- 2R 2



16 [N A

NORTHWESTERN GEOLOGY

2023 4F

MR i BRI R A TR G b X, 32
BB AMERAER, PEEANA, BE N
TRIFARIR R £h R B A G, v e 2L PE 2447 2 1l
] FARR RIS B Y. Foo i UE B0 REKR
JE TR R O — BRI A R AR R Eh e, X
FARBETH B RSEEMEZ I, &R A RN
TIAAT, 55 A A8 AR BEARAIR, A4 B T 3R 1 AW 4
NREZ. "EGTHENWERRZR BB RN—-E
FeE Mk b ) — SRR I A B R 6 S i o TR
i, b ARG— T &g kR AREE TR . R
X o A S 32 AU R ) 3 v T W S, R TR
DAY T 5 — i i 2 v T 3 R R i A TR

AN RS DALY (= Sk - || T By = e S a4
AT By o b e iy R AL BN, 32 S0 | i aCA ik
RO . VRO 2 . M RO MO M M
o BB S L MRRE RS | mERTE KOR R S
ik (5% )4 % . % K % SHRIMP 5E 4E Jy (521.1£11.9)
Ma F1(472.8+10.00Ma( 47 22 27 %, 2008, ff i 1 4E i
F AL R N K A 45 6 U-Pb 4R 4 501 Ma Fll 496 Ma
(A, 2018), R4 A E T REAH —F R
B it o kLl 5 A 7 3R AR 8 479~ 524 Ma(X)] R 4%
1999; 1 28 245, 2008), AR 7 Ak 1A Y TE B AR
R R — R BB

VL2355 K — 0 A B o o 728 Joi 4 T A P RO
F(MESUED | AR RO A AR AR S R
WS ORLE L I | 1 M3 AR b A A R R
£ TN 0 55 2 8 v PR — R e 728 Jo 378 A A Rl e 4R
PO ], 72 T8 R A et AT R & E A TN s
AH—JBRRL A A B TR AR BT 2A 2 e, D ol A Bk T
RAFRFENME KL . WG R R AR A (500+£10)
Ma H1(503+9)Ma(#% 2 2%, 1998), W 175 e 7 4y 4 &
MO TR OO+ REME A 4 R A+ 22
W ARTABAENA REREEH, R A A
AR A T R, TR =R YRS R, Bt A
JORH 7 R AR R A A (ST 4245, 2015)

(2)EER A B (VIL,, Cz Wi 24D

WFFE XA 58 SR AR M B g Ab — [, — Bl
FUR B LA B TR (B R I &), — iRy
7500~8 500 m, FH IR P35 15000 m( £ 37 4%, 2015)
HEREAERCHSRERBE, FELFEKE
AH BB R R -1 8 A i . AR 2R Z B iz 3
SO, JCHR oMb D R AR L TS, R AN G

TR N RBIAEE, BT R g S
A 1L, T —F 8 G0 P 1 28 1 4 AT
R 2% 8 va 41 P & T B AR LA 8 R R S A TR
HA AR T IR, Bl DX PN R 2 L, SE AR K b He sz
o b T 0 KRS 336 v T T 4 A s o, A B R L
P & k& TR 20— L8 Wi 2, 76 Z R
A6 2 AR B T, & B BRI ) — &
FHET AR B A DUR R o A AR B A i P9 s 1L B
AN 336 o T 24 Y, b K I, R B E
JE2 (1% 37 A AR R B 2 b e %) T3 A 5 R SR T S DR
JEE N A SR Ave: L) P R 7 SARSTE A< i1 I N R SR B4 S (B Rl
B 7R 4 W 5405 Bl 2 i (B B4R, 2013)

ORREIMEE R

5T XA F AR RS IRAE R VG HE, ol — 450
A8 A A% AL - H 0 A 2R (VI,, O-S) |, A58 #4 4%
a4 it (WL, Pz L LRSI, O-T,)
Il PR R 43 2 (VL ,, C-PY4 D = A s
It 2, % D,

A AR AL I3 H A R 1 € R R LR,
R R A e S A A, o —E s R
FHEMNAHBTS R, A —ER A E A
BRI R R A S ek Jaln g v, HRA R AR A
1850~1990 Ma( £ 374245, 2015) . H B oot
il 5 54 8 — 445 230 b AH T o 25—l TR 4 2 e rh B ok
Ly 2 s 0T o ol AR Bl VR R i 2 e 1k s, Bk
MAER—EH R, B R T W GARE % B8
A — 2 5 0 w1 FH 285 D10 R 56 1) B2 SRV AH J 1l —TiT
TR G s o o —B 8 4 T R 1L 2 R G JR L2 2
— 2 DAV TR AR B OB R = e h R M Ol A A
GIFH, U T J5 B AR AR A i A . i — S
P 20— il A R R T 1 A e B i AT
A, T8 BT 5 R VR FH AT O 1 bt O R i 3R 5,
[ i K AE WA 199~222 Ma( F a7 4%, 2015), Ry
AR IR R A S BT, (H AR TR /N, B
LA A -G G TN R 3, T T 00 w4 i
I, HF A RAEH N 439.2~472.4 Ma, ER4E
NATEALE LA M IN K A - R A B A R 3=, HelR
FAFHE Fy 389~420 MaCfZR 4%, 2003; T2 4%, 2015),
5B 2 B IR IR 2 L SRRl VE F A 5% I e
Tk B 20K 1 A AR A I R B T SR B 22 A o R A
BARRIE . B AT IR R AE LAININ KA A
BeNRA . R AE R Ao 2, UK [ Rk T -5 TR A
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 17

WEREE N WA K F A, R Z AR 357~397 Ma.
=SaPRERAEUAFRNKE- KRS N E
A, T8 BT 5 5 Rl 4R A G 0% i o9 4 1 A, 3L 1]
P B AW N 215~237 Ma(BE 244, 2003; X1 4R %5,
2004; Xl =%, 2006) .

A 3 A g SR A 2 i T R 40 A v B A g R
B 5 S T 2 B 2R A g S YR A e A o 3 PH A
I 2 TR 2% 2 W A 2 B 5 8 B V) AR i VR AR TS R K
L BE R T R T M e B BRI /N B
L B A T M A I A R O AR SRS L AR
JRCHORE 5, I B8 o M s 2 S v M T A
A AR O OFESRD A, B ULl O 25 5 7258 I MR
A SRS R RIR AR A A, R R
BT B HE A5 o B R R ) e S TR A I R
BB A R 2 B O A AR Dssrs . #E
WA . MOBEA A SO E O, AL R AR A
405~466 Ma, JE il TR MR 545 . @QFH AHA D
W SOVERCS | eSO A HE RO L AR Rk
RERAE N F, BAFEY KB RE . Zipst i
YR AR FEN-BEIMAICKINEE S i
JoT R Rl b T, 25 A R 2 4 s A 18 3 A
Rl AR B N

LEFERNIN A A FER A RE——F
M EA N . HE KT TUIeA R 1WA
T AH-EE R R RS 2 b, A G R bl A
AR PO, B ARGENHEENEG M., =&
20, kg 0k 20 i 25 R T ol B 8 i A, — & 20 R B
RN IE . WMEBCE . RRA FEYCE S, kP 22
Ko 22 i Ay ki P9 U I 2 e D AR A 25, 2017) ¢

(D AEMAKIR-PE RS INE R (V)

12O A 2 A0 T 1 LK 430 b VG i o % A A KR
JE AL E P B —a7, ol 414 A A R BT IR KR
Jo A FE MV, C—P) . JU A K ZR 0 A1 35 4% 5 9

(V]I4_2, PZ*Tz) N J?Fﬂﬁ*ﬁﬁﬂ:%%%‘/ﬁ%%%%(wu,

Pz) AR H 50— 35 A 5 9V, 0-S)4 4~ = 2 Hy
wHIT(E 2, % Do

JEWAK IR AT A B SRD SR HL 538 K HL 5
IUEAT — B0 SR EE S o BT 1) 7Y 0] S8 i A
iR AR LR, i g )2 ool AR A &R,
T S A AR A DA AR B0, 5 R Al B A ) R e
s H AN b R A AR A i V28 B AR T
BER A, AR A — B R T E RN TR

THRCR U | A TR A e K 21 B 1) 28 i o o
B EEA 2] OF B EE T A oA R
AR INE N RHRIE R A BER A5, A
FARNGE, A A Bk AL 2 R R AR TR B8 4R AiF
(Schwab et al., 2004; 5K %5, 2019) . @I AL T %7
R =B A N KA - KA R A R A, HH
N FZ AR R 202~277 MaGGE R FESE, 2017) . Ja & &
BT R 20 A T R AR A DT RR i, A —
TG ARGk A A DN AR b — TR AR T R A T
Syl i R, Rl AR AR B KB 2 A AR ) — &
LA RS Btk R a R THCA I F RIS A A
AR F, B R R R B IR R A AR G
{1y 53 BICAE) 3 BRI A i Bl R ik o S rh R M 1l e 4
A, Tk R B — BN G IR A A
HOBRER IR A A, AR AR — B R LT R A P
i P L TR IS 5 — B R kA DT R s, TR P 40—
G Ra A= R e el OR TR B E R Y ) e = B
Tl A AR A A H 5 AT A, FER R A A LA
WK A B XN KA 3, R AR AR R
500~507 MaCik /5 i 25, 2007), JE A T U4 42 30 08 o
IR SIS, RS RBERAEEERNE
RN A AN A KA E, RN E
AR Ry 412~476 Ma( 32 45, 2003), I 7 AfF b — il 43
I AL 4 A R AIE

J2E b — G 2 TR IR AR TR A A N e e 2 R
P17 58 ZH) P B 070 708 TR A8 3 A IR, DX P9 R L 5 B 1) s
A A RIT o NV e A A S IR B gk
FAH T, AR T 2R 20— BB 4 5K T L
HzZ TriMENL-MEC-RAER-142-
ot Xof 4224 I AR 3% 108 D A i ST v 48 1) AL AR e A
R ) B AR CE S 425, 2015) . PRI B4R TR 2% 7+
SEGRE H, JEE L R  E BE T A
FetE LA | SRS R S MRS R AR R
YR, BERR TS AR AR RO 2 . HE 2 R IR
FRE, AR RN A T O A M . T RN R
WO . MRS RN 805 45, v DLl R W
AR H W, HERR A DO A A MO 5o &, 5
P LE 24 TN RHE AN L S5 B A . B
BN, B HESMTHsAMA R E%, TR
BT BT AS 8 N A48 1 PR 45 REAE, Rb—Sr [F] 37
R R 297~359 Ma( 24 & 45, 1992); HE i A 3
5 MERORE 7+ ARG 2 4 41 U—Pb 4F & N 502~512 Ma
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(HITH S, 2004) , H 2 FipsgiR e 52t 3
FEMCE AL, A AR F A US| AU R
g TR A PR ONRE A A, R R LA
FE AR LA A LA, BT R S R,
B R AR BRS84S 50 R —8. HRA
B U-Pb 4F 48 526 Ma( 1374255, 2015) ¢

P IR BE— PR R RO i 2 4% 2 b R IS = ooy
R—Froe i A BUA &, 55 8l oot AR IRIR
TR, B a  a AARA TN A A R AR B
Fo Hom il KR TR PA B s DL s X s
FI0h T Z A AR IR PE KL, F L R
HA, Boshli N RG24 2t v B L 20 R bk g
M TR AR M A S BRI . B R—E B RN —
BIRG R A TUA R, A — BRI S A
A KPR KIEHE. ARR—SRE
TR — B0 S B A i SO - DO, A T
G R G R KA LR -Z R Z A
YL AR BUCE A g HG R E, 5
PR RIS, TR TS 248 A 5 . Bk
=B R, RARS M A UL B 2 v ) TR AR
TR g B or A g vl IR RE 5%, 2017)
28 BREDH-RAR-BEReXET D

Y& Je 5 -3 VS FU— R B XA L T 7 A ih
KR B B AR, #a iz A BB R 2% B A ARk
KIR=FT IR 42— 3 1l &R 5 Wy A= AR i ok R (=38
W =118 1 R B 2 FU QB HEH S, 2017 %
AR I R VG ZE A, P R e B A 1] b 7 SR e
A, N RRTIE R RS A Bk B A AR AR
ELRA | MESRIRACE | WA A RRE A S AR
CHET | DUSREIBT VIR IR R A MRCA ST
FREB, GAEGEMERE, 4Tz, 0%k TN
A A IR v Do JiE— vy AR B B DR VA TR A 1 b T £ S
AT 4043 ARG RS EE A ) FIE JE S —Re vy fL4s &
VD2 Db o (8 2, & Do

(DRSS G D

LGB LT BT R 4 R B A2 AT 3 e W 4 1Y 2R ],
XA BSR4 G I PE Be . 455
T e bR TS 2 e [ e SR A B i A
R4 0 2R B e 3 A 2 i (VL Pe—Pz D FIR
AR A% — A W 3R g 4 TR 2% 5 (VM ,, Pz,-T D2 > =
P 1 PRTT

AR B G A AR A ) Y e T AR o A

IR e R I RF ph 0 A 2, oR I 5 A DR e T DL
SRR, IR~ Bl A8 I i — R AR R L AS [ 3 36
B . S TR) AR Jo R RN [ A5 i A A A i AL 1
Rt~ J2 A . A B CAr—P O M R 52 5% A A
(10 5 JEC R B, A J AR B OA A TN A o SR B A
T T AR e S AR R AR K -4 R
fBlsaN . h—Fn il sk s EE 2 RNARSE
(14 B 88 T v oGy AR R ke v N £ ok
A it 2 el h . LA B5 41 SHRIMP 4R %
1348 Ma( £ K %5, 1992), & T K WL 8 1 11 (1 U2
Shky, AR R EE S X as, LIS RRIR R A . R
AR I SEA P T B VAR 0 & B A B v e okl
R, FE W MO RS R A OE
WA RS | T RAFH N EaA X
T HLERIE 2 R T R B 2 A R A T
PEZ A RHE, AT REIE T R 1) AT JRE i 5
(18 R Bl SRR b s R B . X RCE B A U-Pb 4RI
466 Ma, 7% Jit 28 & 5 P AR TN A0 280 1) Ar—Ar 4 1%y
445 Ma( HESE4E, 2017)

NP A W A B b SR i A Bl R 9
gt LRGA L KIE | RERCE . BRIRER A KK
LA RO, A H (R =2 [] £ 52 87 2 4 ik,
g (B L O = e A [ P 3 7
B 0T B TR) O DR s, 7 T SR wh— il 4 1
FE o g A g SRR s 2, O R 2 R IR 75 M
I B2 B A AR, T Y DD AR T SR B, (R AR T
FREEEALK B S¢ Fm Al . st s ok s i s A E
FEONASKEONE S | AR L AR A AR, TR
AR BIY T RV B M 3 B, WK A R AR I
k1 246~369 Ma( 22 77 & 5%, 1992; T 5 H: 5, 2000)
AN, AR TR IR M SRR 4 A h R B Rty A= Qe
SRR AR PR B A RCE A e BTN KA
Be(z= THESE, 2007), RIIZIR IR A S AR CRIbE
ARF s A= e e, I Ja Doty AR i 30T 1 AR e 3 U 1Y
PR, ORI 5K A AR 7 gy AR AR g AR A
A Rl A AR e s R AR Y R T (R AL QR AR S A
2017).

(2O Je S - v BLZ5 A (V)

PRGSO T BT JR 4 R 20 A A W T 4 A
P s (0] R 8, nT ik — 4 R4k BE VS B9 AT
I LHIR 2R A (WL, P2) RIS JE D357 ( Tanymas) i 44 TR
Zah (M., P22 > = A FRoC (& 2, % D,
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 19

JHE VY FC— 5 EL AT g TR A% 5 i 6 T Bl R 4 R AE
T T 2 PG, 2 RV U7 B C— 3 2 B0 X 4l 72
FTHE 5 B PG B, 2 b M 2248 B3 1 22 v Be v &K
% 2 5 O 8 - = VL3 1 R Y B AT R R T K
T b R B H B PR A . N R AT PR A
L BN R A PO TR A A TP . % L
Kig & B i A SIR 22 A 0 i B R IE, ISR 24 &
WT SR R A 1Y 2 ()45 5, AT HE— 20 R 43R 2 A A
ORE ARG A i giR s, IR 4, ol
DL RS (LA = B WA A NS ROV R 320 |
PEZ AR (CEZ I KA A NS | RS A 55 )
BRSO A, A A MR R g g s I T R A
AR Bl 30 & 47 5K 7 4 CFE 2 48 45, 20060, @75 2
H-FEPa e aiR s, hb A A h s RikA
P BN A S I U R T, (SR B0 | e 80 T
Mo WA A IR R A DR R B s A R
AR B A e 2 TR 4 o R L — DT B 3 2 iR g 2R T
o, O AR A 4 A A R i S i
GRREESESE, 2017

B & T i g 3R % S O vl A AR 20 1] B ARF e
T- B9 7= %) (Robinson, 2015; Chapman et al., 2018), J& X
3= oK IR 4 3 550 Y b BT BERR , 2 0 X B
Pifi ke 5 25 37 9 i B 1) 3 4R (Imrecke et al., 2019, %
i FR AR L X, AT UL S RO S B Ol ST,
2015), b#EFE Rl =8 R A FUBUA AL, (R AT
LK =84 5K A 1= A (Schwab et al., 2004; Robin-
son et al., 2004; Rutte et al., 2017); F £ F Bl Hi oy
P 2 2208 5T AR Ak S AR T2 6 o 2H i (Tm-
recke et al., 2019) . MR = F 22 wh A SCAE IR A A
3 A FEAE ARG 2 R ety 0 A B4R, FRE 85 )¢
b 3 vk AR i 0 e 2 OC P A I T Sy e =5 (24 241
Ma), [i] R 28 4 Y0 VLT o 418 9 4, 5 A Ik ) R 72 oy
210~220 Ma(Xiao et al., 2005; Robinson et al., 2012;
Robinson, 2015; Wang et al., 2020a; Chen et al., 2021a) .
29 FHIEK/R(FEE-ZDELRID

P AR R T AR AU IE - T Ll R B 7Y A
T3, AL T AU M JE B 5 FE PG PL—g B & %) 4l 1 B
I 0 B L A7 e — 8 L R (- R T — LI — )
Xif $E 45 74 Bt 22 18] 1) [X 38 ( Zhang et al., 2020, 2021), A]
£ 53 Ay Ve L B A — L 2 A B CIX D A Hr e oK JR i
K (TX,, AnNhD2 A~ b Bt (18] 2, 3 D

CBERLEE - U R e CIX )

TG DX AN H 8 & P B8 A% — B4 B0 o e 199 V5 b —
B, I AR IR 4 R AU 22478 W W 8 g S, mT i — 204l
3 2R 2R A A 2 2 R ity 72 b CIXC L, 0 70 75 A g v
PLESHE AR 25 CIX , T2 D=2k vs BT

ECL B W v, T i 420, R 7 5 A T i 2 i L BT
R 48 1 W Z4 AP0, Sy T nl g B AR I Ak 4 v
HEFR Sy o B B BT Bl A IS 2 R AR R Y
Pt o KN 7/ i S U7 e K e e A A O U= Tl = 4
DI [ 57 285 1) it 48 0 B LA DG B 3 T )22 | P BB T =%,
FEERI N RGN AV VG —Fg AR AR 1) 1R 4 S 1) T 22,
Y R E R =& R EMA A . AR
1% 2300 Gk b R TR K i A — R AR i e ik
Mg 8 A DU, B—rp = B 3% XCAE 22 1 ) KBl i 2% 4
b s OB TR KR K R DR A B T A R
)8 2 B Fh AU, h =SR2 T 7R
VEHEA 12 X Fh B 3 K il 10 2 0 ok ) i i b, &
B2 TOBURE M1V Ak, R B T Eh 1) b AR TR 1 i
HEAR R B 28 R K A ZR IR ) b AR R A i AR A R
18 58 H TR 01, A & 24 1) il 45 250 46 B 2 [ 0o 38 4F
18 212~220 Ma( R 3C 5, 1997; Al 445, 2003; 4
S5 4F, 2015; Yang et al., 2017) . RE 42— EL K
Je Rl Y L AR, R A2 30 vl DR SR 4 i 114 W s A b R
DAL T I 2 b5 vty 3T 20— 30T 40 37 30 P i BT 2 1Y
P, K FR G R I A —E T A, TORRIAT I8 AH 5 T
JERLA AR o R A I Bl A LA A Il R
IKHERE . 8] L3R 72 I 1 4 738 T AR D8 25 e U T Sl AR
JEFENC, R E R HeA 40L& & 20 R E,
RS T G =2 I i 6 1 b rh P B R e DU R )2
BHL——SRRE WD GHEEITIR T, =
B 20 Bt 25 A0 A0 BV FU— 5 B AT 3 8 P 5 O — i i
AR, I U6 w3l il G A b e Ak o R Z i, R H
— BRI B ORI A D T A B i, HAR TR
SREL, PEBERERE G ILEN], K E g =& R S
ilf 42— J lf 488 4 AR OGP R PR A= A, LRI R AR 1%
9 172~201 Ma( 37 4%, 2015)

(2 Hr oK IR K I i B CIX,, AnNh)

2 b B Ry I A b R AR BT IR 4 VT 24 LAV 114 42 S
gy, KRBT FER A BWELIR, B—oolh EA R
P R B (28 TR I, H B AR Y R A Al
R PR RS ST -k R R R, A AR
B A RIS 2 LRI AR DT R 2 . IRk
RN — BRI EE A -0 8 A VTR &, AR E



20 [N A

NORTHWESTERN GEOLOGY

2023 4F

MW RGP iR F Y. &R FE N —
S VR IK Il S — R S B 8 S — B0k R Fh o e ik B A N X
R KIABRAEAS, J8 T 9 il % 2848 A iR
JFA). =8 R—HER R —EERMGAHEE Sk
oA s, CERFRR e B LB R A TR S . B
AR 53, SRR B I R —RE RUTA ., IR
KB 5 R AR P DG rh B A g 2R 4 5 R A
I, BA U-Pb 4F I3 8 210~232 Ma, J5 Al 58 311 42 A
FHIE AR 169~172 Ma Fil 74~ 121 Ma(Z= 541 %,
2008; % 45, 2015; Zhang et al., 2019; Li et al., 2019;
ZEBUAE, 2020; 2GRS, 2021; AR LA, 2022)

210 BEFL A8 LT et (PR - XU -RID X¢

BH(X)

120 42 0 T A e oK R (e TR - =T 1L
55 1 e K JR =k v (= XD S — 5 S R D i 1l
FRZI], J& T P2 11— N — A& T X H2 Al (14 79 24 4
] 453 M 1L i 4 (Rushan—Pshart) BE 48 VR 24 A 77
(X0, Pz-K? DRI - LB e SR e it ( X,
Pz,K? D2 =i oo (& 2, £ Do

] 14 (Rushan—Pshart) BE SRR 22 50 (v T
HRMACK R 5 e A K R Z 8], HE P B IR % e Y R 3R
SERE, FEWM IR BB UA . O | U Rk
T NG RBOR SRR AT 2 T R S AR,
TH I X 4% K (Burtman et al., 1993), 1% B4k ) b
W, RN A R 2T R, Ak R—F &GN b
BB S, a8 KA TS . K
SR HURE B B RV KO, R B RO RE U AR A
WA, R ESARAEYR “TRIHER” | Ka e &
AiEEHL, AL, —safea, HE A EREK)
ZROFEAERNEGE T TIKRRP BB &AL T
A RGE—RY R Z R T 8 8 B LS R R
T A0 Bl I AR oz 3l B A T AR 20 tH—RL e
(Wang et al., 2020b, 2021a), H1 35 371 55 f T b b ok
IR A WK 98 BoR, & I M R e IriE a2
230 Ma 1 & &M (GBER SR, 2017) . % £ 5 H &M
AR L BRI A (308~312 Ma) . AR XA . WA
h 5 (222 Ma) | SEERIR Z A 45, [n] 74 55 B v ) £
L FL A7 v g R A A R 3%, 1) 7R P B 42 R 8 — XL
WV R B 0T A, 0 o R (B REMRE A KA
20 Azt 3 U R R AR Y A ) Wi i CfaT [ 57, 20045
Wang et al., 2021b), 11 W5 4 2 B d5 K% 4 2B 7E 1
R % - — ¥4 (Robinson, 2015) .

T AR L L S I SRR i iy T B VT B N A
o] 3 A1, AL T 26 B P 5 R I M, o A oK 2Rk IR 4 &R b
(K2, kF EL=87—MhP REEREHAHEE
AT ) g S TR A o, 2 T2 1 K L s AR
(R g S B A e T2 30 2 b R BUS 2 5/
RUBBOR™ Y, b S AR — &2 R ——F &
IRER S, A A FEE IR E RS B a2 a TRA
S, HAZCH AT ) PG g EE AR 500 km D b, 2B E Y
ERiA . IR AR AN A PR AR R IR
Bzl & A= 3 85 7% 5T $ 4 (Tapponnier et al., 1981;
Beck et al., 1995; Chevalier et al., 2012; Saibi et al., 2015;
Shroder et al., 2021) . BEAb, EJR A £l WLig =&
TH— 1 20 i R e B R 2 ORCSF AR, 2015) . 1% 4%
A rb B R 2 Sy R BV L R A g S Y
R S
211 EEXR-HER-NEH-ESREIELER

(XD

%38 1 ZR AL T AU AL 50— 1L R (PR
)~ R — 18T X ety R e D0 0 2 o B DX 22 ] 7 DX I
A& T A AR B S R A AR B PG A S, AT
HE— 24053 R R AR IR (XD IR & (XT) | e A
R —E BT (A ek A YT &5 A CXT) A v U
TR (5 S R B CXT,, An€)3 A 9 v ot
(K2, % Do

COBIHR IR (CXRHD IR F (XD

LI ZR 0] 40 53 2k B A OK R (-3 e i) H -BE K-
it w A AR CXL,D | A2 58 (Shyok) (=3 1 ] — Hi .~
RO M SRR A A (XI,) FRH G I 3 7 3k 5 (— XIS
Wi— 28 O JOIR (XT3 4 = 90 i B e (] 2,
x D,

A A K R IR AR BT iz AR I A8 B IS, e b 2
RO FLUD R IR MR AN 22, A A N RO
RES . AYS RIASE, Ul i A dseiba . Kl
FAW A RS A AR S TR B2 b Ot 55,
2019) . LB B IR (Alichur) 5§ Y1785y 4, 77 4] 43y
A B PR JK PG 7 F 2K R ( Schwab et al., 20045 Schmidt
etal., 2011; Stiibner et al., 2013) . 1R K HeA B 22y 2H
7847 (Larger Cimmerian) ( Metcalfe, 2013), B IH K /K
g TRERLUFEN, Barit—R S ET
MELANAR & Bkt e, th S — =& 2 L B RR A
EHIIR SR F AV R, AN ES L E
PRE R AR A TUR G . R BRI Z A 5K
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K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 21

T3l JULL 2 AW Ry s 2. (DB & i e
HAE BN, A MR AL 2% T2 Sy B PR PR B (R A2 45
2014), QW k% th—K 7 e AH Gl A i 5 280
By, 2 IR A 1] AU ORF el B 1 4 SR, O T e 1 S
(76~102 Ma) ¥ 4= B B W K fifi | (Searle et al., 1999;
JSF A, 20150 o MRS F1 22240 8 S S e oE, 48
HH R AR R A X7 5 IR £ 1) 75 42 fif ( Schwaab et all.,
2004; Villarreal et al., 2020) .,

2958 (ShoylO Mg SRR A AW K B I A EE 1 X
W E S Sep =1 N DN o o E 20 YT ) = G o]
W 2K 2% 1 2 S 00 £ i S K 2 S S SICRT e A )
Wik vi A IO WE SRR A 5 AL 1 R B AR TR 4y
H M DL UL B g 2 A B Y UG e 0 G, R b A
AR AL, WLk Fr 51 0 K L A o3 S 4 o R R
T L, A4S AR KR D S R A R P B
(Thanh et al., 2012; Saktura et al., 20200, 8 15 & 1117
AT, AR AR RN 104~ 125 Ma, JEK IR K
FAARHE AL M A AR 157~ 159 Ma, TR A4 A Hb )2
& IR 1 A B 7R A B CAlbian) 18] 4% Ht Ak £7 (Rolland
et al., 2000; Matsuaru et al., 2006), ¥ 13 7% )& &5 4 K& 17
AAL B R 3R e A BR 8 e SR TR 2% 0 B s A
&I B[R] S 85~92 Ma(Borneman et al., 2015; Saktu-
ra et al., 2021), & B g LR TR % 5 70 LR N B IR 45
TE R B T BRA 159 Ma, 25 8 F i B4 . it X
O HEIN Ry, A2 sE e AR 2 i 2R 5 PR IR e
A EAT B B O0F e, TS R R A VL% 5 25 AR
K (Liu et al., 2014; Jagoutz et al., 2015; Saktura et al.,
20200, Z& A & 1l M 4F (Rushan —Pshart) 5 ] 2 3¢
(Shyok) , HEZ ] A& VL5 Wil I ] — 57 B 4% 577 58 T K
Bliih G UATE A R A CE TR U de g R A
2575 A 5E U Ji& ( Zhu et al., 2011, 2013; Hou et al., 2013,
2015; He et al., 2018; Zeng et al., 2018; Wang et al.,
2020b; Saktura et al., 2020; % &5 45 %5, 2020; 5K 0] &%,
2022), KA A2 5 (Shyok) 5 Hv [ 455 P il S5 ) — 57 B2
s 2 S R I

(2D A1 JR—Ef B Tf (&A1 VD 45 &0 (XTL)

W A3 21— ETY B 9] 45 5 2 A DA Pl A K R (- X 3D
IR ZE 2 A VD FC—$0r BUIR I (— 5 S H0 e Hh 3 CAn€) 11
U, KA S HES AT LA Gl A% . B T RS
Aty S 18] H B LB, AT 2053 S VB R AT g iR 2
ity (XM, T-KOFUAR Be i i A ZR I 4 TR 2 i (X,
T-KO2 > =g Fon(& 2, % Do

GGl ST 2R P ) A 43k 2 500 km D) |, DA
e SRR AR G ) AN TR 2L B M AFAE (Hu et al., 2014)
[ R g SR 2 i 2 & FLAR SR A A R A A
(728 o LA 788 Join oKL 2 AR g o B s, 7 B
HrdA Swat M X 3RA5 A6 <1 v BR A 650 TIMS 4288y 267
Ma( Anczkiewicz et al., 2001) . ZZ5-E 17 HP AR AR K
i I, BB e LA T RO 5 Dy =, R AT LR
i TN A R AU, BOR R A MO = A
Bl L85 T (KO 5 98 - Mg SRR 2% A T2 A A QA2 Bk
%ol —H A i S (Khan et al., 2017)2 0%
W HES AL I aiR A e hE K A SEas
P NT 130~120 MaC R 4505, 2014) . KL, %
G55 e SRR 2% e T I 1 2 1 DA CER B S 9 K
FE 46 Al 48 LA A D S 8 2 B0 B2 4 Bl KRBT A 2% 1Y, 7R I AR
filh b B8 A A S Ak ik 1l 28 28 B /R H] (Ding et
al., 2005; Khan et al., 2017), fEMESRIRI AP R L
AbGE D AR T %A, W1 Kaghan (UHP) ., Tso Marari
(UHP). Stak(HP). Shangla(BS). Sapi—Shergol(BS),
At EECM R A MEN A R A, Y EE AT
A8 WA WA, ZEEASE. BH A, B
4x 21 4145 (Chen et al., 2021b; Li et al., 2022), &=
o F R GRD B AR A 4y 2 28 OB T iz s
Al e sk IR 2% A LU B 5 8 32, 10 Shangla(BS) |
Sapi—Shergol(BS), JE il F 80~ 100 Ma, i i A5 it i
JE 444 0.7~1.0 Gpa. 350~420 'C, QLM T 454
W EE T 4 B AR TR S, 4 Kaghan (UHP) . Tso Marari
(UHP) . Stak(HP), > 5 T~ $& 55 52 3 P 4 40 Bl b
5, A1 HER AL 2 B E-MORB #%#1E, JE 8T 47~45
Ma, W4 39375 Ji 9L % 458 A 2.6~2.8 Gpa F1 600~ 620 °C,
U] X S OME A A Ty T D L BE B0 6 b #R
(Robinson et al., 2004; Yang et al., 2007; St-Onge et al.,
2013; Borneman et al., 2014; Wilke et al., 2015; Chen et
al., 2021b; Li et al., 2022),

(O V> T B (= 5 7 kD H e X,
An€)

ZH A AR A AR WS, FEEE TE
HE Jr 3G A6 R o M R K A 0.8 Ga A A
(Ahmad et al., 2013), FER R WRHEEHD A 0
U | M U, & R = A, Ry i i
AU B R—E B RN IR A AP, RS,
THCE, KA Az BURE S e R RIS &
N E, AR FE T W KETER A, B X TN AR, 22 808



22 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

A R T TS 0 R KT FR A IR M KKK
FAE, T BB R 240~290 Ma, R A A AE b 5 0 3K
BTG ITFUE T 280~275 Ma, 12 T E 8%
Z M2 77 (Dipietro et al., 2021), Hi 35 B FE 70 5 H
12 KB %3 0FE 8. Ahmad et al., 2013) . 2E4C
B RE A B 1y AU AR v, T8 B T — R B R L ) R 1 3
ST A g (DA E = W S e [ 8 - SRl
ZLOMMT) Jy ] 15 1y R 3, BRI A A 19728 B AR TR T
FERR L0 b A AR A BT 3, 17 22 i A A ) X3k A o
P, A b8 C A 2R H— v Ak B — X R B v ] e ) v A=
B A R AR BT, 78 TE v R B A T RS A%
A% R 816 Ma, 1 i1 #B 47 i 4 474 Ma( Ahmad et al.,
2013), BERARAKEARKS . AR A, K
BRI BT A AL A R K, B TS SRR L
WA () — A FE R AL AL X 7l Ol AE, 2015)
2,12 EPEREEREX (XD

LR IX 32 p A A0 A R A (XL, C2) 2K
(K 2,% D, BAMERLZZAEMEIR, FEHR KR
165 S b R A AR 5 M B = B A A .
)2 i A A —rh A A A AR S SR TR
AU ARFR— B R PIIKE RS, X L
AHRFAE s PR a0 —B. (1 21 DLUE B BRK 3K A A 0
WA RN AL B A 5 A RRAE, Qe SELLRT H BI4H; F—
WG 1 St o B R R Bl PR A RS, KR T
PRI VEUURAL A, AR W LIRS e TR 3,
VU= S Chikkim 20 ; B P 0t —F b J i 2 257
T KA R, T DX B M Vi AR A T R A
W PG PR o 25 HE T e D A il 43 o T ot AR
CHLST A8, 2015; SABHR4E, 2017; £k, 2017),

3 X i Ak

A ERPE R KBl 0 240 50 R R, L B R R
A B 5 KT A R R B2 40 (IR BV — i i 48 ) v Ak
B D 50 Jre AR, AR F: T 5 2 I e K i A L Sk 1
SRR AL DT BAFAE “ = KRE GG, 2R N
FLAND” A1 =R VE CORVEVE by SN L e 4
)7 IFAF R R 28 4% R G B 5 45, 2009, 2013, 2017;
T4, 2013, 2021 CE 1) e 0 3 X )
A AR — A KB QZ AR KR . AR
GRS IVE . FRR BRI ) PRl o A B AR T e Aot ol 72
P, F2 BRI A A I A R 2 A Kb g £

BN R F AR I S 2 AR & 2 B R 4
F Y 3 A A
3.1 HIEMFEHREEW

R AT IRF i 8 A= 25 e g SR VR A 5 1) e A, oty S
VBRI 3 SR I T AR TG ) SE A, JE SCHT R SR-AUR
FE X 5 S A 5 R ST 2 BRONT HH B R I A—Rg SR L
Xof B2 FE A, ) P AT AE A LI Y R, A TR R T
REA —5r I AU £ SRR s A I (& 2) . F
P M AR R WA R E, 1R 2RO
P QIR AR A, 2017 o by S WV 1 DR e B W] 3 1
28 ot X Rodinia 8 KBl 19 24 =5 145 I8 A 535 38
Tk ol M LA Y R 3 A A E AR A R I Hon] e IE
BT A e A AR A (Wan et al., 2019), L 2 £
AT (E 3D,

FER A R, vk el —3R R P22 I8 i #8402
BIFEG A, VORI 97 46 Bl 3 25, 78 7940 A
553 OR3P 4t b B 22 TR) IR B Il %) oy ST 9
RV oEIE BUR b, e R | ik g | BEHLRM .,
KA Hh S 5 AR BUARH KRG 23 2, ml b EE RS P L
Z By PEss (B D o TRl —rb BB 3% 3 & B hisk
it R AL 15 75 S T Bk Sl KRG i 2k sl RS AL, anws R
RO 5 340 AL 1 BT OR 28 Bk Bl R B 3 R DT AR A 3
WML B E T 2 AP L -
IR ST W Ve AN 8 PR B 3H R R I AL, MR P
P4, T SRR SRR e AR R A e 1 AR R
B IR (2458 2 BN ZE &, 1] AR P I8 155 i IR -y
(R [ ESNIIEART W PN N SRS
G 1) JEARF oh B FESE 45, 2016) 0

i SR 5 P e AR AR R T, e At —
RS WP MU AR 55— S 4561 Tl L
KELAH T B XA, AU MIE 1 re B R 28 e A
K, B MIE B S5 PR - BE e iR Il I &R . oy
A )t B DR AT AR S R R L —RARSE A iy I
R R S7, H oo B A 25 R RS T B 42 (XG-
ao et al., 2008, 2015; ¥ A%, 2019), A i, BE
& dbiz s Kk AR R SR, KBt 45 3K 1 )
PREIE BR, VEFC IR M 2 G B v B KRl 2%
W — ZR AN 5 I iy s 22 W A e T e A48 o Be, 7
R D NS T R T8 E N ¥ NN N T L A S L
o R L H T AR AR R AR R B K= AR B B R A
4 8 v R L) 38 5 9 e, IS4 s DR L b DX A
BB RIG E M B NS SR AEH, T1EBE
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rPOTEH X R KO 8 T (2 R AR, 2014) . M5
TH 2 I s 1L 58 4T A B 3, e B AT K i
EI Bz sk F AN E R EZ S, B EH
By U R AR R L & A& A v AR L b X
i & H (FFEMRAE, 2014)

H A AR Sy I T T A B B Y R Rl Y
M = 8t 2 ph T 300 A% vy I 9 R 3 e 1 A S A 1 3
BEAR Y TSI, 26 O | R BT A RO = K
A BAE R SR T 5 R WA i A . Pk
% ELAT MR PG OB AR, 2 R SR SRR 1Y 32
YUY, 0 G PG A7 S R LA AR VeI B4 7 A 2R
O GUATURUNERAE, RO 4 BRE & < 2 i 22
M. A R B AR, KR
e 7 TR 08, 28 R A5 Ak, - A b R o S R A
4232 PR (Z= 5250 45, 20145 W FESEAE, 2016)
3.2 HFIRETHIEEML

FE R R U T Rodinia 48 K Bl 9 246, HOT S .
PR 2= T RNCRE L it R s T e Bk
fili 5} 223 25 K i 4 (25 S0 B AR, 20100, TR A AR IR &
9 -G8 BT B4 2R V4 1 JR A i BT R BT L - H
H— 0 B v IR, B A L T R R R A T S
20200, AR AR £k Dy s, R AT R 4 Sy R
B (Z-S) . R I (DT ) MH 3237 (T—E D3
B 4

JE AR 5 T (Z,-S) B AR 5K B ] S 550~480
Ma, 28 5 & M FEIFARR(E D, 2D
$r—FRE VY PL— i B SRR B 0T A o AR o 3 D84
il 29, 73z A6 B R v 2% K & ALK R B 7R 4 —
Beui#gm &k En R AR BINE R, E
B SR T 0 DA AR ) PG R VL 2R A5 A - A B v
FEAE T, CLMIVA—PLEC IR . B B L AR A
JE b —HC & TR g e, 4 s w B IRIE M AL B
SRR AEMAKIR | AR R S AR . SR B ve -8 R L5
Mo R AR Dy s, B2 BN IR RY RS
IIIE 25 40 L T T RS- IR i 4 ) v Ak i
BB R E -8R 2 B R QR EESEAE, 2017),
Tia] PG SEE il 28 JU AR R A 3R o JRURR H88 B0 R 3 g 0y
X BL 44 K Bl B9 2 fili e i b3 ok sl i 2, 3k — B 00
FIRAECSE T AR R s RS,
ZJa A K IR 500 Ma 1) i I8 fili 5 O FR B B CF 37 4
4, 2015) AR I Rr B2 30T v e S B A T o 1Y 4F
WA R, TA R B JE B 3 — B 7Y P R AR R 1Y R
PRI BE— AL 2 op =S, WOR R R R T
SEUHACRRIE, 5 5 TR A 1 B AT AR CE ST
A4 2021)

RN (D-T,) 2 e I8 — VLR X -
B R Z B IR AE AR, 52 AR S U 1] 2R IR e D
YER W 29, 2 e B R BEREC R 2 TR PO



24 Wodb o H R

NORTHWESTERN GEOLOGY

2023 4F

EPRE e RAMKR-IX B LB v —BE2y
BATTAE ST IRITIGE R WUE R
EPERIL G 7 7 W\ /)

_ >NE
BRI il

AT I
EPRZI—HES R Ryt

AR

AR R -
W JEIRTE IR

B LT
ENSERS AR RSN gy REEIR

BRI KK —NE

— >~ NE

JEWDKR-B ARbsHs
" AL TR

CEKI 45

W A
dbifkR— ARIEIEAE ESEla 3 —>NE
IX] BL A Kt e ROAKIN IUSER seskoAM e IS TESL SR HURERDR
—— Wi  —
——————— - — S o
b AR

4 FRETFRLEE
Fig. 4 Simplified cartoon of Tethys Oceans evolution history

VG A 2% & R b At 5 i N R 2 Y
HAERZ B R . MK R—PLk - -5 5
FHE T R B I0T T A e 42 T 1 1 i AR o Ok, e A5 X
FUAA K il 638 3 2% ol B0 AR 19 4% 8 300 2% Ak D 16 B
K Bifi i S A b ORI AL 1) e WO 3 30k A e 4 ——
B 20 X T I IR B A VLIS PR - A —
B R il 5 24 7 M 1 I A R A R A R
A7 VL~ B M X 20— S 4 U R A
Bt MG A i, B B AR B 2R )
LA o XUEL AR BE A A6 B HE3E Bl i kA m As
PRV R A b, £ 58— — B0 K H LABE 2 vkok
PR B RS AR 2, 1) b VR b i R B VK T il
BA Bk A 1) R Ui 5T Oz YR RS (37 42 45, 2008, 2021;
WA SR, 20165 B9 PR 4F, 20200 Bl L0y AR 4R
i SV 1) B 1 A — DO b DR, R—rh = & R Ak
IR—FL 3 ] R 82 SIS DX Bl R Bl Ak 2 28 B, HfE
B AT VLIS P WA TR 1L 2 e =& i 39,
IR R — IR JEC 3T 5 9T Hh G I A 24 e SR o] — 58 2 —
LML, A2 50— SR TR — 5 B E] 2 F IR TR A
PRI 20— 2, AR e A W A SR — D YT —
P AT TR B R B Rk, A R A oK IR -X]
JEHTIR AL 2R PG B 0 Bl e b o i S B R Al R
DS 1 1) B (18~20 em/a) [i] b 4 B IE. K fili iz 2,

BRI A B AH I ) b 2RI o, 6RO B E K
7 PR IR — XD R 7 i % ¢ 1 —25 SR 2 T2 114 4 1 4
Yl FH(Gaina et al., 2007; ¥ k£ 3 25, 2016; % 7K & 45,
2020; Eor 44, 2020 B FELEZEE 5 WK
il 48, LA S RSP A e 1] P4 A0 b TS M KB 2 R A
R QB3 4R, 20160, RRER T TRk, 2 458 i (B
BT BT A DAL, BT D B UK i M, B
JSC R R B i B R AR Ay, DT Bl P R ) VAR
Fh o BT — bR R DU R SRR, PR A
FIE PGS B BB 25 R SR T ) B O R R
B IR A o b e T Tl 9 AR R RICOTE K i 11Y)
b T 2R AR, LD RIS LA B R B LR .
e B tHE B Tk T 2 IR AR L, R AR R 5 il 4 A
KA R E . Bk, MK Rk s -X]
TP 97— e B T Y S S oy A B o v Ak
HIRRAE, 31X 5 T 37 4225 (2021) % 1 1X] 5 0 4 42 307 18 £k
HIAIR—3

4 ZEip
U v [ 397 90— o 0 4 X T 2 LT 75 7 ) A

7 CR LR A28 LA Bl e X 5 g AU AN [R] i 3l
A AR | X 2 S 2 AR S M D FEARRAE,



55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 25

5 SRR S W 1) 2R 5 RAC—PH RS AR 12D %) 4
AT R T Y R i 2T TR Ml B G, oy AR AR R %8
(=2458) 2 By N4 A T 57 MRl ) 74 B R I i e i1
GRS, WA SRR - KL 2 B I R
AR ] REJ T 97 WK R ) AR R R 2 2R 45 EL LA i
B 1L I R i) ZR 22 BE2N ) - 00—, 5 B T
I A A D 6 T e R A 9 e T T A M o 5
AR IR PR - A PR IR (S -=11)
Z B RIE T e E RV % R 5, h—H
PR IR 3 7 (R T — 8 S 4D 2 5 I E &R
J& T XU FC N i B B SR AL AR 2 R e . M HLAER
Hu A 3 A A 2K LA BT, ol S L R BRI T S Rl
N5 2 By I EE ARG AL AR, AR F AL T 52 B |
P AR o i) 249 B A4 26 A 2R Pl I 22 B 9 3 AR A

(20 AR R Rli— I 23 A1 I 25 4% Joy e JHG i 78
R REANHEBE A, T | AR R IR R T R R TR
T SV R il B SRR, DT G A 0 3 v A AR,
0T Mk A R EREIZES TR SR A O
(P el 5 v IV 9 R B AT A s ek T il A 3 e 4
B 52 R A [ 5 39 K Bl 320 % — & 319U 3 AR e
THT L IR Rl 45 114 22 12 I LA S5 BB
NG IR RIREE T 2 3t JE SR8 K It i R Y R
¥ S0 A S FE R il i1 G 3 A — R AR 5 1L A, R
SV Y VR J4 ¥ O ol A ) S e

(LI Pty i BIE MRl 2 “ 2 Bl R
Hay 365 3 L A, 8 v T S - v I 3 DX R 2 B R 28
(HSOBINARCD) | FRBURSFHS AT D | 5
PRI B s r K g L AR CID | AR BRI H X IV |
R IR 4 $H BT R T AT —pg K LR A (VO L R AR -
B HURREH X CVD | JEAK R -BlR - B & 1 1 &
CVID | B8 JE S 307 —RR VY TU—1g B 0 2 VD | i ok
IR (=EHE— =IO IR (X . ELFLL 5o —8 1138 v
(—HEZA W00 88T X Heal? CXO | B MA R R ik v
(=X Jfe 30— Eh A D3 1 28 CXD | BT RE Bl B X CXID
12— R E O, BR800 32 4
BITA 74 > =G T,

& 3k (References):

A 5% #E. K 57 30T 1% Sh BT 2R LD, B 38 b %, 1996, 14(2):
127-134.
BAI Meixiang. Ertix active fault zone[J]. Xinjiang Geology, 1996,

14(2): 127-134.

HRRAR, WAL, TR IR, S5 iR R B sd Ll Rt AR ARUA SRR A
A o sE R A B /KT — 7 7B 5 A (A 85 SHRIMP U-Pb
DNAEFE A (] 3t B 412, 2006, 25(8): 923-927.

CAO Fugen, TU Qijun, ZHANG Xiaomei, et al. Preliminary determ-
ination of the Early Paleozoic magmatic arc in the Karlik moun-
tains, East Tianshan, Xinjiang, China-Evidence from zircon
SHRIMP U-Pb dating of granite bodies in the Tashuihe area[J].
Geological Bulletin of China, 2006, 25(8): 923-927.

B, 2O, AR, G5 S TR (K R E R S M
) BT ) 00, DURR S R SR L R, 2022, 42: 189-211.

CAO Huawen, LI Guangming, ZHANG Linkui, et al. Genesis of Hi-
malayan leucogranite and its potentiality of rare-metal mineral-
ization[J]. Sedimentary Geology and Tethyan Geology, 2022,
42:189-211.

PRI, Thh S, o B, S5 75 R 9 0 307 2 o SR B R AE B BT
gE ik (7], th [ b T, 2016, 43(2): 458-469.

CHEN Bo, MA Zhongping, MENG Guanglu, et al. The progress in
geological study of Middle Tianshan Mountains within Kyrgyz-
stan[J]. Geology in China, 2016, 43(2): 458-469.

W T 7 i 08 2 0 0 ) R AIE B 3R A k5 D). 9 88 b B, 2008,
26(4):356-362.

CHEN Gang. The Mineralization Characteristics and Prospecting In-
dicator of Linyun Copper deposit, Xinjiang[J]. Xinjiang Geo-
logy, 2008, 26(4): 356-362.

BT, X3E, A b T K R e B ST R 43 R (T 8
$EEHL T y, 2010, 28(1): 16-21.

CHENG Shoude, LIU Tong, WANG Shiwei. The brief description of
the division of tectonic units in the Five-countries in Central
Asia[J]. Xinjiang Geology, 2010, 28(1): 16-21.

BLSF 7 AR 2, BRI, A B IR A <o 1 R B ST R 4y B R
AiE (7). B @ 7, 2009, 27(S1): 14-30.

CHENG Shoude, QI Shijun, CHEN Chuan, et al. The division and
Features of Balkhash-Junggar Plate Tectonic unit[J]. Xinjiang
Geology, 2009, 27(S1): 14-30.

LT 5 K SR G AL B A R A (M. dE T Hh
[ A, 2015.

CHENG Shoude. Crustal development and evolution, and metallo-
genic regularities of major minerals in Central Asia[M].
Beijing: Geological Publishing House, 2015.

W4 3C, Arnaud N. BB B4 (A POG B 4K B 2 7] 7 2 47X 2 BF
5%, MR, 1997, 18(3): 261-266.

CHEN Wen, ARNAUD N. Isotope Geochronology study for POG-
type granite in Bayan Har terrain[J]. Acta Geoscientia Sinica,
1997, 18(3): 261-266.

R, BN, AN T, 45 TE B BTG BL AL Rt AR AR A 1A
NRKE | R NK A I MR RAE K H 4 47 SHRIMP U-Pb
AR (7). 3538 412, 2006, 25(12): 1441-1449.


https://doi.org/10.3969/j.issn.1671-2552.2006.08.004
https://doi.org/10.3969/j.issn.1671-2552.2006.08.004
https://doi.org/10.19826/j.cnki.1009-3850.2022.04004
https://doi.org/10.19826/j.cnki.1009-3850.2022.04004
https://doi.org/10.3969/j.issn.1000-3657.2016.02.008
https://doi.org/10.3969/j.issn.1000-3657.2016.02.008
https://doi.org/10.3969/j.issn.1000-8845.2008.04.007
https://doi.org/10.3969/j.issn.1000-8845.2008.04.007
https://doi.org/10.3969/j.issn.1000-8845.2008.04.007
https://doi.org/10.3969/j.issn.1000-8845.2008.04.007
https://doi.org/10.3969/j.issn.1671-2552.2006.12.013

26 [N A

NORTHWESTERN GEOLOGY

2023 4F

CUI Jiantang, WANG Juchuan, BIAN Xiaowei, et al. Geological
characteristics of Early Paleozoic amphibolite and tonalite in
northern Kangxiwar, West Kunlun, China and their zircon
SHRIMP U-Pb dating[J]. Geological Bulletin of China, 2006,
25(12): 1441-1449.

T, LIESE, XA, & TR & IS & [M]. Jbat i
JB S AL, 1996.

DING Daogui, WANG Daoxuan, LIU Weixin, et al. Western Kun-
lun orogenic belt and basin[M]. Beijing: Geological Publishing
House, 1996.

HE B, SEE A, B, GF R R AR A A R LG
TR 5% Ll s S ] L0]. ORR S R B 35T b 5T, 2021,
41:332-339.

DONG Guochen, MO Xuanxue, ZHAO Zhidan, et al. A response of
volcanic rocks to the India-Asia continental collision: A case
study on Linzizong volcanic rocks in Linzhou, Tibet[J]. Sedi-
mentary Geology and Tethyan Geology, 2021, 41: 332-339.

R, N EAL, AT RS, AF . SR L A R 5 AT A A
%] 07 R ML, 2015, 34€6): 1107-1129.

DONG Lianhui, LIU Dequan, TANG Yanling, et al. Five-era metal-
logenic system of mineral deposits in Xinjiang and its spatial
and temporal evolution mode[J]. Mineral Deposits, 2015,
34(6):1107-1129.

TWERAR, T, XUBA S, S BT e T HE T AR T R A3 K AR
AIELT). MR 171, 2017, 36(2): 168-175.

FAN Baocheng, MENG Guanglu, LIU Mingyi, et al. Division and
features of the metallogenic units in Tajikistan[J]. Geological
Science and Technology Information, 2017, 36(2): 168-175.

R, T RN, W B, 55 B b3 v 2R 1 AR T] 22
e HG 3 A M B R SCLT]L Al 92 58 b B, 2017, 39(6):
783-789.

FU Chenyang, TANG Liangjie, CAO Zicheng, et al. Lateral deforma-
tion difference of strike-slip faults on the northern slope of
Tazhong unlift and its control on petroleum geology[J]. Petro-
leum Geology & Expreiment, 2017, 39(6): 783-789.

w R, TR AL TR, R 2 T R W R A IR AR RORTR T Y
CAr/CAr AR S D], BRI, 2000, 45C1): 89-94.

GAO Jun, ZHANG Lifei, LIU Shengwei. “Ar/’Ar age records of ec-
logite formation and uplift of bluechist in the Western Tianshan
Mountains, China[J]. Science Bulletin of China, 2000, 45(1):
89-94.

R, BT, RR, 45T R L R A T L B (D). BUE AR,
2009, 28(12): 1804-1816.

GAO Jun, QIAN Qing, LONG Lingli, et al. Accretionary orogenic
process of Western Tianshan, China[J]. Geological Bulletin of
China, 2009, 28(12): 1804-1816.

R4 dm, slem, 2, 45 RO M-V A il R AR X 1: 75 JT
3 S50 S (B UL ) [MI. bt 3o Hh A, 2017.

GENG Quanru, ZHANG Zhang, PENG Zhimin, et al. 1: 750000
Metallogenic Geological Background Map of Bangong Lake
Nujiang Metallogenic Belt and Adjacent Areas (including in-
structions) [M]. Beijing: Geological Publishing House, 2017.

Bkasin, 2230 H, For g, 5 R Bol AR VR AR B 5
Fys Ak 0], DURUS 45 P23l o, 2021, 41: 297-315.

GENG Quanru, LI Wenchang, WANG Liquan, et al. Paleozoic tec-
tonic framework and evolution of the central and western
Tethys[J]. Sedimentary Geology and Tethyan Geology, 2021,
41:297-315.

BkoeE, w2 fh, kb RIbk, 45 ARdL . fRR . B BUR =R g -
B oo UG S A AL B M X L R ST A A A,
2020, 36(8):2276-2312.

GENG Yuansheng, KUANG Hongwei, DU Lilin, et al. The charac-
teristics of Meso-Neoproterozoic magmatic rocks in North
China, South China and Tarim blocks and their significance of
geological correlation[J]. Acta Petrologica Sinica, 2020, 36(8):
2276-2312.

SEBH, ARk AL, B AR, AF L VH IR R A AR g A OB A LA-
ICP-MS 45 A1 U-Pbill 4F [J]. & A 2% i, 2009, 25(6):
1364-1372.

GU Pingyang, LI Yongjun, ZHANG Bing, et al. LA-ICP-MS zircon
U-Pb dating of gabbro in the Darbut ophiolite, western Junggar,
China[J]. Acta Petrologica Silica, 2009, 25(6): 1364-1372.

SRAEE, BT, AT, MR HLSE AL ] M X A B I A B
11 SHRIMP U-Pb I 4F J¢ He 3t Jot 3 3¢ [J]. b J3 il 412, 2006,
25(8):928-931.

GUO Huachun, ZHONG Li, LI Liqun. Zircon SHRIMP U-Pb dating
of quartz diorite in the Koumenzi area, Karlik Mountains, East
Tianshan, Xinjiang, China, and its geological significance[J].
Geological Bulletin of China, 2006, 25(8): 928-931.

A, R, BB, 45 7 R SR b G BT /R 4 W 3 SR
] 4 SR H A A6 1L e o A AR R 3 S 5T R E M S
B L3153 4%, 2008, 27¢10): 1678-1686.

GUO Zhaojie, ZHANG Zhicheng, ZHANG Chen, et al. Lateral
growth of the Altyn Tagh strike-slip fault at the north margin of
the Qinghai-Tibet Plateau: Late Cenozoic strike-slip faults and
the crustal stability in the Beishan area, Gansu, China[J]. Geo-
logical Bulletin of China, 2008, 27(10): 1678-1686.

AR, T E R, RBEA, A R R AR IE R A H A U-Pb &
4F A A MR AL 2 AR B H IR A 3 R SCLT). B S T,
2004, 22(1): 4-11.

HAN Baofu, HE Guoqi, WU Tairan, et al. Zircon U-Pb and Geo-
chemical features of Early Paleozoic Granites from Tianshan,
Xinjiang: Implications for tectonic evolution[J]. Xinjiang Geo-
logy, 2004, 22(1): 4-11.

AR, A, R, S B8R N R M ot A AR R e A 1) A
(1)—J il 48 R 25 9% 0% 3l i i BR[O 3 0 27 41, 2006,


https://doi.org/10.3969/j.issn.1671-2552.2006.12.013
https://doi.org/10.16111/j.0258-7106.2015.06.002
https://doi.org/10.16111/j.0258-7106.2015.06.002
https://doi.org/10.19509/j.cnki.dzkq.2017.0222
https://doi.org/10.19509/j.cnki.dzkq.2017.0222
https://doi.org/10.19509/j.cnki.dzkq.2017.0222
https://doi.org/10.11781/sysydz201706783
https://doi.org/10.11781/sysydz201706783
https://doi.org/10.11781/sysydz201706783
https://doi.org/10.3321/j.issn:0023-074X.2000.01.019
https://doi.org/10.3321/j.issn:0023-074X.2000.01.019
https://doi.org/10.3969/j.issn.1671-2552.2009.12.013
https://doi.org/10.3969/j.issn.1671-2552.2009.12.013
https://doi.org/10.3969/j.issn.1671-2552.2009.12.013
https://doi.org/10.19826/j.cnki.1009-3850.2021.02012
https://doi.org/10.19826/j.cnki.1009-3850.2021.02012
https://doi.org/10.18654/1000-0569/2020.08.02
https://doi.org/10.18654/1000-0569/2020.08.02
https://doi.org/10.3969/j.issn.1671-2552.2006.08.005
https://doi.org/10.3969/j.issn.1671-2552.2006.08.005
https://doi.org/10.3969/j.issn.1671-2552.2008.10.010
https://doi.org/10.3969/j.issn.1671-2552.2008.10.010
https://doi.org/10.3969/j.issn.1671-2552.2008.10.010
https://doi.org/10.3969/j.issn.1000-8845.2004.01.002
https://doi.org/10.3969/j.issn.1000-8845.2004.01.002
https://doi.org/10.3969/j.issn.1000-8845.2004.01.002
https://doi.org/10.3969/j.issn.1000-8845.2004.01.002
https://doi.org/10.3321/j.issn:1000-0569.2006.05.003

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 27

22(5):1077-1086.

HAN Baofu, JI Jianqing, SONG Biao, et al. Late Paleozoic vertical
growth of continental crust around the Junggar Basin, Xinjiang,
China (Partl): Timing of post-collisional plutonism[J]. Acta
Petrologica Silica, 2006, 22(5): 1077-1086.

AR, PR R ZE L AR AR AR b A S SRR A 25 X
Fe 4t (1], A1 25441, 2008, 24(4): 655-660.

HAN Baofu. A preliminary comparison of Mesozoic granitoids and
rare metal deposits in Chinese and Russian Altai mountains[J].
Acta Petrologica Silica, 2008, 24(4): 655-660.

7S, XN B R L a2 e T2 I A R R Ay 36 2 S ],
M TR, 1993, 28(1): 93-95.

HAO lie, LIU Xiaohan. Ophiolite Melange time and tectonic evolu-
tional model in South Tianshan area[J]. Scientia Geologiga Sin-
ica, 1993, 28(1): 93-95.

A, XU/NDL, S B i R B B 2 s iR R {22 5
A/ Ar AR AR 2 BT B HL R M i O [9D. A A SRR
2003, 19(3): 517-522.

HAO lJie, LIU Xiaohan, SANG Haiqing. Geochemical characteristics
and *Ar/”Ar age of the Ayak adamellite and its tectonic signi-
ficance in the east Kunlun, Xinjiang[J]. Acta Petrologica Sinica,
2003, 19(3): 517-522.

o LB, % S, W AL T R R L R 4 X Kl A g B
gt [J]. i 57, 2001, 19C1): 7-11.

HE Guoqi, LI Maosong, HAN Baofu. Geotectonic Research of SW
Tianshan and it Swest adjacent area, China[J]. Xinjiang Geo-
logy, 2001, 19C1): 7-11.

o] FE B, 20 M. P P Al T 9 % DX IOH o 1 3 ).
BB, 2000, 18(3): 193-202.

HE Guogqi, LI Maosong. New achievement in Researching Ophiolitic
belts in Central Asia and its significance in the links of Tecton-
ic belts between Northern Xinjiang and adiacent area[J]. Xinji-
ang Geology, 2000, 18(3): 193-202.

] B, ST, AROR, S5 10 250 7 A [ R A AR X R il A 3 &
Bt A5 [M. Je st s i R, 2004,

HE Guogqi, CHENG Shoude, XU Xin, et al. Tectonic map and the de-
scription of Xinjiang and its adjacent areas, China (1:
2500000) [M]. Beijing: Geology Publishing House, 2004.

faf L, 0 AL ige, KT, A5 YHEIE R £ M TG 2% vy B K L 2R
R 2 3R 2% 5l 9 JE S (D). A A0 24 L, 2007, 23(7D:
1573-1576.

HE Guoqi, LIU Jianbo, ZHANG Yueqian, et al. Keramay ophiolitic
mélange formed during early Paleozoic in West Junggar
basin[J]. Acta Petrologica Sinica, 2007, 23(7): 1573-1576.

R, T 3CAk, SRR, 2. RIIAOKR AR JLZR DD SE S HE A LA-
ICP-MS 47 U-Pb & £F | b IRl 2 ¢ iF B b 5 3 L [T].
Hb R E AR, 2014, 33(6): 820-829.

HONG Jun, JI Wenhua, ZHANG Huishan, et al. LA-ICP-MS zircon

U-Pb dating, geochemistry and tectonic implications of the
Qieshijiebie gabbro on the northern margin of South Pamir[J].
Geology Bulletin of China, 2014, 33(6): 820-829.

PR, Ak, ke, 45 MR R M IX R AR AU R R e - I o
f LR 5 A U-Pb AR % | HIF [ 7 3 08 A i 3R 1k 2 TE 38
[70. I, 2017, 44(4): 722-736.

HONG Jun, JI Wenhua, ZHANG Haidi, et al. Petrogenesis of Mur-
gab gabrro-diorite from Pamir: Evidence from zircon U-Pb dat-
ing, Hf isotopes and lithogeochemistry [J]. Geology in China,
2017, 44(4): 722-736.

WIS, AE T, B AN, BT R R S R W 33 44
F0 [7). BR2EE R, 1992, 33(7): 627-630.

HU Aiqin, GRAHAM G, ROGERS G. The first found of 3.3 Ga
rocks on the north margin of Tarim, Xinjiang, China[J]. China
Science Bulletin, 1992, 33(7): 627-630.

TR R, A5 W, B& HLOR At AU 27 KT AR M R R 68 R RS
TE B AR ] (7] 3527412, 2006, 80C1): 126-134.

HU Aiqin, WEI Gangjian. On the age of the Neo-Archean Qingir
gray gneisses from the northern Tarim basin, Xinjiang,
China[J]. Acta Geologica Sinica, 2006, 80(1): 126-134.

BMERE, 4208, 2R, &5 AL IR a2 S S
FysE 23] 73 0], bR 2%, 2017, 24: 174-194.

HU Xiumian, LI Juan, AN Wei, et al. The redefinition of Cretaceous-
Paleogene lithostratigraphic units and tectonostratigraphic divi-
sion in southern Tibet[J]. Earth Science Frontiers, 2017, 24:
174-194.

TESCAk, TR, b i, S op I S A T L S R
PR IR TN A WETUR A [R], 2013,

{3, X $0—, BRHE, 55, dg s RO s ik (44 1) SHRIMP
U-Pb J4F [J]. #12ATiZ%, 2003, 10(4): 439-456.

JIAN Ping, LIU Dunyi, ZHANG Qi, et al. SHRIMP dating of ophi-
olite and leucocratic rocks within ophiolite[J]. Earth Science
Frontiers, 2003, 10(4): 439-456.

FARR, RIME. M HE T A B HEE [I]. o [ 3 B2 Be Be 4k
1992, 25: 1-4.

JIANG Chunfa, ZHU Songnian. Introduction to Tectonic Migration
Theeory[J]. Bulletin of the Chinese Academy of Geological
Sciences, 1992, 25: 1-4.

AR, )T, DR, A DT R K P AR X s B A
(1: 1500000) [M]. Jt.57: Hb 5T H B, 2014,

LI Baogiang, MENG Guanglu, WANG Xinquan, et al. Geological
and Mineral Map of Xinjiang and Adjacent Areas in Central
Asia, China (1: 1500000) [M]. Beijing: Geological Publishing
House, 2014.

ZEIROR, 40, BRI, 45 AR R 6 7 1 LA-MC-ICPMS U-
Po4E % Kt & 2 X [J]. & A = 4, 2012, 28(1D):
3705-3714.

LI Chengdong, RAN Ao, ZHAO Ligang, et al. LA-MC-ICP-MS U-


https://doi.org/10.3321/j.issn:1000-0569.2006.05.003
https://doi.org/10.3321/j.issn:1000-0569.2006.05.003
https://doi.org/10.3969/j.issn.1000-0569.2003.03.017
https://doi.org/10.3969/j.issn.1000-0569.2003.03.017
https://doi.org/10.3969/j.issn.1000-8845.2001.01.002
https://doi.org/10.3969/j.issn.1000-8845.2001.01.002
https://doi.org/10.3969/j.issn.1000-8845.2001.01.002
https://doi.org/10.3969/j.issn.1000-8845.2001.01.002
https://doi.org/10.3969/j.issn.1000-8845.2000.03.001
https://doi.org/10.3969/j.issn.1000-8845.2000.03.001
https://doi.org/10.3969/j.issn.1000-8845.2000.03.001
https://doi.org/10.3969/j.issn.1000-0569.2007.07.002
https://doi.org/10.3969/j.issn.1000-0569.2007.07.002
https://doi.org/10.3969/j.issn.1671-2552.2014.06.005
https://doi.org/10.3969/j.issn.1671-2552.2014.06.005
https://doi.org/10.12029/gc20170406
https://doi.org/10.12029/gc20170406
https://doi.org/10.3321/j.issn:0001-5717.2006.01.014
https://doi.org/10.3321/j.issn:0001-5717.2006.01.014
https://doi.org/10.13745/j.esf.2017.01.011
https://doi.org/10.13745/j.esf.2017.01.011
https://doi.org/10.3321/j.issn:1005-2321.2003.04.012
https://doi.org/10.3321/j.issn:1005-2321.2003.04.012
https://doi.org/10.3321/j.issn:1005-2321.2003.04.012

28 [N A

NORTHWESTERN GEOLOGY

2023 4F

Pb geochronology of zircons from the Wenduermiao Group and
its tectonic significance[J]. Acta Petrologica Silica, 2012,
28(11):3705-3714.

ZHEL, FE, XTI, 5F. WM KA 8 A (1: 800 J7)[M]. b
B B L AL, 1982.

LI Chunyu, WANG Quan, LIU Xueya, et al. Tectonic Map of Asia
and its explanatory notes[M]. Beijing: Geological Publishing
House, 1982.

ZOLW, skbkZE, sk, S5 T R TR 0 A R AR R I8
APk IR 1 5 e (1) OB AR 4R T
2021, 41: 351-360.

ZEhL, RTSER, AR5, A ol B O M ORI OK M X 102Ma KA
A9 30 B JEL 0 DX dsl b A AR 368 B AL Y 29 R LD 25 A 2
2020, 36(4): 1041-1058.

LI Hang, KE Qiang, LI Hao, et al. Discovery of 102Ma gabbro in the
Tianshaihai area of Karakoram terrane, and its constrains on re-
gional Mesozoic tectonic evolution[J]. Acta Petrologica Sinica,
2020, 36(4): 1041-1058.

2R A B B A R R Mg o Y SR AR AR AR A P s (D). A
24, 1995, 11(S1): 73-84.

LI Jinyi. Main characteristics and emplacement processes of the East
Junggar Ophiolites, Xinjiang, China[J]. Acta Petrologica Sinica,
1995, 11(S1): 73-84.

ZEERAR, E s, A SCHE, A AR R e T AR R DOk K R i 5
= Ay B s T, 2002, 20(4): 295-301.

2 k. SR B 7R R B T ot A S A A AR T S R B
(3], # T3 1F, 2004, 50(3): 304-322.

LI Jinyi. Late Neoproterozoic and Paleozoic tectonic framework and
evolution of Eastern Xinjiang, NW China[J]. Geological Re-
view, 2004, 50(3): 304-322.

AR, T B, RRT, S BT R S B 408 DX b 5 b R A R
RS R m ) AR (0], MR 2241, 2006, 80C1): 148-168.

LI Jinyi, He Guoqi, XU Xin, et al. Crustal tectonic framework of
northern Xinjiang and adjacent regions and its formation[J].
Acta Geological Sinica, 2006, 80(1): 148-168.

AL, A S0, T SCAl. X R R TG A A 1L b BRI S A T e A
By B, B 41, 2008, 27(12): 2020-2025.

ZEgAt, T30, AT, 45 P AR v U S R A
T 3 43 R R [ BB T, 2011, 29€3): 247-250.

LI Rongshe, JI Wenhua, HE Shiping, et al. The two tectonic domain
division discussion between the Ancient Asian and Tethys in
western China[J]. Xinjiang Geology, 2011, 29(3): 247-250.

ZEAEHR, BRW J7, du AR BE, 4. 1 250 J3 F [ P S R 4B X i
(M. Jb 50 Mt i R A, 2006.

LI Tingdong, GENG Shufang, FAN Benxian, et al. The Geological
map of Western China and the adjacent region (1: 2500000)
[M]. Beijing: Geological Publishing House, 2006.

BICE, WS, IR, A VAR UL 20 IR A - A 1

B HLE 5 # A R (M. bt 35T Rk, 2010.

LI Wenchang, PAN Guitang, HOU Zenggian, et al. Archipelagic-
Basin, Forming collision Theory and Prospecting Techniques
Along the Nujiang- Lancangjiang- Jinshajiang Area in South-
western China[M]. Beijing: Geological Publishing House,
2010.

ZESCHE, AR AR, A, SR R LB T IR B A% g 445 SHRIMP
AF % | Nd-Sr [F] A7 R AFAE S A i 5 S LI]. A 24, 2008,
24(4): 773-780.

LI Wenqgian, MA Huadong, WANG Ran, et al. SHRIMP dating and
Nd-Sr isotopic tracing of Kangguertage ophiolite in eastern
Tianshan, Xinjiang[J]. Acta Petrologica Silica, 2008, 24(4):
773-780.

AR ME, AR, SREEAK, GF. T I AR B R A I A
IR JEIN KA 1 45 A SHRIMP U-Pb 4F % KR 1t yC K M Bk
ff—xt “AR-58-EL 7 BT T Q- R B 2 B v R A
HIH 29 (1], ERF2E (D #), 2007, 37(S1): 288-294.

LI Wangye, LI Shuguang, GUO Anlin, et al. Zircon SHRIMP U-Pb
ages and trace element geochemistry of Kuhai gabbro and Delni
diorite in South Kunlun tectonic belt, Eastern Qinghai: con-
strains on the South margin of “ Qin-Qi-Kun” archipelago
ocean from Late Neo-proterozoic to Early Ordovician[J].
Chinese Sciences (D Series), 2007, 37(S1): 288-294.

ZEOCHR, X GZ, WA, AF. VU R VLM M 3 R oT R 4 Bt
sk Al LT]. v [ SR 27 e S0 b 5 7 WF 5 B BT T
1991, 13: 1-19.

LI Xingzhen, LIU Zengqgian, PAN Guitang. Tectonic units division
and the geological history evolution in SW Sanjiang, China[J].
Lithofacies Paleogeography, 1991, 13: 1-19.

LR, VRO, W R 2 B R R 5 AR R BT A 3 B AL
(7). AR L, 1995, 15(4): 1-13.

LI Xingzhen, XU Xiaosong, PAN Guitang. Evolution of the Pan-
Cathaysian landmass group and Eastern Tethyan tectonic do-
main[J]. Lithofacies Paleogeography, 1995, 15(4): 1-13.

B, SRR, ASRTAR, AP0 R AR sE ik e o AR A T
A 0 B E B M BT CDI]. M B i, 2008, 29(2):
145-153.

LI Yongjun, ZHANG Tianji, LUAN Xindong, et al. Clarification of
Late Paleozoic uncomformities in the Tekes Daban area of West
Tianshan and its geological significance[J]. Acta Geoscienca
Silica, 2008, 29(2): 145-153.

B, A AR, VRN, A5 BT AR M I R L e 4 S DT AE B
I e B M TR SCLTL M S 4, 2009, 28(12):
1885-1893.

LI Yaping, LI Jinyi, SUN Guihua, et al. Determination of the Early
Devonian granite in East Junggar, Xinjiang, China and its geolo-
gical implications[J]. Geological Bulletin of China, 2009,
28(12): 1885-1893.


https://doi.org/10.18654/2095-8927/005
https://doi.org/10.18654/2095-8927/005
https://doi.org/10.3321/j.issn:1000-0569.1995.z1.006
https://doi.org/10.3321/j.issn:1000-0569.1995.z1.006
https://doi.org/10.3321/j.issn:1000-0569.1995.z1.006
https://doi.org/10.3321/j.issn:0371-5736.2004.03.015
https://doi.org/10.3321/j.issn:0371-5736.2004.03.015
https://doi.org/10.3321/j.issn:0371-5736.2004.03.015
https://doi.org/10.3321/j.issn:0371-5736.2004.03.015
https://doi.org/10.3321/j.issn:0001-5717.2006.01.017
https://doi.org/10.3321/j.issn:0001-5717.2006.01.017
https://doi.org/10.3969/j.issn.1000-8845.2011.03.001
https://doi.org/10.3969/j.issn.1000-8845.2011.03.001
https://doi.org/10.3321/j.issn:1006-3021.2008.02.003
https://doi.org/10.3321/j.issn:1006-3021.2008.02.003
https://doi.org/10.3321/j.issn:1006-3021.2008.02.003
https://doi.org/10.3969/j.issn.1671-2552.2009.12.020
https://doi.org/10.3969/j.issn.1671-2552.2009.12.020

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 29

TG, W . T IR E N R A e SRR i i 2 A | R
LA SRR 2 (65 2t 8 D). Bt o, 1992, 10C1): 1-6.

LI Yaoxi, LAN Shanxian. New advances of research on the forma-
tion type, geologic age and related problems of Bulongguor
formation in West Jungar, Xinjiang [J]. Xinjiang Geology, 1992,
10C1): 1-6.

B e, XRG4S, KA. 1A% 35 L PG R 2R S B A AR TR
HE—HEPEARE D], 222750, 1999, 23(3): 190-196.

LIAO Zhuoting, LIU Lujun, ZHANG Wei. Sequence-stratigraphy
and facies analysis - Basis for the establishment of formation in
geological survey[J]. Journal of Stratigraphy, 1999, 23(3):
190-196.

TR, A, MOGKE, 55 Pt S /R 28 4R B 4 22 5 K
B RAR Iy SRR L], BUCH, 2021, 34(3): 514-531.

LIN Xinwang, WANG Xing, CHEN Guangting, et al. Magmatic
activity and emplacement of the Devonian intrusive rocks in
eastern Altay, Northern Xinjiang[J]. Geosience, 2021, 34(3):
514-531.

XK, e — k. 7R K L = A 8 He AR ST b BT Re AE AN G FE L.
FAA R, 2003, 19(2): 283-296.

LIU Bin, QIAN Yixiong. The geological characteristics and fluid
evolution in the three high-pressure metamorphic belts of east-
ern Tianshan[J]. Acta Petrologica Silica, 2003, 19(2):
283-296.

XU ZR, BE %, B S5 KRR CR- A KIRGIEN: kA
B 71 SHRIMP 4R Q27 B UE 45 . Fk27 i 412, 2004, 49(6): 596-
602.

LIU Chengdong, MO Xuanxue, LUO Zhaohua, et al. The mixing
between the crust- and mantle-derived magmas in eastern Kun-
lun: Evidences from zircon SHRIMP geochronology[J].
Chinese Science Bulletin, 2004, 49(6): 596-602.

X F—, W/, R, & NSl E ARSI S s P IRB s
SHRIMP I 4F - Bty A2 X 78 T A IR 3 U], A 7 274,
2003, 77(3): 318-327.

LIU Dunyi, JIAN Ping, ZHANG Qi, et al. SHRIMP dating of
adakites in the Tulingkai Ophiolite, inner Mongolia: evidence
for the Early Paleozoic subduction[J]. Acta Geologica Sinica,
2003, 77(3): 318-327.

XIHE, B, KA TR, 5. BT WL 3 5 DK AE R A U I
FRIIERAL 2 RAAEB 53 (7], MR 2441, 2014, 30C1): 1-15.

LIU Feng, CAO Feng, ZHANG Zhixin, et al. Characteristics and pet-
rogenesis of zoned amphiboles in Wengeqi mafic-ultramafic
complex, Inner Mongolia[J]. Acta Geologica Sinica, 2014,
30C1): 1-15.

XIEA, i, BUEG, & BB /R B WUR ST T I jR
H B U-Pb SHRIMP 5 4F K Jooth 7 28 . B4R L R,
2008, 22(2): 190-196.

LIU Guoren, QIN Jihua, ZHAO Zhihe, et al. SHRIMP U-Pb age of

zircon in the Erqisi tectonic belt in Altay, Xinjiang and their
geological significances [J]. Geoscience, 2008, 22(2): 190-196.

XUR, & AR, F I, S5 BTIR 4 i PR AR B IR AE b AL 3
B A AR, 1999, 15C1): 57-64.

LIU Liang, CHE Zicheng, WANG Yan, et al. The prtrological char-
acters and geotectonic setting of high-pressure metamorphic
rock belts in Altun Mountains [J]. Acta Petrologica Sinica, 1999,
15C1): 57-64.

X e, BUE 5, or L, 55 R B OB B SR M DX 2 AE B A
11 SHRIMPU-Pb 7 4F K He b 5t 5 S [J]. 4 13 5 41, 2000,
22(10):2457-2463.

LIU Yunhua, MO Xuanxue, YU Xuehui, et al. Zircon SHRIMP U-Pb
dating of the Jingren granite, Yemaquan region of the east Kun-
lun and its geological significance[J]. Acta Petrologica Sinica,
2006, 22(10): 2457-2463.

R AASE, £, MR, 45 SRR AL G “ Ik KRIRE”
B4 T JBE R [T]. 538 412, 2002, 21(1): 19-23.

LU Songnian, WANG Huichu, LI Huaikun, et al. Redefinition of the

“Dakendaban Group” on the northern margin of the Qaidam
basin[J]. Geological Bulletin of China, 2002, 21(1): 19-23.

R AR AE, ZEREIR. BT /R 4 L] 5 95 A 85 4% 5 T € R 40 8 JK T 3l
AR ARG [J]. #2412, 2003, 77C1): 61-68.

LU Songnian, YUAN Guibang. Geochronology of Early Precambri-
an magmatic activities in Aketashitage, East Altyn Tagh[J].
Acta Geologica Sinica, 2003, 77(1): 61-68.

REARAR, TR 06, 25 PRI, S5 v [ i 2 2R 4 K b J3R o AT 5 -
r ] PG S TS R 4 T R b BT S A A R e Rk R X
[M]. JE 50 HuBH Rttt 2006.

LU Songnian, YU Haifeng, LI Huaikun. Important Geological Event
group and its global tectonic implications[M]. Beijing: Geolo-
gical Publishing House, 2006.

B ity FRUHR, DR, 45 B R i 0 i X 0 3 S B
i DX 3 A6 (7). JBSTIE AT, 2005, 51C4): 409-415.

LUO Jinhai, ZHOU Xinyuan, QIU Bin, et al. Petroleum geology and
Geological evolution of the Tarim-Karakum and adjacent
area[J]. Geological Review, 2005, 51(4): 409-415.

B, K, SRR, SF . I B O TR B IR B L Ak
% J5 5 g P R A R EELLT]. PE AL s R, 2022, 55(3): 297-
305.

LU Pengrui, GAO Yongwei, ZHANG Yuxuan, et al. Kazakhstan's
Chromite Resource Endowment, Development, Import and Its
Suggestions for Production Capacity Cooperation between
China and Kazakhstan[J]. Northwestern Geology, 2022, 55(3):
297-305.

LS W], 200, EIEAK, S PR k- S L A AR
PSS R Ak LT). 5 274, 2020, 36(11): 3510-3522.

MA Changgian, LI Jianghai, CAO Zhenglin, et al. Lithofacies paleo-

geographic reconstruction and evolution of the Carboniferous-


https://doi.org/10.3969/j.issn.0253-4959.1999.03.004
https://doi.org/10.3969/j.issn.0253-4959.1999.03.004
https://doi.org/10.3969/j.issn.1000-0569.2003.02.010
https://doi.org/10.3969/j.issn.1000-0569.2003.02.010
https://doi.org/10.3321/j.issn:1000-0569.1999.01.006
https://doi.org/10.3321/j.issn:1000-0569.1999.01.006
https://doi.org/10.3321/j.issn:1000-0569.2006.10.006
https://doi.org/10.3321/j.issn:1000-0569.2006.10.006
https://doi.org/10.3969/j.issn.1671-2552.2002.01.004
https://doi.org/10.3969/j.issn.1671-2552.2002.01.004
https://doi.org/10.3321/j.issn:0001-5717.2003.01.008
https://doi.org/10.3321/j.issn:0001-5717.2003.01.008
https://doi.org/10.3321/j.issn:0371-5736.2005.04.007
https://doi.org/10.3321/j.issn:0371-5736.2005.04.007
https://doi.org/10.18654/1000-0569/2020.11.16

30 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

Permian basin group in Central Asia[J]. Acta Petrologica Sinica,
2020, 36(11): 3510-3522.

BEG, &M, F5E, 5F. SRR Z M TG A0 G A BT T 15 0 B
&5 BT R 4 W 28 i T). A A S L, 2013, 29(8):
2876-2882.

MAO Liguang, XIAO Ancheng, WANG Liang, et al. Uplift of NW
margin of Qaidam basin in the Late Eocene: Implications for the
initiation of Altyn fault[J]. Acta Petrologica Sinica, 2013,
29(8):2876-2882.

BLLA, BRI 08, 45 st X bty A Fh OB LS 43
A1 R R X v S 0K 3t i B R 0 R s 00 o [ v
W, 2012, 17(2): 50-56.

BLE A RSP, XE AR, G5 BRIl S A A e R A
LA MR R (7). Hb2 T2, 2003, 10(3): 135-148.

MO Xuanxue, ZHAO Zhidan, DENG Jinfu, et al. Response of Vol-
canism to the India-Asia collision[J]. Earth Science Frontiers,
2003, 10(3): 135-148.

By, B, B, F B EAREMAREE RN ENRT LY
(7). A2, 2018, 34(12): 3739-3757.

MOU Dunling, LI Sanzhong, WANG Qian, et al. The early Paleozo-
ic orocline in the southeastern Tarim Basin[J]. Acta Petrolo-
gica Sinica, 2018, 34(12): 3739-3757.

WS, PR AR, 22000, & RAF IR 204 R G AL
(7] A AH B, 1996, 16(2): 52-65.

PAN Guitang, CHEN Zhiliang, LI Xingzhen, et al. Modes for the
evolution of the polyarc-basin systems in Eastern Tethys[J].
Lithofacies Paleogeography, 1996, 16(2): 52-65.

WAESE, ZE00IR, B4, 55 55 e TR 408 IX R M A 3 A T4
4043 (7). HFE 4, 2002, 21C11D: 701-707.

PAN Guitang, LI Xingzhen, WANG Liquan, et al. Preliminary divi-
sion of tectonic units of the Qinghai-Tibet plateau and its adja-
cent regions[J]. Geological Bulletin of China, 2002, 21(11):
701-707.

WEFESE, R, Eo7 4, 55 PEAHI-RULAE X L9 K Rt b
S 3t 5 b BR A AE 4 (1], Hb 2 AT 2%, 2004, 11C4):
371-382.

PAN Guitang, ZHU Dicheng, WANG Liquan, et al. Bangong Lake-
Nu river suture zone-the northern boundary of Gondwana: evid-
ence from geology and geophysics[J]. Earth Science Frontiers,
2004, 11(4):371-382.

WEESE, Lor 4y, Boat, % 2 Bl R E R AR
i S (0], DLAS 5 S M 5, 2012, 32(2): 1-20.

PAN Guitang, WANG Liquan, LI Rongshe, et al. Tectonic model of
archipelagic arc-basin systems: the key to the continental geo-
logy[J]. Sedimentary Geology and Tethyan Geology, 2012,
32(2): 1-20.

RS, BFAAE, B POME, 45 v [ R M A 3 B B da) 2 Fs £k (.
£ 2%, 2016, 23(6): 1-23.

PAN Guitang, LU Songnian, XIAO Qinghui, et al. Division of tec-
tonic evolution in China[J]. Earth Science Frontiers, 2016,
23(6):1-23.

RS, R T, 206k, 26, 7R 0 B 00T b A T ARG Ak (M.
JUmT BT AL, 1997.

PAN Guitang, CHEN Zhiliang, LI Xingzhen, et al. The tectonics
formation and evolution of the East Tethys[M]. Beijing: Geolo-
gical Publishing House, 1997.

WEEESE, 1 PJOVE, BLARAE, 5. KM AR E S X143 | R &
F SR aE (7. T 42, 2008, 27(10): 1613-1637.

PAN Guitang, XIAO Qinghui, LU Songnian, et al. Definition, class-
ication and diagnostic indications of tectonic facies[J]. Geolo-
gical Bulletin of China, 2008, 27(10): 1613-1637.

RS, M POME, B AA R, 45 vh [ R A & S oe & 43 (). o A
Hb L, 2009, 36(1): 1-28.

PAN Guitang, XIAO Qinghui, LU Songnian, et al. Subdivision of
tectonic units in China[J]. Geology in China, 2009, 36(1):
1-28.

WEEESE, L4, KT, A 35 R I S 48 DX b v 3 PR B 13t
B3 (1: 1500000)[M]. db5T: Ho st H AL, 2013.

PAN Guitang, WANG Liquan, ZHANG Wanping, et al. The tectonic
map and instructions of Tibetan Plateau and the adjacent areas
(1: 1500000) [M]. Beijing: Geological Publishing House, 2013.

WS, AR, TR, A5 AR R BT 5 )1 Rk TR G
DA [T]. HuBRAL 42, 2020, 45(7): 2293-2304.

PAN Guitang, REN Fei, YIN Fuguang, et al. Key Zones of Oceanic
Plate Geology and Sichuan-Tibet Railway Project[J]. Earth Sci-
ence, 2020, 45(7): 2293-2304.

WEESE, B PDOME, JHROG, 2. b Ol s (M. bt BT iR
#t, 2017.

PAN Guitang, XIAO Qinghui, YIN Fuguang, et al. Tectonics of
China[M]. Beijing: Geological Publishing House, 2017.

PRI, THESE, samr, 55, dURT/R £ Hb X Ay A AP S o
AR ok B ARHRAE K A AR b IR A ROTE SR [ v [ e,
2018, 45(2): 334-350.

PENG Yinbiao, YU Shengyao, ZHANG Jianxin, et al. Timing of
Early Paleozoic oceanic crust subduction in North Altun: Evid-
ence from plagiogranite and granodiorite [J]. Geology in China,
2018, 45(2): 334-350.

1R85, EARR, MR, 55, IWARBRE I R A 1 -rh [ K48
DX Al ¥ 3 PR % 30 BT M) e b B R, 1999.

REN Jishun, WANG Zuoxun, CHEN Bingwei, et al. Geotectonic
map and brief description of China and its adjacent areas-
Geotectonics of China from a global perspective[M]. Beijing:
Geological Publishing House, 1999.

R85, 4550, T, %, 1: 500 J5 [ PR 5T & (M]. Jb 5t
BT AL, 2013.

REN Jishun, NIU Baogui, WANG Jun, et al. Asian geological map


https://doi.org/10.18654/1000-0569/2020.11.16
https://doi.org/10.3969/j.issn.1672-7703.2012.02.010
https://doi.org/10.3969/j.issn.1672-7703.2012.02.010
https://doi.org/10.3321/j.issn:1005-2321.2003.03.013
https://doi.org/10.3321/j.issn:1005-2321.2003.03.013
https://doi.org/10.3969/j.issn.1671-2552.2002.11.002
https://doi.org/10.3969/j.issn.1671-2552.2002.11.002
https://doi.org/10.3321/j.issn:1005-2321.2004.04.004
https://doi.org/10.3321/j.issn:1005-2321.2004.04.004
https://doi.org/10.3969/j.issn.1009-3850.2012.02.001
https://doi.org/10.3969/j.issn.1009-3850.2012.02.001
https://doi.org/10.13745/j.esf.2016.06.001
https://doi.org/10.13745/j.esf.2016.06.001
https://doi.org/10.3969/j.issn.1671-2552.2008.10.004
https://doi.org/10.3969/j.issn.1671-2552.2008.10.004
https://doi.org/10.3969/j.issn.1671-2552.2008.10.004
https://doi.org/10.3969/j.issn.1000-3657.2009.01.001
https://doi.org/10.3969/j.issn.1000-3657.2009.01.001
https://doi.org/10.3969/j.issn.1000-3657.2009.01.001
https://doi.org/10.12029/gc20180209
https://doi.org/10.12029/gc20180209

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 31

(1: 5000000) [M]. Beijing: Geological Publishing House, 2013.

LB E, BAR, R, SR R i B R RAE (T].
HAEAR, 2012, 28(4): 1261-1272.

SHANGGUAN Shimai, TIAN Wei, XU Yigang, et al. The eruption
characteristic of the Tarim flood basalt[J]. Acta Petrologica
Sinica, 2012, 28(4): 1261-1272.

EF R, K B R A B st T e B R R A
A4 (7], Hb BT IF, 2003, 49(4): 408-412.

SHU Liangshu, WANG Yujing. Late Devonian-Early Radiolarian
Fossils from Siliceous rocks of the Kelameili Ophiolite, Xinji-
ang[J]. Geological Review, 2003, 49(4); 408-412.

L)%, AR, A7 DR . 7 5 BT 7R 258 3 L1 5 A B g s DX B g 42
R B K OH b B R SCLI) A A e ARk, 2017, 33(8):
2591-2603.

TIAN Hongbiao, ZHENG Bo, HE Junling. The Ordovician magmat-
ism and implication in Wuxilike, Altay orogenic belt,
Xinjiang[J]. Acta Petrologica Sinica, 2017, 33(8): 2591-2603.

FEORIE, Eord, B, 55 PR =04 U TLINA R I 25 454
Bty A ], DU R A i o, 2021, 41: 246-264.

WANG Baodi, WANG Liquan, WANG Dongbing, et al. The tempor-
al and spatial framework and its tectonic evolution of the Jinsha
River arc-basin system, Southwest China[J]. Sedimentary Geo-
logy and Tethyan Geology, 2021, 41: 246-264.

F 5, BREA, AR, S5, E K v B ST If 25 A BT
(M. Jbat: B4 AL, 1994,

WANG Baoyu, LANG Zhijun, LI Xiangdong, et al. A comprehens-
ive research on geological profile of the Western Tianshan
Mountains in China[M]. Beijing: Science Press, 1994.

T, R, KR B, 55 R FEHEG B L R s )2
B9 — BB i IR AT - A S IR 2R BT ). i
HiFT, 2000, 1: 9-17.

WANG Bingzhang, ZHU Yingtang, ZHANG Zhiyong, et al. Charac-
teristics of non-Smith strata in junction part of Kunlun and Qin-
ling orogenic belts-an example from the Kuhai-Saishitang-
Yangqu tectonic mélange belt[J]. Qinghai Geology, 2000, 1:
9-17.

T, X, & AR, 5. PR R R R I T A BEER BT
A1 L ER AL 22 RHAE . LA-ICP-MS U-Pb 4F #% K H: A bt A 3%
B, M ST, 2007, 53(6): 743-754.

WANG Chao, LIU Liang, CHE Zicheng, et al. Geochronology, Pet-
rogenesis and Significance of Baleigong mafic rocks in Kok-
shal Segment, SW Tianshan Mountains[J]. Geological Reviews,
2007, 53(6): 743-754.

E T ST B 5 RN K 0 4 4 ] F) 3 [ o R
2 (D ##), 2017, 47: 284-292.

WANG Erqi. A discussion on the timing of the initial collision
between the Indian and Asian continents[J]. Science China

Earth Sciences (D series), 2017, 47: 284-292.

g, 2R R, ARes S, A5 H R T 9SS S X T L B
o B T 2 1 A 41 U-Pb AR I B b 5 28 S (3], b o i
2, 2012, 31(12): 2046-2051.

WANG Guogiang, LI Xiangmin, XU Xueyi, et al. Zircon U-Pb ages
of Sidingheishan mafic-ultramafic rocks in Xinjiang-Gansu bor-
der area and their geological significance[J]. Geological
Bullitin of China, 2012, 31(12): 2046-2051.

FW, S A R G A (] P R M, 1996, 8: 4-9.

WANG Hongzhen, MO Xuanxue. Brief Geotectonics of China[J].
China Geology, 1996, 8: 4-9.

FAr A, WHEEE, B, G5 UL IEYE R TN AR LD A4
e S A 185 A SHRIMP U-Pb 4F i — 338 IR -y FR 4R 107
PERTEAL (7], Hb B E 42, 2008, 27(12): 2045-2056.

WANG Liquan, PAN Guitang, LI Cai, et al. SHRIMP U-Pb zircon
dating of Eopaleozoic cumulate in Guoganjianian Mountain
from central Qiangtang area of northern Tibet-Considering the
evolution of Proto-and Paleo-Tethys[J]. Geological Bulletin of
China, 2008, 27(12): 2045-2056.

oA, A i, WRARSE, A 35 R 5 X0 A3 A 5 R
TS 5 K B (1: 1500000) (M. 807 : 1 46 b & H3 il
#t, 2015.

WANG Liquan, LI Dingmou, PAN Guitang, et al. Mineral distribu-
tion and metallogenic geological background Map, and the de-
scription of Tibetan Plateau (1: 1500000)[M]. Chengdu:
Chengdu Map Publishing House, 2015.

ENr A, WS, TR, 4. 35 s IR AR DX Hb o 1 S e 1
1500000 [M]. Jb5t: Hb 5T i AR AL, 2013.

WANG Liquan, PAN Guitang, DING Jun, et al. Geological maps and
instructions of Tibetan Plateau and its adjacent regions (1:
1500000)[M]. Beijing: Geological Publishing House, 2013.

Far g, FARE, 20, S5 AR 5 0T b 5T O £ B 0 kR 255
(70, DURR 55 RE 0T b B, 2021, 41(2): 283-296.

WANG Liquan, WANG Baodi, LI Guangming, et al. Major progress
of geological survl: ey and research in East Tethys: An over-
view[J]. Sedimentary Geology and Tethyan Geology, 2021,
41(2):283-296.

L, BB, B, G TR 283G 1L AL B e i S R | A FR
358 R b 5 A K T SC- LA BT R 28 ][O0, ) o Ak
i, 2010, 29(6): 595-618.

WANG Tao, TONG Ying, LI Shan, et al. Spatial and temporal vari-
ations of granitoids in the Altay orogeny and their implications
for tectonic setting and crustal growth: perspectives from
Chinese Altay[J]. Acta Petrolgica Et Mineralogica, 2010,
29(6): 595-618.

FAH T, IR, Frak 4, 45w EUR AR R RS W U R R
JEARAE [T]. Wiy <, 2019, 26(4): 421-425.

WANG Youning, SUN Yonghe, YIN Jiquan, et al. Deformation

Characteristics of Karatau strike-slip fault in South Turgay


https://doi.org/10.3321/j.issn:0371-5736.2003.04.011
https://doi.org/10.3321/j.issn:0371-5736.2003.04.011
https://doi.org/10.19826/j.cnki.1009-3850.2021.02008
https://doi.org/10.19826/j.cnki.1009-3850.2021.02008
https://doi.org/10.19826/j.cnki.1009-3850.2021.02008
https://doi.org/10.19826/j.cnki.1009-3850.2021.02008
https://doi.org/10.3321/j.issn:0371-5736.2007.06.008
https://doi.org/10.3321/j.issn:0371-5736.2007.06.008
https://doi.org/10.3969/j.issn.1671-2552.2012.12.014
https://doi.org/10.3969/j.issn.1671-2552.2012.12.014
https://doi.org/10.3969/j.issn.1671-2552.2012.12.014
https://doi.org/10.3969/j.issn.1671-2552.2012.12.014
https://doi.org/10.3969/j.issn.1671-2552.2008.12.010
https://doi.org/10.3969/j.issn.1671-2552.2008.12.010
https://doi.org/10.3969/j.issn.1671-2552.2008.12.010
https://doi.org/10.3969/j.issn.1000-6524.2010.06.002
https://doi.org/10.3969/j.issn.1000-6524.2010.06.002
https://doi.org/10.3969/j.issn.1000-6524.2010.06.002

32 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

Basin[J]. Fault-Block Oil & Gas Field, 2019, 26(4): 421-425.

EEA, ERi, ERR. AR R 1L X PSP BR - B8 R 5
W E A X H L] 57 2740, 2006, 22(5): 1425-1436.

WANG Yuwang, WANG Jingbin, WANG Lijuan. Comparison of
host rocks between two vanadic titianomagnetite deposits types
from the eastern Tianshan Mountains[J]. Acta Petrologica Sin-
ica, 2006, 22(5): 1425-1436.

FEEA, FRW, EHIR, 55 5788k R 7 BEiE A% R A A 109 & 8L
T H M B S [T). #2A1T 2%, 2011, 18(3): 151-165.

WANG Yuwang, WANG Jingbin, WANG Lijuan, et al. Discovery of
Tuerkubantao ophiolitic mélange in Xinjiang and its signific-
ance[J]. Earth Science Frontiers, 2011, 18(3): 151-165.

FEAER, B84k 5. K L £ 0E W4 3 i Ak Kok (M. Jbat: Bl
H i, 1990.

WANG Zuoxun, WU Jiyi. Multicycle tectonic evolution and mineral-
ization[M]. Beijing: Science Press, 1990.

REH], B SR B 8 W 4 o il 14 2 A G TR B G 3 AR R
R AR W )R R ). A A iR, 2013, 29€10):
3323-3335.

WEI Xun, XU Yigang. Petrogenesis of the mafic dykes from Bachu
and implications for the magma evolution of the Tarim large ig-
nous province, NW China[J]. Acta Petrologica Sinica, 2013,
29(10): 3323-3335.

S, AT R gy, SR ZRIN, AF L HTARAG AR AR g 4R A 1 R B R
FHFIE T X [I). P [ 35T, 2006, 33(3): 476-486.

WU Bo, HE Guoqi, WU Tairan, et al. Discovery of the Buergen
ophiolitic mélange belt in Xinjiang and its tectonic
significance[J]. Geology in China, 2006, 33(3): 476-486.

RAFTC, XML A, skse s, . TG M s s — S S A (U],
FrAFER, 2014, 30(2): 293-325.

WU Fuyuan, LIU Chuanzhou, ZHANG Liangliang, et al. Yarlung
Zangbo ophiolite: A critical updated view [J]. Acta Petrologica
Sinica, 2014, 30(2): 293-325.

FRARTT, T, B, SE R IR R Bl ) 2% (T, 25 A AR, 2020,
36(6): 1627-1674.

WU Fuyuan, WAN Bo, ZHAO Liang, et al. Tethyan geodynamics
[J]. Acta Petrologica Sinica, 2020, 36(6): 1627—-1674.

¥ 332, WINDLEY BF, 4 A, 4. JLiih X PR & Rig st s
71 SHRIMP 4F i Jz H Rt by g 7 S (9], 357417, 2006,
80C1):32-37.

XIAO Wenjiao, WINDLEY B F, YAN Quanren, et al. SHRIMP Zir-
con age of the Aermantai ophiolite in the North Xinjiang area,
China and its tectonic implications[J]. Acta Geologica Sinica,
2006, 80(1): 32-37.

H 28, RATJ5, WINDLEY B F, % 034 2 38 11 3 7 5 ™
B OF 58 #E J (0. b [/ RE 27 H Bk RE 24, 2019, 49:
1512-1545.

XIAO Wenjiao, SONG Dongfang, WINDLEY B F, et al. Research

progresses of the accretionary processes and metallogenesis of
the Central Asian Orogenic Belt[J]. Science China Earth Sci-
ences, 2019, 49: 1512-1545.

H P, BRI, a8 R, 55 R A 8 B FLAR X R M iy i (M.
a5 A, 1992,

XIAO Xuchang, TANG Yaoqing, FENG Yimin. The tectonics of
Xinjiang and its adjacent area[M]. Beijing: Geological Publish-
ing House, 1992.

HIPH, F4 TG B G K HAR DA 1 25 | Akt
JUA TR R (1] B8 3F, 2004, 50(3): 285-294.
XIAO Xuchang, WANG Jun. Discussion on the Lithospheric struc-
ture and evolution of the West Kunlun mountain-Karakorum
mountains and their adjacent area[J]. Geological Review, 2004,

50(3): 285-294.

ViR, BRECOR, T 27T, 55 B se AL R B 7R 2% i IX R 7R 48 g 4
Al IUE ARG Y (D). A& AT o Ak, 2001,
20(3): 344-352.

XU lifeng, CHEN Fanrong, YU Xueyuan, et al. Kuerti ophiolite in
Altay of North Xinjiang: Magmatism of an ancient back-arc
basin[J]. Acta Petrologica et Mineralogica, 2001, 20(3):
344-352.

VESE AR, VUK AR P 3 Ll P PR g s A i A4 L] i
K224, 1994, 18(5): 1-7.

XU Jinghua. Tectonic facies in a West Pacific model of intra-plate
orogenesis[J]. Journal of the University of Petroleum, China,
1994, 18(5): 1-7.

TRAS I, B 2, 22, 45, DRI -k BR—% B 1 v vy Bk
JBT 3 BR AL 2 e AE e TR PR B (0], b 2% T 2%, 2020,
27(3): 182-190.

XU Menggian, ZHAO Peiyun, LAN Rui, et al. Geochemical charac-
teristics and sedimentary enviroments of siliceous in the middle
and western parts of the Shiquanhe-Yongzhu-Jiali tectonic
belt[J]. Earth Science Frontiers, 2020, 27(3): 182-190.

T, TR, 2240 0T, 5. TORLID AR e TR 2 (0 SR AR AT
4547 SHRIMP 4F % {5 & [J]. 7 [= 3 5T, 2006, 33(3):
470-475.

XU Xin, HE Guogqi, LI Huagqin, et al. Basic characteristics of the
Karamay ophiolitic mélange, Xinjiang, and its zircon SHRIMP
dating [J]. Geology in China, 2006, 33(3): 470-475.

tRep S, EAkdr, B, & JE R I B E i sk s RHCIE R A
SHRIMP 77 U-Pb 45l g e a N B 52 L] 5 7 4,
2006, 22(1): 83-94.

XU Xueyi, XIA Lingi, MA Zhongping, et al. SHRIMP zircon U-Pb
geochronology of the plagiogranites of the ophiolite in North
Tianshan Mountains and the petrogenesis of the ophiolite[J].
Acta Petrologica Sinica, 2006, 22(1): 83-94.

TR S0, AR oRAL, WRAE I, S5 TSR L Al A AU i AL Y LR
KR A %4R, 2014, 3006): 1521-1534.


https://doi.org/10.3321/j.issn:1000-0569.2006.05.031
https://doi.org/10.3321/j.issn:1000-0569.2006.05.031
https://doi.org/10.3321/j.issn:1000-0569.2006.05.031
https://doi.org/10.3321/j.issn:1000-0569.2006.05.031
https://doi.org/10.3969/j.issn.1000-3657.2006.03.004
https://doi.org/10.3969/j.issn.1000-3657.2006.03.004
https://doi.org/10.3321/j.issn:0001-5717.2006.01.004
https://doi.org/10.3321/j.issn:0001-5717.2006.01.004
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.1007/s11430-019-9524-6
https://doi.org/10.3321/j.issn:0371-5736.2004.03.013
https://doi.org/10.3321/j.issn:0371-5736.2004.03.013
https://doi.org/10.3969/j.issn.1000-6524.2001.03.018
https://doi.org/10.3969/j.issn.1000-6524.2001.03.018
https://doi.org/10.3969/j.issn.1000-3657.2006.03.003
https://doi.org/10.3969/j.issn.1000-3657.2006.03.003
https://doi.org/10.3321/j.issn:1000-0569.2006.01.009
https://doi.org/10.3321/j.issn:1000-0569.2006.01.009

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 33

XU Xueyi, LI Rongshe, CHEN Junlu, et al. New constrains on the
Paleozoic tectonic evolution of the northern Xinjiang area[J].
Acta Petrologica Sinica, 2014, 30(6): 1521-1534.

We Ax, BEOC, FITIGF, 45 B it b /R 2% 52 42 W) 36 LU AR A 1
AR MR B o BT R LT b BT 4, 2008,
82(4):485-499.

YANG Fuquan, MAO Jinwen, YAN Shenghao, et al. Geochrono-
logy, Geochemistry and Geological implications of the Mengku
synorogenic plagiogranite pluton in Altay, Xinjiang[J]. Acta
Geologica Sinica, 2008, 82(4): 485-499.

W Ax, AR, R, SR SR R ZR A R JE T BURE
R A DL R MR g S R8T A, 2018, 42(6):
1010-1026.

YANG Fuquan, ZHANG Zhongli, WANG Rui, et al. Geological
characteristics and metallogenesis of rare metal deposits in
Altay, Xinjiang[J]. Geotectonica et Metallogenia, 2018, 42(6):
1010-1026.

W2, 2K T, XN T, 45 T BB AR ok MBS AR R LA B R
T ER Al S AR L SR B HoAl 1 L), A A e,
2010, 26(8): 2345-2356.

YANG Gaoxue, LI Yongjun, LIU Xiaoyu, et al. Genesis and geo-
chemical characteristics of the Kalamaili potassic basalt in the
East Junggar, Xinjiang and tectonic implication[J]. Acta Petro-
logica Silica, 2010, 26(8): 2345-2356.

W& 2%, VP B, AR I, 45 3R T T S S b ko IX R PR M
A [0 REIE R, 1998, 43(14): 1544-1549.

YANG Jingsui, XU Ziqin, LI Haibing, et al. The discovery of the ec-
logite in the north margin of the Chadamu basin, Western
China[J]. Chinese Science Bulletin, 1998, 43(14): 1544-1549.

WG 2%, AT, RA K, 45 LB IR 4 IOk 22 ZEM v g 4
19 A 4R A SHRIMP ZE 45 [J]. 5 41 241z, 2008, 24(7):
1567-1584.

YANG lJingsui, SHI Rendeng, WU Cailai, et al. Petrology and
SHRIMP age of the Hongliugou ophiolite at Milan, North Al-
tun, at the northern margin of the Tibetan Plateau[J]. Acta Pet-
rologica Sinica, 2008, 24(7): 1567-1584.

B, @8, FISCH . SCHUR I A B A i R g 0], A
A4, 2015, 31C11D: 3155-3170.

YANG Ligiang, GAO Xue, HE Wenyan. Late Cretaceous porphyry
metallogenic system of the Yidun arc, SW ChinalJ]. Acta Pet-
rologica Sinica, 2015, 31(11): 3155-3170.

WK, ZE ik, PVEESE, A5, h R R U At R >k F A R B
JEE 1z % H BR 1K 2% % SHRIMP-U/Pb 5 4F KL [J]. A %
2, 2006, 22(1): 41-48.

YANG Tiannan, LI Jinyi, SUN Guihua, et al. Earlier Devonian act-
ive continental arc in Central Tianshan: evidence of geochemic-
al analyses and Zircon SHRIMP dating on mylonitized granitic
rock[J]. Acta Petrologica Sinica, 2006, 22(1): 41-48.

TG, N, 18I PO R = XORT A ARGE T LD [J]. DR
FRAR LT, 2021, 41: 1-14.

YIN Fuguang, TANG Yuan, XU Bo. Cenozoic strike slip orogeny in
Sanjiang area, Southwestern China[J]. Sedimentary Geology
and Tethyan Geology, 2021, 41: 1-14.

TrUEIT, BR3C, 3, 4F. PEVE RIPRIF S IR B R A it R
A L W K SCLT). Kt b i 5 R 4%, 2015,
39(5): 876-888.

YIN Jiyuan, CHEN Wen, YUAN Chao, et al. Petrogenesis and Tec-
tonic implication of Early Carboniferous Basaltic andesite in the
Eastern part of Xiemisitai mountain, northern West Junggar[J].
Geotectonica et Metallogenia, 2015, 39(5): 876-888.

REIE, W R, BiF, 55 B AR % (LA B LA-ICP-MS #5 A
U-Pb 4F % J H: b B 2% X (30, b 5 38 3# L 2012, 45C1):
79-85.

YU Jiyuan, LI Xiangmin, MA Zhongping, et al. The LA-ICP-MA U-
Pb age and geological significance of Hualong rock group in
South Qilian mountains[J]. Northwestern Geology, 2012,
45(1): 79-85.

O, PMEG HOCEE, S JRURFR T BT R P TR S 128 N L
ERIRR R L] 5 15441, 2003, 19€3): 399-408.

YUAN Chao, SUN Min, XIAO Wenjiao, et al. Subduction polarity of
the prototethys: Insights from the Yirba pluton of the western
Kunlun range, NW China[J]. Acta Petrologica Sinica, 2003,
19(3):399-408.

AL, XKL, 8 EGIT, 55, N2 8 INAE R A 6 U AR R T
1 F A s A (] DU S R i ot 2021, 41: 316-331.

YUAN Sihua, LIU Yongjiang, CHANG Ruihong, et al. A brief re-
view on the tectonic evolution of the west Tethy sides[J]. Sedi-
mentary Geology and Tethyan Geology, 2021, 41: 316-331.

R IRIA, R SORE, AR AR 2R 0 il e S S b R T (D] M
ERYFRAAR, 1994, 37€6): 749-758.

YUAN Xuecheng, XU Mingcai, TANG Wenbang, et al. Eastern Qin-
ling seismic reflection profiling[J]. Acta Geophysica Sinica,
1994, 37(6): 749-758.

B IR, EORR, UV ERAS, 45 PR 42 & il SRR i 4k (],
HoBkRL2, 2020, 45: 2735-2763.

ZENG Qinggao, WANG Baodi, XILUO Langjie, et al. Suture zones
in Tibetan and Tethys evolution[J]. Earth Science, 2020, 45:
2735-2763.

KA, B ST S PG IR K i A s O U A AN ERBE  R O LT].
I TE, 1992, 36(8): 509-524.

ZHANG Chi, HUANG Xuan. Age and tectonic settings of ophiolites
in west Junggar, Xinjiang[J]. Geological Review, 1992, 36(8):

509-524.
S PRI . T A A S0 DX R b A 3 (DR S [9].  Si H , 1990,
8(2): 99-106.

ZHANG Derun. A preliminary study on geotectonics of Eastern


https://doi.org/10.3321/j.issn:0001-5717.2008.04.006
https://doi.org/10.3321/j.issn:0001-5717.2008.04.006
https://doi.org/10.3321/j.issn:0001-5717.2008.04.006
https://doi.org/10.16539/j.ddgzyckx.2018.06.006
https://doi.org/10.16539/j.ddgzyckx.2018.06.006
https://doi.org/10.3321/j.issn:0023-074X.1998.14.023
https://doi.org/10.3321/j.issn:0023-074X.1998.14.023
https://doi.org/10.3321/j.issn:1000-0569.2006.01.004
https://doi.org/10.3321/j.issn:1000-0569.2006.01.004
https://doi.org/10.3321/j.issn:1000-0569.2006.01.004
https://doi.org/10.19826/j.cnki.1009-3850.2020.04001
https://doi.org/10.19826/j.cnki.1009-3850.2020.04001
https://doi.org/10.19826/j.cnki.1009-3850.2020.04001
https://doi.org/10.19826/j.cnki.1009-3850.2020.04001
https://doi.org/10.16539/j.ddgzyckx.2015.05.011
https://doi.org/10.16539/j.ddgzyckx.2015.05.011
https://doi.org/10.3969/j.issn.1000-0569.2003.03.003
https://doi.org/10.3969/j.issn.1000-0569.2003.03.003
https://doi.org/10.19826/j.cnki.1009-3850.2021.02004
https://doi.org/10.19826/j.cnki.1009-3850.2021.02004
https://doi.org/10.19826/j.cnki.1009-3850.2021.02004
https://doi.org/10.3321/j.issn:0001-5733.1994.06.006
https://doi.org/10.3321/j.issn:0001-5733.1994.06.006
https://doi.org/10.3321/j.issn:0001-5733.1994.06.006
https://doi.org/10.3321/j.issn:0371-5736.1992.06.009
https://doi.org/10.3321/j.issn:0371-5736.1992.06.009

34 modb oH# R

NORTHWESTERN GEOLOGY

2023 4F

Xinjiang[J]. Xinjiang Geology, 1990, 8(2): 99-106.

RiE, B WG H, B2 A, G BT sE A K R e X R i T
153 Be FARFAE [I]. 3BT S5 4R, 2019, 55C1): 135-144.
ZHANG Haidi, LV Pengrui, LUO Yanjun, et al. Tectonic unit divi-
sion of the Pamir area in Tajikistan and its geological character-

istics[J]. Geology and Exploration, 2019, 55(1): 135-144.

FRAEFE, B BA B ER G AR R K s R LA
B Y B ] O I A LDD. R T A
2004, 10(1): 106-113.

ZHANG Haiyang, NIU Hecai. Late Paleozoic adakite and Nb-en-
riched basalt from Northern Xinjiang: evidence for the south-
ward subduction of the Paleo-Asian ocean[J]. Geological
Journal of China Universities, 2004, 10(1): 106—113.

KPR, WG, M TLAL, S op [ i -4 2 R X 43 B 0 5
[J]. HuBRFBL5 ([ 5K 5241 ), 2015, 40: 206-233.
ZHANG Kexin, PAN Guitang, HE Hongwei, et al. New division of
tectonic-strata superregion in China[J]. Earth Science-Journal

of China University of Geosciences, 2015, 40: 206-233.

FRFEAR, T DAL, JINT S, 45 WA bty J2 76 3 LT 4G 3 - b 2 X
R eb g NE T (7. kBR3¢ (b [ b B R 222 4k, 2020, 45:
2305-2325.

ZHANG Kexin, HE Hongwei, JIN J S, et al. Application of OPS to
Division of Tectonic-Strata Regions in Orogenic Belts[J]. Earth
Science-Journal of China University of Geosciences, 2020, 45:
2305-2325.

KSR, AT AL, REAR, 5. 8 AR e A il h B AR
Pl 2 F2RA 5P H: LI R — & & o (], 0
PSR LT, 2021, 41: 137-151.

ZHANG Kexin, HE Hongwei, XU Yadong, et al. Reconstruction of
main types for oceanic plate strata in the subduction-accretion-
ary complex and feature of sequence for each type: an example
from the Qinghai-Tibet Tethyan Permian strata[J]. Sediment-
ary Geology and Tethyan Geology, 2021, 41: 137-151.

TR TR, POk, RIS, S T L AR R = (1] MR
%%, 2014, 21(2): 36—47.

ZHANG Kexin, FENG Qinglai, SONG Bowen, et al. Non-Smithian
strata in the orogen[J]. Earth Science Frontiers, 2014, 21(2):
36-47.

TR TCfE, i AL, B2k, 45 b R T RUS g i 5 TURUOR Al
(M]. bt s Rk, 2017

TR IAE, AR, 0T BLL, & b EFo i i 5 B H 22 538 (1 000-
820 Ma) ¥t /A5 [1]. i ERBl2#, 2018, 43(11):3837-3852.

ZHANG Kexin, XU Yadong, HE Weihong, et al. Oceanic and con-
tinental blocks distribution during Neoproterozoic Early Qing-
baikouan Period (1000-820 Ma) in China[J]. Earth Science,
2018, 43(11):3837-3852.

KK, BICE, L, GFL T ROE R G B AR X A
R 25 o3 A KA R SC L)L ORS00 b T, 2022,

42(1): 105-121.

ZHANG Xiangfei, LI Wenchang, YANG Zhen, et al. Temporal-spa-
tial and evolution implication of the composite intrusion in the
Xiuwacu W-Mo deposit, SE Tibetan Plateau[J]. Sedimentary
Geology and Tethyan Geology, 2022, 42(1): 105-121.

TRV, TR, LA, AF. BTJR 4835 1Ll B 4k AR AR AR 24K LA-
ICP-MS 547 U-Pb 4E A2 | 40 ) IR B b i i S L], 3
TR, 2014, 28(1): 16-28.

ZHANG Yafeng, LIN Xinwang, WANG Xing, et al. LA-ICP-MS U-
Pb geochronology, petrogenesis and its geological implications
of Kungeyite plutons in southern Altay orogenic belt[J].
Geoscience, 2014, 28(1): 16-28.

SR LARE . ARG IR 3t 5T K 4 B 7 ST (M. bt s i AL,
1992.

ZHANG Yirong. Study on the Geology and Au-Sn minerals in East-
ern Junggar[M]. Beijing: Earthquake Publishing House, 1992.

SRARSE, BV A, BRAbR, S BTOR 28 3 1LY e 28k B R B Ak
JE A AR Sry Nd., O [R)7 28 Bk fb 2 S H IR XARAE 2R
[J]. HL 518 7, 2006, 52(1): 38-42.

ZHANG Zhaocong, YAN Shenghao, CHEN Bailin, et al. Sr, Nd and
O isotope geochemistry of the mafic-ultramafic complexs in the
south margin of Altay orogenic belt and discussion on their
sources [J]. Geological Review, 2006, 52(1): 38-42.

TeARSE, R, B, S5 BT JR 28 1 R Sk i AR A K LD
JoE Ml BR A 27 45 AE K HC X ) 3 3 AL Y 8 7R [T). M o 4R,
2007, 81(3): 344-358.

ZHANG Zhaocong, ZHOU Gang, YAN Shenghao, et al. Geology
and geochemistry of the Late Paleozoic volcanic rocks of the
south margin of the Altai Mountains and implications for tecton-
ic evolution[J]. Acta Geologica Snica, 2007, 81(3): 344-358.

gk, AL, EAEN, SFL VU R ORI LA R B
AACSA N TN A 7B 5 TN KA B 70 SHRIMP U-Pb il 4F [J].
Ho 3 41, 2007, 26(6): 720-725.

ZHANG Zhanwu, CUI Jiantang, WANG Juchuan, et al. Zircon
SHRIMP U-Pb dating of early Paleozoic amphibolite and gran-
odiorite in Korliang, northwestern Kangxiwar, West Kunlun[J].
Geological Bulletin of China, 2007, 26(6): 720-725.

BAARAE, BRAE 5T, W G A BT SRR R 2R 3 1Ll b AR AU o B
AR AERILI). H R4 (AR RR), 2022, 61:
1-26.

RFEW, G5 R, HESR, &I R I T8 — iR des
A5 P 2 T IS A b 1 i B e FE R SC U] e b 5T, 2002,
20(4): 326-330.

ZHU Baoqing, FENG Yimin, YANG Junlu, et al. Discovery of ophi-
olitic mélange and Silurian foreland basin at Gangou of Tokxun,
Xinjiang and their tectonic significance[J]. Xinjiang Geology,
2002, 20(4): 326-330.

KA, EF, BB, & LA Bg =S A - AR TR


https://doi.org/10.12134/j.dzykt.2019.01.013
https://doi.org/10.12134/j.dzykt.2019.01.013
https://doi.org/10.3969/j.issn.1006-7493.2004.01.010
https://doi.org/10.3969/j.issn.1006-7493.2004.01.010
https://doi.org/10.3969/j.issn.1006-7493.2004.01.010
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.3799/dqkx.2020.120
https://doi.org/10.19826/j.cnki.1009-3850.2022.01016
https://doi.org/10.19826/j.cnki.1009-3850.2022.01016
https://doi.org/10.19826/j.cnki.1009-3850.2022.01016
https://doi.org/10.3969/j.issn.1000-8527.2014.01.002
https://doi.org/10.3969/j.issn.1000-8527.2014.01.002
https://doi.org/10.3969/j.issn.1000-8527.2014.01.002
https://doi.org/10.3321/j.issn:0371-5736.2006.01.006
https://doi.org/10.3321/j.issn:0371-5736.2006.01.006
https://doi.org/10.3321/j.issn:0001-5717.2007.03.007
https://doi.org/10.3321/j.issn:0001-5717.2007.03.007
https://doi.org/10.3969/j.issn.1671-2552.2007.06.013
https://doi.org/10.3969/j.issn.1671-2552.2007.06.013
https://doi.org/10.13471/j.cnki.acta.snus.2021d058
https://doi.org/10.13471/j.cnki.acta.snus.2021d058
https://doi.org/10.13471/j.cnki.acta.snus.2021d058
https://doi.org/10.13471/j.cnki.acta.snus.2021d058
https://doi.org/10.13471/j.cnki.acta.snus.2021d058
https://doi.org/10.3969/j.issn.1000-8845.2002.04.006
https://doi.org/10.3969/j.issn.1000-8845.2002.04.006

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 35

JUASHH C A B2 n] it (0], POFR 5 45 2  #tb 5, 2021, 41:
232-245.

ZHU Dicheng, WANG Qing, ZHAN Qiongyao, et al. Late Triassic
tectono-magmatism of northern Sanjiang and associated several
scientific problems[J]. Sedimentary Geology and Tethyan Geo-
logy, 2021, 41: 232-245.

JEAR TR, DRAL, T, S5 R K LA AR T 0 s M A s RRORL
# SHRIMP £ 47 U-Pb 4R K AR 15 58 SCLT]. Bh2r3d 4, 2004,
49(14): 1411-1415.

ZHOU Dingwu, SU Li, JIAN Ping, et al. Zircon SHRIMP U-Pb ages
of middle-high pressure granulite in Yushugou ophiolite terrane
and their tectonic significance, South Tianshan, China[J]. Sci-
ence Bulletin of China, 2004, 49(14): 1411-1415.

Jlvgt, X IE SR, FVTAF, 45 e K LT VA AR A B A
B (0] 88 b5, 2009, 27(4): 308-314.

ZHOU Ruhong, LIU Zhengrong, PEI Jiangping, et al. Tectonic set-
ting of the Gangou Caledonian granite in Tianshan of Xinjiang,
and its contrast with Per-Cambrian granite in middle Tianshan
mountain[J]. Xinjiang Geology, 2009, 27(4): 308-314.

RIOR, A H, EF R, &5 B R AL S 7€ BRI e T 3 BR
Sk B A7 B AR B R UE AR (D). A A2 AR, 2007,
23(7): 1671-1682.

ZHU Wenbin, ZHANG Zhiyong, SU Liangshu, et al. Uplift and ex-
humation history of the Precambrian basement, Northern Tarim:
Evidence from apatite fission track data[J]. Acta Petrologica
Sinica, 2007, 23(7): 1671-1682.

Ak, g2 K, WAV, AF. PE R L A7 B 28 K 1 SHRIMP 4R
A2 B HUA i T8 3R 3t R AL 24 0 52 (0. B 27 3d 4, 2005,
50(18):2004-2014.

ZHU Yongfeng, ZHANG Lifei, GU Libing, et al. SHRIMP Geo-
chronology and trace element geochemistry of the Carbonifer-
ous volcanic rocks in Western Tianshan Mountains, China[J].
Science Bulletin of China, 2005, 50(18): 2004-2014.

SRR W HR I R S8 b BT A 7 I S I T R R (O] A
fi, 2009, 25(6): 1297-1302.

ZHU Yongfeng. Some important issues for the studies on the Central
Asian Metallogeny Domain[J]. Acta Petrologica Sinica, 2009,
25(6):1297-1302.

AR, AR R R R A 5 1L & PR R B i i iR 20 A (7).
‘AR, 2006, 22(12): 2833-2842.

ZHU Yongfeng, XU Xin. The discovery of Early Ordovician ophi-
olite mélange in Taerbahatai Mts. , Xingjiang, NW China[J].
Acta Petrologica Sinica, 2006, 22(12): 2833-2842.

R, WY, WIS, 55T 10 &R T AT 7y L X =
THR R 31 4 2% 0 JEE S G S ). M BGE 4R, 2003, 22(7):
474-479.

ZHU Yingtang, GUO Tongzhen, ZHANG Xueting, et al. Discovery

of Triassic Norian strata in the Hoh Xil Lake area, western

Qinghai, and its geological significance[J]. Geological Bulletin
of China, 2003, 22(7): 474-479.

REHT, LoE s, R, . KGE R R ARG AR A S A
SHRIMP U-Pb ] 45 K F: b 5t 38 3C [J]. #b S5 3 4% , 2006,
25(8):986-991.

ZHU Zhixin, WANG Kezhuo, XU Da, et al. SHRIMP U-Pb dating of
zircons from Carboniferous intrusive rocks on the active contin-
ental margin of Eren Habirga, West Tianshan, Xinjiang, China,
and its geological implications [J]. Geological Bulletin of China,
2006, 25(8): 986-991.

R, W, FEE, 55O KL E R IR iR A
A A KON B R LUV P N BRI BRE (0] 25 A 2 4l
2008, 24(12):2761-2766.

ZHU Zhixin, LI Jinyi, DONG Lianhui, et al. The age determination
of Late Carboniferous intrusions in Mangqisu region and its
constraints to the closure of oceanic basin in South Tianshan,
Xinjiang[J]. Acta Sinica, 2008, 24(12):
2761-2766.

AeabiBr, R, Eoisl, S5 VE R L0 i A A S oo Rl 43 S
T AL [J]. BT R, 2013, 32(2-3): 297-306.

ZHU Zhixin, DONG Lianhui, WANG Kezhuo, et al. Tectonic divi-

Petrologica

sion and regional tectonic evolution of West Tianshan organic
belt[J]. Geological Bulletin of China, 2013, 32(2-3): 297-306.

Ze R, ) SCRY, TRAR S, S5 I b B K L3 LD R
AL KR35 s B 0], AR, 2011, 25C1): 1-14.

ZUO Guochao, LIU Yike, ZHANG Zhaocong, et al. Tectonic Evolu-
tion of Central and South Tianshan Orogenic belts in the Cent-
ral Asia and Mineralization Background[J]. Geoscience, 2011,
25(1): 1-14.

Ahmad I, Khan S, Lapen T, et al. Isotopic Ages for Alkaline Igneous
Rocks, Including a 26 Ma ignimbrite, from the Peshawar Plain
of Northern Pakistan and their Tectonic Implications[J]. Journ-
al of Asian Earth Sciences, 2013, 62: 414-424.

Alexeive D V, Biske Y S, Wang B, et al. Tectono-stratigraphic
framework and Palaeozoic evolution of the Chinese South Tian-
shan[J]. Geotectonics, 2015, 49: 93—122.

Anczkiewicz R, Oberli F, Burg J P, et al. Timing of normal faulting
along the Indus Suture in Pakistan Himalaya and a case of ma-
jor 231Pa/235U initial disequilibrium in zircon[J]. Earth and
Planetary Science Letters, 2001, 191: 101-114.

Artemieva Im, Thybo H, Kaban Mk. Deep Europe today: Geophysic-
al synthesis of the upper mantle structure and lithospheric pro-
cesses over 3.5 GalJ]. European Lithosphere Dynamics, 2006,
32:11-41.

Beck Ra, Burbank Dw, Sercombe Wj, et al. Stratigraphic evidence
for an early collision between northwest India and Asia[J].
Nature, 1995, 373: 55-58.

Borneman N L, Hodges K V, Soest M C, et al. Constraints on age of


https://doi.org/10.19826/j.cnki.1009-3850.2021.03002
https://doi.org/10.19826/j.cnki.1009-3850.2021.03002
https://doi.org/10.19826/j.cnki.1009-3850.2021.03002
https://doi.org/10.19826/j.cnki.1009-3850.2021.03002
https://doi.org/10.3321/j.issn:0023-074X.2004.14.013
https://doi.org/10.3321/j.issn:0023-074X.2004.14.013
https://doi.org/10.3321/j.issn:0023-074X.2004.14.013
https://doi.org/10.3969/j.issn.1000-8845.2009.04.002
https://doi.org/10.3969/j.issn.1000-8845.2009.04.002
https://doi.org/10.3969/j.issn.1000-0569.2007.07.013
https://doi.org/10.3969/j.issn.1000-0569.2007.07.013
https://doi.org/10.3969/j.issn.1000-0569.2007.07.013
https://doi.org/10.3321/j.issn:0023-074X.2005.18.014
https://doi.org/10.3321/j.issn:0023-074X.2005.18.014
https://doi.org/10.3321/j.issn:1000-0569.2006.12.002
https://doi.org/10.3321/j.issn:1000-0569.2006.12.002
https://doi.org/10.3969/j.issn.1671-2552.2003.07.003
https://doi.org/10.3969/j.issn.1671-2552.2003.07.003
https://doi.org/10.3969/j.issn.1671-2552.2003.07.003
https://doi.org/10.3969/j.issn.1671-2552.2006.08.017
https://doi.org/10.3969/j.issn.1671-2552.2006.08.017
https://doi.org/10.3969/j.issn.1671-2552.2013.02.009
https://doi.org/10.3969/j.issn.1671-2552.2013.02.009
https://doi.org/10.3969/j.issn.1000-8527.2011.01.001
https://doi.org/10.3969/j.issn.1000-8527.2011.01.001
https://doi.org/10.1016/j.jseaes.2012.10.025
https://doi.org/10.1016/j.jseaes.2012.10.025
https://doi.org/10.1134/S0016852115020028
https://doi.org/10.1016/S0012-821X(01)00406-X
https://doi.org/10.1016/S0012-821X(01)00406-X
https://doi.org/10.1038/373055a0

36 o4t o# R

NORTHWESTERN GEOLOGY

2023 4E

India-Asia collision and pre-collisional subduction metamorph-
ism from the Sangsang region, south Central Tibet[J]. AGU
Fall Meeting Abstracts, 2014: T13D-TO05D.

Borneman N L, Hodges K V, Soest M C, et al. Age and structure of
the Shyok suture in the Ladakh region of northwestern India:
implications for slip on the Karakoram fault system[J]. Tecton-
ics, 2015, 34: 2011-2033.

Brookfield M E. Geological development and phanerozoic crustal ac-
cretion in the western segment of the southern Tien Shan
(Kyrgyzstan, Uzebekistan and Tajikistan)[J]. Tectonophysics,
2000, 328: 1-14.

Brown D, Spadea P, Puchkov V N, et al. Arc-continent collision in
the Southern Urals[J]. Earth Science Reviews, 2006, 79(3-4):
261-287.

Burtman S, Molnar P. Geological and geophysical evidence for deep
subduction of continental crust beneath the Pamir[J]. Geology
of Society Ameriacan Special, 1993, 281: 1-6.

Chapman J B, Scoggin S H, Kapp P, et al. Mesozoic to Cenozoic
magmatic history of the Pamir[J]. Earth Planet Science Letter,
2018, 482: 181-192.

Chen Shengiang, Chen Hanlin, Zhu Kongyang, et al. Petrogenesis of
the Middle-Late Triassic S- and I-type granitoids in the eastern
Pamir and implications for the Tanymas-Jinshajiang Paleo-
Tethys Ocean[J]. International Journal of Earth Sciences,
2021a.

Chen Xin, Schert H P, Gu Pingyang, et al. Newly discovered MORB-
Type HP garnet amphibolites from the Indus-Yarlung Tsangpo
suture zone: Implications for the Cenozoic India-Asia
collision[J]. Gondwana Research, 2021b, 90: 102—117.

Chevalier M L, Tapponnier P, Vander Woerd, et al. Spatially con-
stant slip rate along the southern segment of the Karakorum
fault since 200ka[J]. Tectonophysics, 2012, 530-531: 152-179.

Deng Jun, Wang Qingfei, Li Gongjian, et al. Tethys tectonic evolu-
tion and its bearing on the distribution of important mineral de-
posits in the Sanjiang region, SW Chinal[J]. Gondwana Re-
search, 2014, 26(2): 419-437.

Ding Lin, Paul K, Wan Xiaoqiao. Paleocene—Eocene record of ophi-
olite obduction and initial India-Asia collision, south central
Tibet[J]. Tectonics, 2005, 24(3): 1-18.

Dipietro Ja, Pullen A, Krol Ma. Geologic history and thermal evolu-
tion in the hinterland region, western Himalaya, Pakistan[J].
Earth-Science Reviews, 2021, 223: 103817.

Gaina C, Miiller D. Cenozoic tectonic and depth/age evolution of the
Indonesian gateway and associated back-arc basins[J]. Earth-
Science Reviews, 2007, 83: 177-203.

Garzanti E, Gaetani M. Unroofing history of Late Paleozoic magmat-
ic arc within the “Turan Plate” (Tuarkyr, Turkmenistan)[J].

Sedimentary Geology, 2002, 151: 67-87.

Gong Xiaohan, Zhou Hailong, Xu Jifeng, et al. Development of a
complex arc—back-arc basin system within the South Tianshan
Ocean: Insights from the Wuwamen ophiolitic peridotites[J].
Lithos, 2021, 404-405: 106487.

Han Yigui, Zhao Guochun. Final amalgamation of the Tianshan and
Junggar orogenic collage in the southwestern Central Asian
Orogenic Belt: Constraints on the closure of the Paleo-Asian
Ocean[J]. Earth-Sciences Reviews, 2018, 186: 129-152.

He John, Kapp P, Chapman J B, et al. Structural setting and detrital
zircon U-Pb geochronology of Triassic—Cenozoic strata in the
eastern Central Pamir, Tajikistan[J]. Geological Society, 2018,
483.

Hegner E, Klemd R, Kroner A, et al. Mineral agesand P-T condition-
sof Late Paleozoic high-pressure eclogite and provenance of
melange sediments from Atbashi in the south Tianshan orogen
of Kyrgyzstan[J]. American Journal of Science, 2010, 310:
916-950.

Herrington Rj, Zaykov Vv, Maslennikov Vv, et al. Mineral deposits
of the urals andlinks to geodynamic evolution[J]. Economic
Geology 100th Anniversary Volume, 2005: 1069-1095.

Hou Zengqian, Zheng Yuanchuan, Yang Zhiming, et al. Contribution
of mantle components within juvenile lower-crust to collisional
zone porphyry Cu systems in Tibet[J]. Mineralium Deposita,
2013, 48(2): 173-192.

Hou Zenggian, Yang Zhiming, Lu Yongjun, et al. A genetic linkage
between subduction- and collision-related porphyry Cu deposits
in continental collision zones[J]. Geology, 2015, 43: 247-250.

Hsii K J, Pan G T, Sengér AMC. Tectonic evolution of the Tibetan
Plateau, a working hypothesis based on the archipelago model
of orogenesis[J]. International Geology Review, 1995, 37:
473-508.

Hu Xiumian, An Wei, Wang Jiangang, et al. Himalayan detrital chro-
mian spinels and timing of Indus-Yarlung ophiolite erosion[J].
Tectonophysics, 2014, 621: 60—68.

Imrecke D B, Robinson A C, Owen L A, et al. Mesozoic evolution of
the eastern Pamir[J]. Lithos, 2019, 11: 560-580.

Ivanov K S, Puchkov V N, Fyodorov Y N, et al. Tectonics of the Ur-
als and adjacent part of the West-Siberian platform basement:
Main features of geology and development[J]. Journal of Asi-
an Earth Sciences, 2013, 31: 12-24.

Jagoutz O, Royden L, Holt A F, et al. Anomalously fast convergence
of India and Eurasia caused by double subduction[J]. Nature
Geoscience, 2015, 8: 475.

Jlan Ping, Liu Dunyi, Kroner A, et al. Time scale of an early to mid-
Paleozoic orogenic cycle of the long-lived Central Asian Oro-
genic Belt, Inner Mongolia of China: Implications for continent-
al growth [J]. Lithos, 2008, 101(3-4); 233-259.

Khan Z A, Tewari R C. Indus-Yarlung-Tsangpo Suture Zone Concept-


https://doi.org/10.1002/2015TC003933
https://doi.org/10.1002/2015TC003933
https://doi.org/10.1016/S0040-1951(00)00175-X
https://doi.org/10.1016/j.earscirev.2006.08.003
https://doi.org/10.1016/j.epsl.2017.10.041
https://doi.org/10.1016/j.gr.2020.11.006
https://doi.org/10.1016/j.tecto.2011.12.014
https://doi.org/10.1016/j.gr.2013.08.002
https://doi.org/10.1016/j.gr.2013.08.002
https://doi.org/10.1016/j.gr.2013.08.002
https://doi.org/10.1016/j.earscirev.2021.103817
https://doi.org/10.1016/j.earscirev.2007.04.004
https://doi.org/10.1016/j.earscirev.2007.04.004
https://doi.org/10.1016/S0037-0738(01)00231-7
https://doi.org/10.1016/j.lithos.2021.106487
https://doi.org/10.1016/j.earscirev.2017.09.012
https://doi.org/10.2475/09.2010.07
https://doi.org/10.1007/s00126-012-0415-6
https://doi.org/10.1080/00206819509465414
https://doi.org/10.1016/j.tecto.2014.02.003
https://doi.org/10.1130/L1017.1
https://doi.org/10.1038/ngeo2418
https://doi.org/10.1038/ngeo2418
https://doi.org/10.1016/j.lithos.2007.07.005

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 37

A Second Opinion [J]. Journal of Tethys, 2017, 5(3): 218-239.

Klemd R, Brocker M, Hacker B R, et al. New age constrains on the
metamorphic evolution of the high-pressure/low-temperature
belt in the western Tianshan Mountains, NW China[J]. The
Journal of Geology, 2005, 113: 157-168.

Klemd R, Gao Jun, Li Jilei, et al. Metamorphic evolution of (ultra)-
highpressure subduction-related transient crust in the South
Tianshan Orogen (Central Asian Orogenic Belt): geodynamic
implications [J]. Gondwana Research, 2015, 28; 1-25.

Li Hao, Xu Xingwang, Borg G, et al. Geology and geochemistry of
the giant Huoshaoyun zinc-lead deposit, Karakorum Range, NW
Tibet[J]. Ore Geology Reviews, 2019, 106: 251-272.

Li Jinyi. Permian geodynamic setting of Northeast China and adja-
cent regions: Closure of the Paleo-Asian Ocean and subduction
of the Paleo-Pacific Plate[J]. Journal of Asian Earth Sciences,
2006, 26(3-4): 207-224.

Li Jinyi, Chen Xuanhua, Wang Zhihong, et al. Late Palacozoic min-
eralization and tectonic evolution of the West Junggar metallo-
genic belt, Central Asia: constraints from Re—Os and “Ar/”Ar
geochronology [J]. International Geology Review, 2016, doi.
org/10. 1080/00206814. 2016. 1205525.

Li Wenchang, Pan Guitang, Zhang Xiangfei, et al. Tectonic evolu-
tion and multi—episodic metallogenesis of the Sanjiang Paleo-
Tethys multi-arc-basin-terrane system, SW Tibetan Plateau[J].
Journal of Asian Earth Sciences, 2021, 221: 104932.

Li Wangchao, Yin Changqing, Zhang Zeming, et al. Low temperat-
ure eclogite facies rocks discovered in the Eastern Himalayan
Syntaxis: Poly-cyclic =~ metamorphic  evolution  and
implications[J]. Journal of Metamorphic Geology, 2022, doi:
10.1111/jmg.12689.

Liu Wenliang, Xia Bin, Zhong Yun, et al. Age and composition of
the Rebang Co and Julu ophiolites, central Tibet: implications
for the evolution of the Bangong Meso-Tethys[J]. International
Geology Review, 2014, 56: 430-47.

Long Xiaoping, Yuan Chao, Sun Min, et al. Reworking of the Tarim
Craton by underplating of mantle plume-derived magmas: Evid-
ence from Neoproterozoic granitoids in the Kuluketage area,
NW ChinalJ]. Precambrian Research, 2011, 187(1-2): 1-14.

Matsuaru K, Ehiro M, Kojima S. On Orbitolina (Foraminiferida)
from the Shyok suture zone, Ladakh, NW India[J]. Journal of
the Palaeontological Society of India, 2006, 51: 43—49.

Maslennikov V V, Ayupova N R, Herrington R J, et al. Ferruginous
and manganiferous haloes around massive sulphide deposits of
the Urals[J]. Ore Geology Reviews, 2012, 47; 5-41.

Metcalfe I. Gondwana dispersion and Asian accretion: Tectonic and
palacogeographic evolution of eastern Tethys[J]. Journal of
Asian Earth Sciences, 2013, 66: 1-33.

Meyer M, Klemd R, Konopelko D. High-pressure mafic oceanic

rocks from the Makbal Complex, Tianshan Mountains (Kazakh-
stan & Kyrgyzstan): implications for the metamorphic evolu-
tion of a fossil subduction zone [J]. Lithos, 2013, 177: 207-225.

Meyer M, Klemd R, Hegner E, et al. Subduction and exhumation
mechanisms of ultra-high and high-P oceanic and continental
crust at Makbal (Tianshan, Kazakhstan and Kyrgyzstan)[J].
Journal of Metamorphic Geology, 2014, 32: 861-884.

Mints M V. Tectonics and Geodynamics of Granulite-Gneiss Com-
plexes in the East European Craton[J]. Geotectonics, 2014,
48(6): 498-524.

Montero P, Bea F, Gerdes A, et al. Single-zircon evaporation ages
and Rb-Sr dating of four major variscan batholiths of the Urals:
A perspective on the timing of deformation and granite genera-
tion[J]. Tectonophysics, 2000, 317: 93-108.

PAN Guitang, WANG Liquan, LI Rongshe, et al. Tectonic evolution
of the Qinghai-Tibet Plateau[J]. Journal of Asian Earth Sci-
ences, 2012, 53: 3—14.

Pirajno F, Uysal I, Naumov E A. Oceanic lithosphere and ophiolites:
Birth, life and final resting place of related ore deposits[J].
Gondwana Research, 2020, 88: 333-352.

Robinson A C, Yin Aa, Manning C E, et al. Tectonic evolution of the
northeastern Pamir: constraints from the northern portion of the
Cenozoic Kongur Shan extensional system, western China[J].
Geology Society of American Bulletin, 2004, 116: 953-973.

Robinson A C, Ducea M, Lapen T J. Detrital zircon and isotopic con-
straints on the crustal architecture and tectonic evolution of the
northeastern Pamir[J]. Tectonics, 2012, 31.

Robinson A C. 2015. Mesozoic tectonics of the Gondwanan terranes
of the Pamir plateau[J]. Journal of Asian Earth Sciences, 102:
170-179.

Rojas Agramonte, Herwartz D, Garcia Casco. Early Palacozoic deep
subduction of continental crust in the Kyrgyz North Tianshan:
evidence from Lu-Hf garnet geochronology and petrology of
mafic dikes[J]. Contributions to Mineralogy and Petrology,
2013, 166: 525-543.

Rolland Y, Pécher A, Picard C. Middle Cretaceous back-arc forma-
tionand arcevolutionalong theAsian margin: theShyok Su-
tureZone in northern Ladakh (NW Himalaya)[J]. Tectonophys-
ics, 2000, 325: 145-173.

Rutte D, Ratschbacher L, Schneider S, et al. Building the Pamir-
Tibetan Plateau-crustal stacking, extensional collapse, and later-
al extrusion in the Central Pamir: 1.

kinematics[J]. Tectonics, 2017, 36: 342-384.

Geometry and

Saibi H, Aboud E, Gottsmann J. Curie point depth from spectral ana-
lysis of aeromagnetic data for geothermal reconnaissance in
Afghanistan[J]. Journal of African Earth Sciences, 2015, 111:
92-99.

Saktura W M, Buckman S, Nutman A P, et al. Late Jurassic Chang-


https://doi.org/10.1086/427666
https://doi.org/10.1086/427666
https://doi.org/10.1016/j.gr.2014.11.008
https://doi.org/10.1016/j.oregeorev.2019.02.002
https://doi.org/10.1016/j.jseaes.2005.09.001
https://doi.org/10.1016/j.jseaes.2021.104932
https://doi.org/10.1080/00206814.2013.873356
https://doi.org/10.1080/00206814.2013.873356
https://doi.org/10.1016/j.precamres.2011.02.001
https://doi.org/10.1016/j.oregeorev.2012.03.008
https://doi.org/10.1016/j.jseaes.2012.12.020
https://doi.org/10.1016/j.jseaes.2012.12.020
https://doi.org/10.1016/j.lithos.2013.06.015
https://doi.org/10.1111/jmg.12097
https://doi.org/10.1016/S0040-1951(99)00270-X
https://doi.org/10.1016/j.jseaes.2011.12.018
https://doi.org/10.1016/j.jseaes.2011.12.018
https://doi.org/10.1016/j.jseaes.2011.12.018
https://doi.org/10.1016/j.gr.2020.08.004
https://doi.org/10.1130/B25375.1
https://doi.org/10.1007/s00410-013-0889-y
https://doi.org/10.1016/S0040-1951(00)00135-9
https://doi.org/10.1016/S0040-1951(00)00135-9
https://doi.org/10.1002/2016TC004293
https://doi.org/10.1016/j.jafrearsci.2015.07.019

38 o4t o# R

NORTHWESTERN GEOLOGY

2023 4E

mar Complex from the Shyok ophiolite, NW Himalaya: a pre-
lude to the Ladakh Arc[J]. Geological Magazine, 2020, 158:
239-260.

Saktura W M, Buckman S, Nutman A P, et al. Jurassic-Cretaceous
arc magmatism along the Shyok-Bangong Suture of NW Him-
alaya: formation of the peri-Gondwana basement to the Ladakh
Arc[J]. Journal of the Geological Society, 2021, doi.
org/10.1144/jgs2021-035.

Savelieva G N, Nesbitt R W. A synthesis of the stratigraphic and tec-
tonic setting of the Uralian ophiolites[J]. Journal of the Geolo-
gical Society, 1996, 153: 525-537.

Schmidt J, Hacker B R, Ratschbacher L, et al. Cenozoic deep crust in
the Pamir[J]. Earth and Planetary Science Letters, 2011, 312:
411-421.

Schwab M, Ratschbacher L, Siebel W, et al. Assembly of the Pamirs:
Age and origin of magmatic belts from the southern Tien Shan
to the southern Pamirs and their relation to Tibet[J]. Tectonics,
2004, 23: TC4002.

Scotese C R. Plate Tectonic Maps and Continental Drift
Animations [M]. Arlington, Texas: Paleomap Project, 2006.
Searle M P, Noble S R, Hurford A J, et al. Age of crustal melting,
emplacement and exhumation history of the Shivling leucogran-
ite, Garhwal Himalaya[J]. Geological Magazine, 1999, 136:

513-525.

Seltmann R, Porter T M, Pirajno F. Geodynamics and metallogeny of
the central Eurasian porphyry and related epithermal mineral
systems: A review[J]. Journal of Asian Earth Sciences, 2013,
79: 810-841.

Sengdr Amc, Natalin B A. Phanerozoic Analogues of Archaean

Fragments: Altaid Ophiolites and

Ophirags[J]. Precambrian Geology, 2004, 13: 657-726.

Oceanic  Basement

Sengér Amec, Sunal G, Natalin B A, et al. Altaids: A review of twenty-
five years of knowledge accumulation[J]. Earth Science Re-
views, 2022, 228: 104013.

Sheng Shanbo, Wang Zhen, Liang Shuang, et al. Sedimentary charac-
teristics and exploration direction in the south of the central
block in Pre-Caspian Basin[J]. Earth and Environmental Sci-
ence, 2020, 467: 012020.

Shroder J F, Eqrar N, Waizy H, et al. Review of the Geology of
Afghanistan and its Water Resources[J]. International Geology
Review, 2021.

Simonov V A, Sakiev K S, Volkova N 1, et al. Conditions of forma-
tion of the Atbashi Ridge eclogites (South Tien Shan)[J]. Rus-
sian Geology and Geophysics, 2008, 49: 803-815.

Stonge M R, Rayner N, Palin R M, et al. Integrated pressure-temper-
ature-time constraints for the Tso Morari dome (Northwest In-
dia): Implications for the burial and exhumation path of UHP

units in the western Himalaya [J]. Journal of Metamorphic Geo-

logy, 2013, 31: 469-504.

Stiibner K, Ratschbacher L, Weise C, et al. The giant Shakhdara mig-
matitic gneiss dome, Pamir, India-Asia collision zone: 2. Tim-
ing of dome formation[J]. Tectonics, 2013, 32: 1404-1431.

Tagiri M, Yano T, Bakirov A, et al. Mineral parageneses and meta-
morphic P-T paths of ultrahigh-pressure eclogites from
Kyrghyzstan Tien-Shan[J]. Island Arc, 1995, 4: 280-292.

Tapponnier M, Mattauer M, Proust F, et al. Mesozoic ophiolites, su-
tures, and large-scale tectonic movements in Afghanistan[J].
Earth Planet Science Letter, 1981, 52: 355-371.

Thanh N X, Rajesh V J, Itaya T, et al. A Cretaceous forearc ophiolite
in the Shyok suture zone, Ladakh, NW India: implications for
the tectonic evolution of the Northwest Himalaya[J]. Lithos,
2012, 155: 81-93.

Tong Yabo, Yang Zhenyu, Zheng Liandi, et al. Internal crustal de-
formation in the northern part of Shan-Thai Block: New evid-
ence from paleomagnetic results of Cretaceous and Paleogene
red-beds [J]. Tectonophysics, 2013, 608: 1138-1158.

Villarreal D P, Robinson A C, Carrapa B, et al. Evidence for Late
Triassic crustal suturing of the Central and Southern Pamir[J].
Journal of Asian Earth Sciences, 2020, X3.

Wan Bo, Wu Fuyuan, Chen Ling, et al. Cyclical one-way continental
rupture-drift in the Tethyan evolution: Subduction-driven plate
tectonics[J]. Scence China (Earth Sciences), 2019, 62(12):
2005-2016.

Wang Rui, Zhu Dicheng, Wang Qing, et al. Porphyry mineralization
in the Tethyan orogen [J]. Science China-Earth Sciences, 2020a,
63:2029-2041.

Wang Shifeng, Tang Wenkun, Liu Yiduo, et al. Rushan-Pshart Paleo-
Tethyan suture deduced from geochronological, geochemical,
and Sr-Nd-Hf isotopic characteristics of granitoids in Pamir[J].
Lithos, 2020b: 364-365.

Wang Shifeng, Fu Xiugen, Liu Yiduo, et al. Bitu ophiolite in eastern
Tibet: The last piece of the jigsaw puzzle in the Paleotethyan re-
gime along the eastern Cimmerian continental margin[J].
Lithos, 2021a, 406-407,106520.

Wang Tao, Hong Dawei, Jahn B M, et al. Timing, petrogenesis, and
setting of Paleozoic synorogenic intrusions from the Altai
mountains, Northwest China: Implications for the tectonic evol-
ution of an accretionary orogeny[J]. The Journal of Geology,
2006: 735-751.

Wang Xiaojun, Song Yong, Bian Baoli, et al. Basement structure of
the Junggar Basin[J]. Earth Science Frontiers, 2021b, 28(6):
235-255.

Wilke F D, O’brien P J, Schmidt A, et al. Subduction, peak and multi-
stage exhumation metamorphism: Traces from one coesite-bear-
ing eclogite, Tso Morari, western Himalaya[J]. Lithos, 2015,
231:77-91.


https://doi.org/10.1144/gsjgs.153.4.0525
https://doi.org/10.1144/gsjgs.153.4.0525
https://doi.org/10.1144/gsjgs.153.4.0525
https://doi.org/10.1016/j.epsl.2011.10.034
https://doi.org/10.1017/S0016756899002885
https://doi.org/10.1016/j.earscirev.2022.104013
https://doi.org/10.1016/j.earscirev.2022.104013
https://doi.org/10.1016/j.earscirev.2022.104013
https://doi.org/10.1016/j.rgg.2008.04.001
https://doi.org/10.1016/j.rgg.2008.04.001
https://doi.org/10.1111/jmg.12030
https://doi.org/10.1111/jmg.12030
https://doi.org/10.1111/jmg.12030
https://doi.org/10.1002/tect.20059
https://doi.org/10.1111/j.1440-1738.1995.tb00150.x
https://doi.org/10.1016/0012-821X(81)90189-8
https://doi.org/10.1016/j.lithos.2012.08.016
https://doi.org/10.1016/j.tecto.2013.06.031
https://doi.org/10.1007/s11430-019-9393-4
https://doi.org/10.1016/j.lithos.2015.06.007

55 44

K ) A e FEL R S e I K b 3 BT ) 43 B A TR A 39

Windley B F, Kroner A, Guo Jinghui, et al. Neoproterzoic to Paleo-
zoic geology of the Altai Orogen, NW China: new zircon age
data and tectonic evolution[J]. Journal of Geology, 2002, 110:
719-737.

Xiao Wenjiao, Windley B F, Liu Deyou, et al. Accretionary tectonics
of the Western Kunlun Orogen, China: a Paleozoic-early Meso-
zoic, long-lived active continental margin with implications for
the growth of southern Eurasia[J]. Journal of Geology, 2005,
113: 687-705.

Xiao Wenjiao, Han Chunming, Yuan Chao, et al. Middle Cambrian
to Permian subduction-related accretionary orogenesis of North-
ern Xinjiang, NW China: Implications for the tectonic evolu-
tion of central AsialJ]. Journal of Asian Earth Sciences, 2008,
32:102-117.

Xiao Wenjiao, Windley B F, Huang Baochun, et al. End-Permian to
mid-Triassic termination of the accretionary processes of the
southern Altaids: Implications for the geodynamic evolution,
Phanerozoic continental growth, and metallogeny of Central
Asia[J]. International Journal of Earth Sciences, 2009, 98(6):
1189-1217.

Xiao Wenjiao, Windley B F, Allen M B, et al. Paleozoic multiple ac-
cretionary and collisional tectonics of the Chinese Tianshan oro-
genic collage[J]. Gondwana Research, 2013, 23: 1316-1341.

Xiao Wenjiao, Santosh M. The western Central Asian Orogenic Belt:
A window to accretionary orogenesis and continental
growth[J]. Gondwana Research, 2014, 25: 1429-1444.

Xiao Wenjiao, Windley B F, Sun Shu, et al. A Tale of Amalgama-
tion of Three Permo-Triassic Collage Systems in Central Asia:
Oroclines, Sutures, and Terminal Accretion[J]. Annual Review
of Earth and Planetary Sciences, 2015, 43: 477-507.

Xu Xin, Song Shuguang, Allen M B, et al. An 850-820Ma LIP dis-
membered during breakup of the Rodinia supercontinent and
destroyed by Early Paleozoic continental subduction in the
northern Tibetan Plateau, NW China[J]. Precambrian Research,
2016, 282: 52-73.

Yang Gaoxue, Li Yongjun, Santosh M, et al. Geochronology and
geochemistry of basalts from the Karamay ophiolitic mélange in
West Junggar (NW China): Implications for Devonian-Carbon-
iferous intra-oceanic accretionary tectonics of the southern Al-
taids [J]. GSA Bulletin, 2013, 125(4): 401-419.

Yang Jingsui, Dobrzhinetskaya L F, Bai Wenji, et al. Diamond- and

coesite-bearing chromitites from the Luobusa ophiolite,
Tibet[J]. Geology, 2007, 35: 875-878.

Yang Ligiang, Deng Jun, Gao Xue, et al. Timing of formation and
origin of the Tongchanggou porphyry —skarn deposit: Implica-
tions for Late Cretaceous Mo—Cu metallogenesis in the south-
ern Yidun Terrane, SE Tibetan Plateaul[J]. Ore Geology Re-
views, 2017, 81: 1015-1032.

Zeng Yunchuan, Xu Jifeng, Chen Jianlin, et al. Geochronological and
geochemical constraints on the origin of the Yunzhug ophiolite
in the Shiquanhe-Yunzhug-Namu Tso ophiolite belt, Lhasa Ter-
rane, Tibetan Plateau[J]. Lithos, 2018, 300-301: 250-260.

Zhang Lifei, Ellis D, Jiang Wenbo. Ultrahigh-pressure metamorph-
ism in western Tianshan, China: part I. Evidence from inclu-
sions of coesite pseudomorphs in garnet and from quartz exsolu-
tion lamellae in omphacite in eclogites[J]. American Minerals,
2002, 87: 853-860.

Zhang Qichao, Liu Yan, Wu Zhenzhen, et al. Late Triassic granites
from the northwestern margin of the Tibetan Plateau, the
Dahongliutan example: Petrogenesis and tectonic implications
for the evolution of the Kangxiwa paleo-Tethys[J]. Internation-
al Geology Review, 2019, 61(2): 175-194.

Zhang Xiangfei, Li Wenchang, Yang Zhen, et al. Stable isotopes and
Fluid Inclusions constraints on the Source and Evolution of Ore
Fluids in the Xiuwacu W-Mo Granite-related Quartz-vein de-
posit, Yunnan Province, China[J]. Ore Geology Reviews, 2021,
136: 104245.

Zhang Xiangfei, Li Wenchang, Yang Zhen, et al. Implications of ap-
lite dykes for mineralization in the Late Cretaceous vein-type
Xiuwacu W-Mo deposit in the southern Yidun Terrane, SE
Tibetan Plateau[J]. Journal of Asian Earth Sciences, 2020, 204:
104555.

Zheng Yongfei, Mao Jinwen, Chen Yanjing, et al. Hydrothermal ore
deposits in collisional orogens[J]. Science Bulletin, 2019, 64:
205-212.

Zhu Dicheng, Zhao Zhidan, Niu Yaoling, et al. Theorigin and pre-
Cenozoic evolution of the Tibetan Plateau[J]. Gondwana Re-
search, 2013, 23: 1429-1454.

Zhu Dicheng, Zhao Zhidan, Niu Yaoling, et al. The Lhasa Terrane:
record of a microcontinent and its histories of drift and
growth[J]. Earth and Planetary Science Letters, 2011, 301:
241-255.


https://doi.org/10.1086/342866
https://doi.org/10.1086/449326
https://doi.org/10.1016/j.jseaes.2007.10.008
https://doi.org/10.1007/s00531-008-0407-z
https://doi.org/10.1016/j.gr.2012.01.012
https://doi.org/10.1016/j.gr.2014.01.008
https://doi.org/10.1146/annurev-earth-060614-105254
https://doi.org/10.1146/annurev-earth-060614-105254
https://doi.org/10.1016/j.precamres.2016.07.007
https://doi.org/10.1016/j.oregeorev.2016.03.015
https://doi.org/10.1016/j.oregeorev.2016.03.015
https://doi.org/10.1016/j.oregeorev.2016.03.015
https://doi.org/10.1016/j.lithos.2017.11.025
https://doi.org/10.2138/am-2002-0707
https://doi.org/10.1080/00206814.2017.1419444
https://doi.org/10.1080/00206814.2017.1419444
https://doi.org/10.1016/j.oregeorev.2021.104245
https://doi.org/10.1016/j.jseaes.2020.104555
https://doi.org/10.1016/j.scib.2019.01.007
https://doi.org/10.1016/j.gr.2012.02.002
https://doi.org/10.1016/j.gr.2012.02.002
https://doi.org/10.1016/j.gr.2012.02.002
https://doi.org/10.1016/j.epsl.2010.11.005

	1 构造单元划分
	1.1 划分思路
	1.2 划分方案

	2 构造单元基本特征
	2.1 阿尔泰（–兴蒙）造山系（Ⅰ）
	2.2 斋桑–额尔齐斯对接带（Ⅱ）
	2.3 乌拉尔–哈萨克斯坦–天山造山系（Ⅲ）
	2.4 东欧陆块区（Ⅳ）
	2.5 突厥斯坦–阿特巴什–南天山对接带（Ⅴ）
	2.6 卡拉库姆–塔里木陆块区（Ⅵ）
	2.7 北帕米尔–阿尔金–昆仑造山系（Ⅶ）
	2.8 塔尼马斯–康西瓦–南昆仑对接带（Ⅷ）
	2.9 中帕米尔（–羌塘–三江）造山系（Ⅸ）
	2.10 巴扎拉克–鲁山普哈特（–班公湖–双湖–怒江）对接带（Ⅹ）
	2.11 南帕米尔–拉达克（–冈底斯–喜马拉雅）造山系（Ⅺ）
	2.12 印度陆块区（Ⅻ）

	3 区域构造演化
	3.1 古亚洲洋构造演化
	3.2 特提斯构造演化

	4 结论
	参考文献

