55 47 % 55 340 HEkFH# Earth Science Vol. 47 No. 3
2022 43 A http://www .earth-science.net Mar. 20 2 2

https://doi.org/10.3799/dqkx.2021.187

AXLECEMHXEARIE SRS
WEaAREXEMES =

kK ELEEARY,T #L.E R®
1. 25 BHEFEARNSE, T 100010
2. P AT R FRFHFFER, ALK 430074
S.PERRAAST AR RAE P CRAEERFALZHL T, XL 430205
4. PEAHFRERS KM BEFRTT Z R ELEELEE , T 100029

i< VA al A B AN FE S B s 1 N iV el IR N T B A (O R R W (9 v R A M = LI o £ N = B a2 =
T AR A S D) R A A I e e A e R R R s A ) A R 1) TR A A AT AR SO IR T R L B B X 7 A A AR S
17 7RG EAE R KA = BE5E LA-ICP-MS £ 41 U-Pb 5& 4 FR & B AT 45 b 4F 0 1E 319~307 Ma =z 8], BB 1T e A7 ¢
. R fb 2 FRAE 5033 B A e T A4 8 Ak T 0 2 o R VR AU Pt 2 A o s AR R A B i [ DDA B T A
A A 4 JE T T 55 Ao AR B I e B A A R g S B LB AR B e, R R R TR M S e i A s kAR 5 S R L
by DX A AR A I B A R A T e S TR 0 I S AR L AR SR 320~310 Ma 35 55 T8 BT AR s
4 ) 5 T S, b A 3 PR K i G R ) S A ARE %) R i AR TR 4 T 310~307 Ma 955 3 5 T8 BT i il 55 4 I B9 4 1 7 55t

SRR PO L s R UL A AR T s R 2

FESZES: P588.12 XEHE: 1000—2383(2022)03—1038—21 s EHEA:2021—09—22

Petrogenesis and Tectonic Setting of the Late Carboniferous Igneous
Rocks in the Baluntai Region of the Chinese Western Tianshan

Zhang Xi', Wang Xinshui*’, Jiang Tuo®, Gao Jun*

1. Minmetals Exploration and Development Co. Ltd., Beijing 100010, China

2. School of Earth Sciences, China University of Geosciences, Wuhan 430074, China

3. Laboratory of Isotope Geochemistry, Wuhan Center of China Geological Survey, Wuhan 430205, China

4. Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences ,
Beijing 100029, China

Abstract: The Paleozoic tectonic evolution of the Tianshan orogenic belt, which is situated between the western Central
Asian Orogenic Belt and the Tarim Craton, is still in heated debate. The widespread Paleozoic igneous rocks in the Tianshan
orogen are a powerful tool to reveal the subduction and accretion processes as well as the tectonic switching. In this paper,

detailed geochronological and geochemical studies were presented for seven suites of Paleozoic igneous rocks in the Baluntai
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domain of the Chinese western Tianshan. Zircon LA-ICP-MS U-Pb dating reveals that their crystallization ages are in the
range of ca. 319—307 Ma, i.e., Late Carboniferous. Geochemical characteristics indicate that the Late Carboniferous mafic
igneous rocks were mainly derived from asthenosphere mantle or subduction-modified lithospheric mantle; while the coeval
granitoid rocks are generally metaluminous to weak peraluminous medium- and high-K calc-alkaline I-type granites that were
mainly originated from partial melting of the lower crustal meta-basic rocks. In combination with the tempo-spatial distribution
of the Paleozoic igneous rocks and published results of the metamorphic, ophiolitic and sedimentary rocks in the western
Tianshan, we propose that the ca. 320—310 Ma igneous rocks were generated during slab breakoff, marking the tectonic
transition from continental collision to post-collision settings. By inference, the subsequent 310—307 Ma magmatism was
formed in a post-collisional extensional setting caused by lithospheric delamination.

Key words: Central Asian Orogenic Belt; Tianshan; magmatism; slab breakoff; geochemistry.
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Fig.3 Field photos of the selected Late Carboniferous igneous rocks in the Baluntai domain of the Chinese western Tianshan
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B Be i A R N K By 5 (JT55) iy &5 A & A B
KR B A IR, K 24 40~100 pm. 22X A R E
R 55 7, R OB R A e A BB
Bl 250 B R B A KRG PR N B A R
Bl R AT, e B AR T RE 2 A K b T R b e AR
A B A (B 5) 15 S A 43 B 50 A9 Th/U e fl
5 0.47~1.62. Hrh 7485 A % A °Pb/*"U K 1H
AR AE 423~450 Ma Z 8] (B2 1). 55 4b 8 i 5 ¢
B A1 7°Pb/*PU 2 AR % 7E 313~324 Ma Z [A],
JnALSE B4R 0%k 317.244.0 Ma(MSWD=1.4; A
5¢), 5 i AR5 i 4 %5 Rb-Sr %5 i} 28 4F % 321+
10 Ma ( 7k 1§55, 2006) Fil @K A Ar-Ar B 4F %
31241 Ma (Tang et al., 2012) 7 1% 2% 35 Bl N —
. B, B B8 VA A AR R gl 47 B AR ~317 Ma.

12 AR AL AL I KA 2B = BT
JT14-1) M8 A 8 A &k EIR, K2 50~
100 pm, H %75 & W /9 18] O g 9 B4, 02 Ay
M)A K B A (B 5) .23 B s A 4 B 29 Th/U [k
£ N 0.54~1.51, **Pb/**U % W 4F ¥ £ 297~
318 Ma 2 [i] (B 3% 1) . BF 47 43 M 45 29 ¥ 76 1 Al
2% b, IF 3K 45 3 F4E IR 307.34+0.9 Ma(MSWD=
0.63) 1 i AL ¥ 4E 1% 307.4+2.0 Ma( MSWD=
1.3 B 5d) , AT LAY 1% 2 4R 19 42 4 B AR

2 AL A QAR 5 M JE A D I K S (084)
kAR A KR, K2 80~200 pm. # f1 CL
Pl b 7R T MR IR G A W A W oR e B g Al
(& 5), Ay M7 i) 3 30 LR B .30 08 J B A oy
Mr a5 i Th/U H B R 0.43~0.98, *“Pb/**U & Hfi 4F
%k 313~324 Ma (k35 1) . Br A 40 #r 25 249 7% 16 3
A2k b, HOE A % 319.34£0.8 Ma (MSWD=
0.48) H1 fin AL S 1 4E #% 319.3+1.4 Ma(MSWD=
0.48; ¥ 5e) , AR FIZ A K 19 25 AR 0%

12 NS J5T 1 )2 04 £ A A 8 3 (085-1) 1 B A &2

BB K AR, K 25 80~200 pm , B AT BB i) 4 0 4%
A, e A A (E5) .30 s 3K B A /9 Th/
U {8 K 0.18~1.38, “Pb/**U % Ifi 4E # N 316~
324 Ma (B3R 1) . e 47 43 B sl I8 7RI AL I, JF 3K
3 — A I R 4E 1 319.540.73 Ma (MSWD=
0.37) 10 A ¥ 4 % 319.4+1.5 Ma (MSWD=
0.36 5 I8 5f) , 7T Bl fifk B hy 12 ik 1) A2 57 ISP AR

B AE B A (0819) Ay 4% A 5 A T K Ak,
£ 25 100~250 pm.CL Wl BoR A K F K
YA AR, H ARG A E W W, B S
Kou A (B 5).27 A 4 S8 Th/U e fE R
0.43~1.17, *Pb/**U £ T 4 #& & 296~321 Ma
CBE 1) . A 43 B A V& 76 38 F 2k BT, A
4R % N 309.842.2 Ma (MSWD=2.0; & 5g) ,
AL DLAR SR B K A A R 4= A AR
3.2 EEHERUFEHFE

TE 55 A U-Pb AE A2 0 98 Bl L, A SC sk B ft
FMERE S UEAT T A A bR Ak 2 o0, 3 i R T
RO P g R WM 2.8 T 4l Rl B 1
Al X A AUE S B A A SRR R AL AR
SO & 2 A A b R A 2 B AR SO O R
ZEA XAy BT AR A VE Rl v LAl & R R
A I A B A U-Pb 4 AR 2 B8 (Wang et al.,
2018a; Wan et al., 2021) Fpi 5 & fo i & -8 & &
AR I I U U AR AR S (2R 4K 4 45, 2017 Tan et
al., 2019) , 7 3C L)k 320 Ma i FU6 14 & M X (0
A ARCE K A o A BTk, B 475~321 Ma il
320~300 Ma. A SCWF 58 19 7 > 55 3K 5 FE i B R AL
B 319~307 Ma, ¥ J8 T4 B Be A R AE R

55— B B (475~321 Ma) (5 3 4 BoA B # 58
a1 S0, & &, A A B 2 A6 S10, % it
MR S KA B A DRSS K A
A48 S10, 7 & = AL B N A B B VB e
B AR B S KRR A AE TAS i R IR
B R AE (B 6a). 46 B T A AR b 10 45 10 A48 5
(A/CNEK)ME AL T 0.6~1.2 2 8], 5 7 v 58 5 5] 55
1k 48 B FRAE (8] 6b). 1E Fe 8 50(FeO"/(FeO" " 4
MgO) ) -SiO, Fl fig v, it A #F 5 % ARl ) 57 7Y 18
S T B, 3 B R X e (Frost et al., 2001).
£ MALI(Na,0+K,0—CaO) $& % -SiO, & v , 4 5
SR T A kA A S 4 (] 6c~6d) . 7E SiO,-
K,O P fife v, R 22 8046 B T2 F ol 32 B 8 v 0 45
PEFVER 208 B9 REAE , A SIRE i 3 78 o 50085 B 1 3
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Fig.6

TAS diagram (a; Cox ez al., 1979); A/CNK-A/NK plot (b; Maniar and Piccoli, 1989); SiO,-FeO""/(FeO"“+MgO) dia-

gram (c); SiO,-(Na,0+K,0-Ca0) plot (d; Frost ez al., 2001)
£ & R BRI R 18] 25 18] b~d h # i 5 1 Si0,>56 %

Bl S B B o 3 A B R TR 1 45 4R
WA E R ITER &, AR R O R R AR B R
PRI I N NI £ e ol v S W B W  NR TN =28
+ 0 & (LREE) & & .1 # £ 0 R (HREE) 75
By A AR =0, BB A LREE W& & % 7 5 .
HREE ¥ $H () #: 4F (18 7a) . A, 4 Kk £ 50 ke 5
FHA R R M 1 Eu S8, B IE X AE 7 A TR
T 0 R A HE A VR ORE 0 B T R
B FEAREFEATLR(LILE) &% &Y
3 Ot & (HFSE) =% i 9 5 &0, JF B A W B 1
Nb.Ta.Sr.P.Eu.Tifi 5% (K 7b).

5 B Bt (320~300 Ma) 1Y & 3 & R I Si0,
O B Ay O A R A R S A 0K
i Y8 S A R AR SO 5% 1 A B TN K A (084) A IR
A1 %5 5 (085-1) . 3% B 1) 4 (K B B AT A X A E 1Y
Si0,(48%~52% ) Fl MgO (6.2%~7.4% ) & &, LA
KA AR B K Ti0,(0.6%~2.2% ) & & & i1
Mg” (35~67) . Cr (3.08X10 *~578X10 °) . Ni
(12.4X10 °*~107X10 °) F W AH X LK . 2

BAE R THL X e & 9 (Tang et al., 2012).
B i 35 36 B0 SF % A AL 9 B A G o A X (IR 7e)
La/Yb W i 8 1.1~18.9, H A # 5 1 Eu 5+ %
(0Eu=0.77~1.37). H i &t o % & f## [7) £ W F
AR A RE R W R B Nb  Ta  Ti 2%, 2%
L F E-MORB (& 7d; Tang et al., 2012). 1 % [A
KA A N A 5 5% (0 SiO, & & 20 31 53.70 % ~
55.08% F 48.42%~50.50% , 7 TAS K fi# I ¥ &
78O BlCPE B AR (K 6a). f7 PN K A RE S BA
LREE & % & % HREE fI X F3H , H %A Eu st &
(9 A 4 e 43 7 5 (B 7o) 5 70 i oo 2k W R
LILE & 4 \HFSE % #i ) & & % 1 Nb, Ta, Tifit
SR RRE (B 7d) BT 5, A TN A B R 2
B A £ o0 R (MREE) & 40 1 AR + ot R Ad
S, HEA W BN Euf 5w (K 7c), X EH
T8 N 3 A0 X 5 4 MREE 9 %% # (Chambefort ez
al., 2013) . ff1 [N A7 45 55 FF b 76 it oo = B B3R
AR LILE & £ UK Tifi % (B 7d).

55 B BERYAE 4 A 25 (S10,>56 %) T B A
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Fig.7 Chondrite-normalized REE patterns and primitive mantle-normalized trace element spidergrams for the Paleozoic igneous

rocks in the Baluntai domain of the Chinese western Tianshan

FrufEALAES] 1 Sun and McDonough(1989) 5 B % & $i i ok I [] /&1 2

FAEAE R N R B AR AL K, S10, 3
EAE 6220~80% Z[H], 45K 2 B0FE i Y SIO, % i >
T2% B T R Ar AR KA I R (R R OT AR
2017). £ 5 19 ALO, ., CaO ,Na,0 . K,O & 25 1k 1R
KL AE TAS Bl i A AL B I S FIAE B 28 Y X
(& 6a). K& & 9 A/CNK B K 0.88~1.24, 4 K £ %
/AINT 1L, SIO, & i HAT WA IEAR G OC &, BR
b MEAR BT -55 2k 55 A & (181 6b). 7E Fe #8 8(-Si0,
I MALTHE S0, 81 & 5¢ F B v, BE i 43 0 3% A B
Jo 4K 1 2 RIS T — 4 e — S 2 1 9 L S (T G~
6d). T A HE i KO & s A8 AR K, R4 | T 45
el A R v B M 2R 8 (&) 8a) iz B BEAE i T A A
TR T U W K v A G B N

Te~70). H 3 H B FH ALK AR (85 A U-Pb4E
%8 320 Ma) HA B Lo K& &, HBxR
LREE #H % HREE 38 20 & & /9 T 5 AL RS 4 e 45 45
A o X F % | WoR LILE M X HFSE & % LU
KB Nb Ta, Ti % i 5% (& 7e~7f;Jin et al.,
2014). BB m B AE G A (JT14-1) 76 F LB R A
7% LREE #5185 4 . HREE #8435 M Eu %% A&~
5 00 A R AR AE 7 e o R B R LILE
AHXF HFSE 5 20 & 42 f1 B @ 1 Nb . Ta P Ti fi &
R A, 5 TN R IE Y B — 3 (Ma er al., 2015).
AIRL B AE B BE A (JT54) FAR K 46 5 4 (0819) B
A AR H AL AR - E 43 A KR o R A,
LREE 1 LILE & # HREE Ml HFSE 5 #i LA }z i 3
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P b v B3 XA R A 1 Lachlan i L B vty A= A TRLAE B4 5 B9 20 A Y L e 2Rk A 2 (2007). 8 d i FG R FE M S BUAE B 2 OGT AR R

SERY M-/1-/S BIAE B 7+

B Nb.Ta.P.Eu.Tifi 7% (& 7e~71). 1 4h AL
B AE M BE A (JT27-6) A LREE fil HREE &L &
SEIH Eu i 5 R 3 A I S AR 4 oA X 7 B
o0 Z FEff - 2o LILE M % HFSE & % 1 i % 1
Ba.Nb.Sr.P.Eu.Tift 7% B 4EE(F 7e~71).

4 g

4.1 FRAEZMEEA

55— B Be (475~321 Ma) [BE 8 00 4 38 A BE b
HA BARM Si0, F4 & 1) MgO (Mg™=42~66) .Cr
(F % H 64X10 "~250X10 %) . Co( F H H 20X
107°~38X10°) \Ni( F# K 12X 10 *~106xX10°)
SR, R E AT I T M 08 U X Bk SR N A
LREE #1 LILE . %7 #t HREE #l HFSE, L }& B4
AN, Ta, Tiff 4, 80T 5ol XA 1 il
O R FRAE 1 s H b0 U X 32 BT IR el s A oG T
I/ R B 32 AR AR T AT A B A HE B AR iR

(0.69~2.20 Ga) i K T HAZ N BPAY , 3 W H A 20
XN i 2 (1 K Bl 5 A7 B 8 (Ma ez al., 2013 Shi
et al., 2014; Zhong et al., 2015). M &k , £ Bk 5
HREE % & 8 & H A X730, A 8K 1Y La/Yb
(6.1~14.5) A1 Dy/Yb(1.59~2.51) Fb{f , 5z Mt 8 X
43 05 RO B IR, A TR A A AR L TR
B — Iy B 110 B R B IR A TR XN I o 22 AR AR
() Ty 2 A T b (R AR A A RS )
55— Wy BE(475~321 Ma) 19 46 i Jot 445 2% ik -
e 1R 5T 55 3 R T A R S e B XS R
([l 6b A& 8a). JIT A #F & (19 PO, 5 Si0, ¥ 2 52 B i
4 70 A 56 56 22, FIIROR ) Lachlan 3 1L 45 v 189 48
B 258l (Chappell, 1999) , 3¢ B &A1 4 B 25 3 A
A K AT W A Ay B 2 TR TR T 59
AR BAE B A (ZEBRAE AR, 2007) . BB Ak, 3 B
) Th Al Rb & & 2 IEAH GO R, X &K Ths &%
(A W BRI AL BN S IR e 4 R
(Chappell, 1999). [F it , 2 B Bt 1 4E b4 i 2 28 N7 3%
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J&F 1AL A A SR AR ) S RUE R 7, 5
REZEHFA AT MARTASEHTYHEY
Gl TRUE A OA D R S I L X B
T b 5E 0Y AB JBT R A, 0 YR ) BT T kA X A
(RAE TS, 2007 ; Chappell ez al., 2012) . H3 45 3 7
16 B E A B A 0 g A HE B U AR % 7E 0.75~
2.51 Ga Z [d] (Ma et al., 2014; Shi et al., 2014; #
T[4, 2015; Wang ez al., 2021a) , BR 5 H 5 IR X
FER N A A R S — B BEAE R A 2
FFOR [Tl T A 4 AR SR 0 e

55 B BE(320~300 Ma) (/956 Bk B e 285 I H g
I S10, 75 2 Fl A 5 1 MigO % it [v) B Ok U8 T 3 i
PE DX HErp 8 T 3 S AR Y R S R R AN
B 0 30 AR HAT 25 ) E-MORB 9 i 4 00 & Fi i i
JC KRR, QA XS 3H Y A 000 0 A 4 E o AR X B
55 09 Eu 5% % A1 JC B & ) Nb. Ta. Ti i 5 % (&
Te~T7d) . 9% BE I8 A PR AR S W0 4R SR 7 2 L
0.704 01~0.705 90, e (O HE T E +4.3~+7.8Z
li] , 2% BH HL 2 2005 IX v 5 450 1 08 A9 BT kK (R UK
I 25 | 20065 Tang et al., 2012) . 45 & ARG A1 59
B A3 A8 Ak S BRI B BB, Tang er al. (2012) 4
L1 0% B V) 2 AR O R b A AR B Y A A B s R |
T B BT P b A R R DX I (4 A AR R 1) A
AR FH I K A A b 0 7R AR SCRIF AT Y £ TN
A1 B TE i o R B AR b B OR 5085 19 Nb |, Ta f
SH, I8 BRI A AL, AT RE R W BT B A M
0L 11 Ml e Y DXL AHJR: | AR SO 5 Y A B8 N K R
m H. A LREE Ml LILE & % (HREE #il HFSE 77 $i
DL A G B9 Nb | Ta, Ti i 52 % 19 # £ 00 M il
JC R RRHAE 58 4 AN R T 9% BE 08 ik, R B R
U5 DX 3 2 52 A o 22 AR 4R B 25 A P b s

55 B B AE B A SRR R T R AR -5
BRI e B M R v B R A (I 6b A
8a). T A FE &l 1Y PO, FI S10, 75 1 5L B & 14 17 4 ¢
% Z , 5 Lachlan 84 4% 19 TR A6 B4 2 250, 17 B Rb
MThEEBE R RMEMEER, 5IREN S
) Y b b A — 0, B WO R T S B AE G A (1B 8b~
8c). A, B R AL BR K AE 5 BE 5 FE il TT27-6 Z 41,
HARER 10 000X Ga/AUE J 1.5~2.7, B AHTEA
A IR B A Ve LR 8d) , R, X BE FE i 2 | T 1
RUAE 32 B A5 T R0 02, R B A i 8 A
JT27-6 ) 10 000X Ga/Al{H J 3.1, 7% A A A6 54 7
) 78 Bl (Whalen ez al., 1987) , H % 78 HREE & &

e Eu B0 5 R R 0 G R A b C A AL = LA K
Ba.Sr.P.Eu  Tith H 77 #i B it oo R RAE, 5 A5
AE 0 1Y B o0 R AR AE R AL AR AR
Zr & 105X 10 °, Zr+Nb+Ce+Y & ity 224 X
10°°, 2/ T A B AE 5 A 19 H) 5l AR i#E Zr>250 X
107°, Zr+Nb-+Ce+Y>350X10"° (Whalen et al.,
1987) 5 [al I, i A0 ity 1 2400R B0 4K 4K B B2 J T T) —
AR AAM, B & A A RE K & R A
BV I €54 ), K SE IR i AR AN SCHR LR B A
BEA N ARVE R A B E TR BNZAE S Y Nb/ Ta kb
64 7.5, Zr/HI A8 Ry 19.9, 28 /N F 1E % 46 5 A 1
POlE  RBZAE & 7 T e R B AR 4 dh o S A
J& T ok S TRUAE B, ik Wt vl DA AR 4 b it B
WAt 4z s ARV R Y — S BR AL 27 R AR (R
HICAF , 2007 RAMICAF, 2017). R, 5% — B Be iy
P65 B 2 08 T TRLAE i 2 (R 93 o i 5 THU A6 B
) HA R FE N T e iy BBV S B E T
SR R B A TT14-1 th = i A 2 1 N
BT € ORE f 44, 3R B RO it 7 b A A e
P52 B A K TR, X A B T AR AR FIAR K
(4 5% A e (0) fH ( —10.4~+2.5) 1 £ #F (Ma ez
al., 2015). Jr A 46 5 50 4 B i (9 8 1 152 23 280 20
i o0 R FRAE AZ A R 5 R, T RE 5 I DX 43 44 il
R (S ER A E) Mg b s BEAL . H
I, % B B AR B R 1 TR R R A R IR R (BRIt
PO BT ) S BT Hb 5 R M A A K A O
IRE 2 1 R G R4 dh ok SR T 7 9
42 MEBERREX

PO K 1 3 s 2 b I g Ly v B S R LR e
PLIE Y e P A A0S 0 5% 1 I3 LA P B 1
A v it AR N 5 Pangea # K BB A O 25 56 &
(Wang er al., 2018a). it % 30 4F K 17 2 2% H A 3K
VEN 2 BAE ] g iR A e IS AR TR ol s mg T
FUWE TN SE A [R] 22 B B2 TF e 1 R 3 9 AF 58, X5 R
L 3 LAy i) ORF o3 AR 3 o AR AT T TR A Y
P&, 54 K Gk iR (Yang ez al., 2007;Zhu et al.,
2009; Long et al., 2011; Xiao et al., 2013; Jiang et
al., 2014;Ma et al., 2014; Zhong et al., 2015; Han
and Zhao, 2018;Wang et al., 2018a, 2018b, 2021a;
Huang et al., 2020; Abuduxun ez al., 2021). 1 A1t
KA TETE RNz A A, R W oY R B AR v, B
AEAR A A R R XM o AR AR T AR G R
{H7E S 380 H B e 0 40 36 9 S5 i B T K A Y
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Fig.9 Compilation of the crystallization ages for the Paleozoic igneous rocks, the formation ages for the ophiolites, and the meta-

morphic ages for the Akeyazi high-pressure metamorphic terrane in the Chinese southwestern Tianshan
FRUfE 5] FHEE KI5 2% Wan et al.(2021) \Wang ez al.(2018a, 2021a)

Jrp T G — A R A T Al AR AL K T A
A4 R R I TR 0 i R Ak =7 R AE R S D LT 1 A i
T S AFAE 2 ik, HL bk Ak 2 20 i 5 S LR A
I3 UL BB 43 45 Al R 25 5 4 S AL A B O 2R A A
(Frost et al., 2001; 2% @k 46 45 | 2007 ; % 4@ 7C %5 |
2007). b, TR A8 i A o] LA Js F [R)A0F e | [ il i
Ji il 4R L A AR e 1L AR VE 2 AN TR R R o (2R e
G5, 2007) s A BUAE B 7 T B e AR 09 A5 A AR AR
50k A A 6, T DU A T a0 e R R
R JE B R W Sl R A R DL R b A A K M
¥4 3% 2135 (Collins et al., 1982; Whalen ez al., 1987).
PRI, o 0 P G R L s LS 1 O b 6 R 1 i
T AN [v) g 3 A ) %) B e i PR, — O DB A
KAHGWIGR, 5 — T HEGEELRA DU
R AR W S B B AT R AT 2
AEARE R R WD, G AL o R Ll M R S
A R IR Bh R A X % S, DA S R — L F
TR HE B A B A BY B, B 500~
390 Ma Fl1 370~260 Ma( [ 9a) ; fii pg 2K LU 44 15 47 il
B HUR Gk 0 oly AE ARA S0 shAE X AT B, . mT DL gy

9 AN By B, B 460~380 Ma il 310~270 Ma ( &
9a) . g g S AIF 9T 435 S 6 W oty A ARIRE BV K 1l 3 oy
R o TR E e O I (=R S ol B s I
FUTT R I8 A AE 1 e 2 s R AR SR A R R L, Aor
T AL L b B A B FOK v LG 2 ] 5 B DA
Tt AR R dL R TR AL - Rl
it He FE U R MK 2 8] (Gao er al., 1998; Han et
al., 2010, 2011;Jiang ez al., 2014). 76 1+ AL Hy He A
o R W B 2z Rl AT REAEAE — A Rl AR AL LR
R g s R ARER AW 5T 3R W2 0 70 L B g i OC
AT T AP RIS — R E K (Gao et al.,
2009; Qian e al., 2009). &4 HATXF TAL R ILEFE R
FF i B B FTORF i a2 4 B B T 9 A (L AR oA
FIHA G B BRAS A7 A P 180, K588 il 42 32 iV A v
fi] B A — o R L i B 22 T R o O, O T B A kT
BF 401 (29 316 Ma) & £ 1] & (Han ez al., 2010). %%
5 55 W 30 Sultan-Uvais 1 A Kazansai ¢ 4% 5 97 &1
6 5 4 B9 55 A1 U-Pb 4R % ) ~505 Ma, R B R K 1
e 7 3 20 B © & 17 #F (Dolgopolova et al.,
2017) . AH H Hi5 % m K Ll vE i 0 b i v A A R R
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A7 A 8K 53 160, AR ol B P 5 THD A AR B — B9 R )
U 1] DL K X ] R i 3 R 32 W0 A P
& I BR 5 T AF AR - U8 L A ok i R
=& % RE W S (Gao et al., 1998 ; Charvet er
al., 2011; Han et al., 2011; Wang et al., 2011,
2018a; Ge et al., 2012; Xiao et al., 2013 ; Jiang et
al., 2014; Han and Zhao, 2018; Sang et al.,
2018 ; Abuduxun et al., 2021).

G AL K L b R R 2 0l AR AU R )R
TG 3 A2 B FAE 5 AR B2 D7 AT WA X, Rl
A AR A I I 2 A T R AR P A R
J AR A T R 2 B VR 5 e AR AR A R
ML B A KR B R R R 2 B AE ] (Zhong er
al., 2015, 2017; Wang ez al., 2021a). g1 T A4
i JZ A AR AR )2 Z A A — A B A A AN
R T, AR o3 A S R R L VR AR R e A A
G J5 eh Bl Bty (O L b K HOR S FEOR S R iE ) il
T[] J5 il 2 e 2 109 ) 38 1S o % 48 19 7 1 ( Charvet et
al., 2011) B2, R K 1l b X f5 45 5 1Y) oy 9% VA i
0B B AR BR  7E 330 Ma &2y, M R L
Y 4] & i PR B T ~330 Ma  (Jiang ez al., 2014), &
KA - e A i &  BESRJb R
TR R R LR TR 7 e i 2 AR A G M, — Bl
T R A [ g e B A b K L b B Bl AR AR
IR B L K Ll v R AR e g ] OR 9 (Wang er
al., 2007;Ma et al., 2014;Cao et al., 2017) fj 8§ }2&
B K PEAE R v S 2R (Zhu ez al., 2009;Long et
al., 2011; Huang et al., 2020; Wang ef al., 2021a).
T 56 5 X I ) R TC vk 2 1 B 2% 8 L (HL % B B T
RINETE IR C B A7 e, HB 5 SUE s il s
J 7 T A0 s B8 # B 78 B AR RS O 360 Ma 76 45 (Tan
et al., 2019) , N P AL —rp K 1 M 3 Pl 5 9 oy
A AR SRR T 2 15 T m K v Y L e A b (Wang
etal., 2018c, 2021a). i W7 2 H WL AL R
L1l B g ey A AR Ll -0 RR 3 1 2 ] 43 A7 AR
A HE A 8 7R m K L 1) B AR i (220K 424 2017).
T A AR T A ARE I R TR 3 R R AR T
TR B 25 52 e AT 085 A HE RS 2 4 R Al A7 76 I i
X, Rt A AR (500~410 Ma) 2 55 19 45 A HIE [H)
AL AR AR AR A, 3R WAl 2 il 52 9 J5 FRT AR i I
Y 5 35 A TR e AR AR (410~321 Ma) a3
F1% 8 A7 L[] 432 2R 260 0 Bt 4 1% 080 /1N 128 W T 8 I8 7 8
A 5 ) BT 1) DT RS T RS N (Woang ez al., 2021a).

e A SCER AL - rp R Ll b B R 2 0 ol A AR
(>>320 Ma) & 3 & B 8 BT m K ¥ AL 1)
A R AH R AR AR R R AR A DL AR
yit DRI A VB o N T U e A ]
M T M A S S ORI AR R DA R AR o
T B A J 4 15 1K ) (Wang ez al., 2021a) . % # %
Al DL R AL o K b B RS 2 Y i 22 M B
S AL FE (1) by A AR R oy 2R AR A A
AR TE AR R B DL R gk A HIE A 2R A E R
(Wang et al., 2021a) ; (2) F J¢ &t 0 f R %
A (Wang et al., 2021a) ;5 (3) By 24E 4% 19 &5 A
[N A A 2R ORL A A AR T AR T (Xia er al., 2014 ;
Zhang et al., 2018, 2019; Li ez al., 2020) ; J2 (4)
W ot 2B R OIB AU JE o 5 R A B A6 5 #4519 8 i
(Ma et al., 2014 ;Zhong et al., 2017).

PP AL L b B R 0 A AR R e R s
I3 Ai B R L AE 320~310 MafE1E — A Bk
WI(E 9a) , HARMEZE, HAAER 7#Hmas
Nd 7] 7 25 Fi 4 A1 HE A7 28 41 R, 6 I A 20 1 &
L 5 458 Hb 0 o Y 1B AR W I STk O 32 (Tang et
al., 2017; Wang et al., 2018c). 4 It K 38 23 BF 58 %
B2 10 2 A R A A R R B8 O LR (EL A7 7 R
A G (Tang ez al., 2012) | J5 flf 48 {8 (R0 45
2015) LA S Bifi 9 24 4% PR B8 (22 7K 255, 2017) 45 AN [
IR T K L e % BT 2 R BT e 2 0 o Y
JE 7 R R AR JTT M AR Y e A AR T AR % 4 P 7 320~
310 Ma Z [ (&l 9b; 2= 4k 4 55, 2017) , HoAr ik 2 %
4 1 J2 YR ) B 8] 8% PR 5 7E 313~302 Ma(Klemd et
al., 2005; Klemd ez al., 2011) , & B 1% 78 Jit #b 14k 22
I3 T M s PR o AR L R R ST E S AR R
B RE A% 51 R R Z I A BT Y A IR Bl R i R A
Ay R 2 $7 3R (Davies and von Blanckenburg, 1995;
Warren et al., 2008; Garzanti et al., 2018). #ix Ji W
S438 5 R A AE K i Bl %) 1 I B B, A E AR AR
A AR BE A I R S RS e iR R, 5
AH 3 1 K Bl 2 A B v %8 AR o i 5 1 4 8 T
PN RGN EPSY: R N e Al e Ko 9 AP ES e 4 i)
i, BRI 23 FEARF b B R 14 7 g 4 v kb & A B R G
M W7 B 2 5 B0 R 7 B9 T A, A0 P b i 3 5 A
51 & R R BT R FE RO b A B A
A1 R b s DA R b 7 R i b 5 ) K AR S A H L o | &
P PR S 0% T B (Garzanti et al., 2018). 5 — 77
T, AR R AR B S S, xR i A B T Ok
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A7 %

SRR AR AE PR A T GV [l 5 G R T
AR T e ) P R P IR (Warren er al., 2008; 2= 4% %
S, 2017) . o5 —Jr L AR IRCLL KR R s B s
P i B b b, S U e B AR R R A b
TR A PR, Sy TR R R B A A B AT AR i A
T # Bh (Brun and Faccenna, 2008; Agard et al.,
2009; Wang et al., 2021b). ¥x i Wi 85 5 B &5 1K/
8t R 2 JoT b AR AT IR 22 2B TR Al R il A S
F) 6 391 B B, 49 4 PG BT 2R B B Al New Caledonia )
1 78 B MR ( Agard ez al., 2009). At , %N N
AR SCRIF 5 0 B B A AR 0 DN A R A TN e
JE BT AR R BB B i s R R, OB AR &
VO R K Ll XA [R] Al J 1] JS G R Y AL T A T 5
e T R W RS A TR R G RIE A A e B B B
CIRVEAE Rt il N e 1 WO N D Al ol
W1 FE R WLV 0y M G e R DL A B AL R B
& B B BIE $3 IF R 7 330~320 Ma 22 [i] .
AR W A S Rk AR AE 320~310 Ma Ze 47, IR
2 W A B i - i B (310~260 Ma) B 1 75 75 K
Ly Ml DX A Rl o B 3 E 2 k2R N IR A A B Y
PrUUF P HRPR A B IE N IF AR BT 20 A K
T 2l R0 DSl S 5T U0 AE F O RRAE 2 R B
Wy R L e 2 A G IR A0 A, ELE R A G R
(Wan ez al., 2021) , bk 2> B 3 5 52 [ 30 9 1
SIS R A K A R R A G AR R
W Bt (24 310~300 Ma) & 3 ¢ ik /s B8 00 75 i Nd-
HI R 2 FEAE (Huang ez al., 2020) , 3 B H 25 3 5
X 5% 2 5l /b 32 B AR R T S b T A% RO B
f4 5% W 1 B 4] (300~250 Ma) %4 % %4 i Nd-Hf [A]
i F B AEH S8R TE B (Tang et al., 2017) , £ H
IR DB A R R b i ) T R A A
A1 V) b 1 R S S Y TR L 4 K 2 BUIE R BUA A
Ja& T v A B v B X R A L A AR R
R A2 RUAE (<) 25, 48 7 I Bl 98 4 8 2R 5% (Long et
al., 2011;Ma et al., 2015;Han and Zhao, 2018). [A]
WG 3 28 T2 AE DA DB o v i sy Ul ok &, F %
W e AF S 5 SR N SRS W T2 KB L6 3h
B A8 #E 290~240 Ma 2 [i] (Laurent-Charvet et al.,
2003; Yang et al., 2007;Li et al., 2020). [5] 3 L R
Y FH N A o 20 W 300 0 16 Bl 38 B AR A A it s ] — &
2 ki A S P A i el i A L0 = 1l - KL R S
HHERA  WEAE SN AR RS, R
PR Ll b DXCTE i G A A R S SR T o Bl B

KA T BETHE A (Gao et al., 1998; Han et al.,
20115 25 7K 2245, 2017). A L, W A7 o 1 -1 — &
H (310~260 Ma) i 75 3 5 (AL HE 4% SCHF 58 9 B K
B A B AE B B A MR~ B A B A ) A R
T A M 3 75 5 TR R JE T 8 A 1Y S Rl A
A ] (Liegeois, 199814 C B 45, 2020).

MG LA E e A SCER I T — AT B
PO R s Lty by A AR i B R (1 10) . F oty A AR
L1 NI N PN T RE S N R PR AN TBC BN
Z IR I R, O A PR TR B 22 B T TR IR Bl R A
S th TAEm R LA A A BRIE G kK F 460~
380 Ma Iy & 9K AU 5 J 1% 30 (Ge et al., 2012; Huang
et al., 2020) LA K 1 K 1114 38 47 R % WA 1Y SSZ Y
W 4 7 (Wang et al., 2011;Jiang ez al., 2014) , & W]
Tty A AR 0 e O L [ B A R e R R LA
I HLR Z R ol e, OB B H AR B - R
W ot A AT b O LR R O L 4 S ) B A
RPN B 0t R R U LIS N LI PN TRE S i o X 1
A B B AR AL T R B R T U A R

(a)Mg FE L Y8 A1 (500~410 Ma)
iﬁi?lwﬁmiﬁ'ﬁﬁr%
A R LV

fRrAL-rh R L b
v b 1L

7y kA SRR

(b) U8 1777 5 11£(400~321 Ma)
P4 HLRHR R LA 2

() A7 - — B 11H(310~260 Ma)
13?1*&—#3%“1&%

"EDN i L

A BRI
P10 PR Ll Ly oty 2R ARt R gl o 2 A A5 Y
Fig.10 Schematic geodynamic evolution model of the Chi-

78/t MekT _ P AR A i
AR

nese western Tianshan orogenic belt during the Pa-

leozoic times
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K ALV R 1) O b A5 0k, R R LA 3 E T Bl R B i
% W AR Oy Bk B KBl i 2% (Wang et al., 2018a). K
AIHE A7 e 40 3 (29 330~320 Ma) , b K 1l v Fil g
KL HE A [ B PR G, rp I 3 L AT P B R B LR
e P73 e K PEA, R Pangea 8 K i b 5 KB Y
2 B FR 5 (Wang ez al., 2018a) . 78 A % 28 W 3 (24
320~310 Ma) , j K Ll ¥ A& 2B Al R B 5, 4 i o 78
EPNE YN R AR & ORI RN
Wil AR E R AT K X & A
JE 5 A B B AR, Ak T R A R A 1

5 %58

AL T i A P R S B P R i L R B
Iz 0t A ARCE ST Bl 2 4 7R 12 i DO RV R e
A L R il R A e L R Y W Bl SR AR
SCAFRE R TR E PE RIS A M X 7 A AR S
P BT W £ it (319~307 Ma) |, o 86 2k i
I S R T i B b e B A2 AR o s2 AR e A e
HE AL < BUA A e T IR A RIET T
b 5E AR HE VA I AT A L L 2 A R R AR (LR A
Ha DU R TUE AL 555 55 ) i IE Y R AR
SCIAN A VG R R L b DX ol AR S R & R R L
VAR i A5G AT A 7, b G AL b R B e 2
19 =>>320 Ma I 5 2% 0 20 32 ¥ T/ K 1 iy b m B
o, I 7E 508 #5020 b AR S A 320~
310 Ma 1% 5 2% 45 i 30 I 7 R vy 722 Jo 2 1Y) e i
708 T B AR TR0, R B i R Sk A R A 4 R A AR
K W G 22 5 0 R T A ) E R 9 A AR
A JE il R AR IR 5 <C310 Ma 1Y 75 323 sh W i T
S Bl A R R T AR 5 T R L bR A R I 3 Ll P B
O 28 iV SR M B i it Ak R Bl 9 3R 35

M AR E By THFET FERA
XF(AFR)HAEIRSF PR RABREEERE
VAR b B A F IR M RS W R B AT R BT 2 AR AR
S50 Rl TRy FRFTEREHMEX AR
8 L Ao B R AR F AT AR AR W 5T
BHRELFREN, KRR SHT ALY RE!

iy & LA B M (http://www.earth-science.net).

References
Abuduxun, N., Xiao, W. J., Windley, B. F., et al., 2021.
Terminal Suturing between the Tarim Craton and the

Yili - Central Tianshan Arc: Insights from Mélange -

Ocean Plate Stratigraphy, Detrital Zircon Ages, and
Provenance of the South Tianshan Accretionary Com-
plex. Tectonics, 40(7): e2021TC006705. https://doi.
org/10.1029/2021tc006705

Agard, P., Yamato, P., Jolivet, L., et al., 2009. Exhuma-
tion of Oceanic Blueschists and Eclogites in Subduction
Zones: Timing and Mechanisms. Earth - Science Re-
views, 92(1—2): 53—79. https://doi.org/10.1016/j.ear-
scirev.2008.11.002

Alexeiev, D. V., Biske, Y. S., Djenchuraeva, A. V., etal.,
2019a. Late Carboniferous (Kasimovian) Closure of the
South Tianshan Ocean: No Triassic Subduction. Journal
of Asian Earth Sciences, 173: 54— 60. https://doi.org/
10.1016/j.jseaes.2019.01.021

Alexeiev, D. V., Kroner, A., Kovach, V. P., etal., 2019b.
Evolution of Cambrian and Early Ordovician Arcs in the
Kyrgyz North Tianshan: Insights from U-Pb Zircon Ag-
es and Geochemical Data. Gondwana Research, 66:
93—115. https://doi.org/10.1016/j.gr.2018.09.005

Allen, M. B., Windley, B. F., Zhang, C., 1993. Palaeozoic
Collisional Tectonics and Magmatism of the Chinese
Tien Shan, Central Asia. Tectonophysics, 220(1—4):
89—115. https://doi. org/10.1016/0040 - 1951(93)
90225-9

Andersen, T., 2002. Correction of Common Lead in U-Pb
Analyses That Do not Report **Pb. Chemical Geology,
192(1—2): 59—79. https://doi. org/10.1016/S0009 -
2541(02)00195-X

Barbarin, B., 1999. A Review of the Relationships between
Granitoid Types, Their Origins and Their Geodynamic
Environments. Lithos, 46(3): 605—626. https://doi.
org/10.1016/S0024-4937(98)00085-1

Brun, J. P., Faccenna, C., 2008. Exhumation of High-Pres-
sure Rocks Driven by Slab Rollback. Earth and Plane-
tary Science Letters, 272(1—2): 1—7. https://doi. org/
10.1016/j.epsl.2008.02.038

Cao, Y. C., Wang, B., Jahn, B. M., et al., 2017. Late Pa-
leozoic Arc Magmatism in the Southern Yili Block (NW
China): Insights to the Geodynamic Evolution of the
Balkhash-Yili Continental Margin, Central Asian Oro-
genic Belt. Lithos, 278—281: 111—125. https://doi.
org/10.1016/j.1ithos.2017.01.023

Cawood, P. A., Kréner, A., Collins, W. J., et al., 2009.
Accretionary Orogens through Earth History. Geologi-
cal Society, London, Special Publications, 318(1): 1—
36. https://doi.org/10.1144/sp318.1

Chambefort, I., Dilles, J. H., Longo, A. A., 2013. Amphi-

bole Geochemistry of the Yanacocha Volcanics, Peru:



1054 HiBR B 27

http://www.earth-science.net

A7 %

Evidence for Diverse Sources of Magmatic Volatiles Re-
lated to Gold Ores. Journal of Petrology, 54(5): 1017 —
1046. https://doi.org/10.1093/petrology/egt004

Chappell, B. W., 1999. Aluminium Saturation in I- and S-
Type Granites and the Characterization of Fractionated
Haplogranites. Lithos, 46(3): 535—551. https://doi.org/
10.1016/S0024-4937(98)00086-3

Chappell, B. W., Bryant, C. J., Wyborn, D., 2012. Peralu-
minous [ - Type Granites. Lithos, 153: 142—153.
https://doi.org/10.1016/j.lithos.2012.07.008

Chappell, B. W., White, A. J. R., 1992. I- and S-Type
Granites in the Lachlan Fold Belt. Earth and Environ-
mental Science Transactions of the Royal Society of Ed-
inburgh, 83(1—2): 1—26. https://doi. org/10.1017/
$0263593300007720

Charvet, J., Shu, L. S., Laurent-Charvet, S., et al., 2011.
Palaeozoic Tectonic Evolution of the Tianshan Belt,
NW China. Science China Earth Sciences, 54(2): 166—
184. https://doi.org/10.1007/s11430-010-4138-1

Cheng, Y., Xiao, Q. H., Li, T. D., et al., 2021. An In-
tra- Oceanic Subduction System Influenced by Ridge
Subduction in the Diyanmiao Subduction Accretionary
Complex of the Xar Moron Area, Eastern Margin of
the Central Asian Orogenic Belt. Journal of Earth Sci-
ence, 32(1): 253—266. https://doi. org/10.1007/
s12583-021-1404-4

Collins, W. J., Beams, S. D., White, A.J. R., et al., 1982.
Nature and Origin of A -Type Granites with Particular
Reference to Southeastern Australia. Contributions to
Mineralogy and Petrology, 80(2): 189—200. https://
doi.org/10.1007/BF 00374895

Cox, K. G., Bell, J. D., Pankhurst, R. J., 1979. The In-
terpretation of Igneous Rocks. George Allen and Un-
win, London.

Davies, J. H., von Blanckenburg, F., 1995. Slab Breakoff:
A Model of Lithosphere Detachment and Its Test in the
Magmatism and Deformation of Collisional Orogens.
Earth and Planetary Science Letters, 129(1—4): 85—
102. https://doi.org/10.1016/0012-821X(94)00237-S

Dolgopolova, A., Seltmann, R., Konopelko, D., et al.,
2017. Geodynamic Evolution of the Western Tien Shan,
Uzbekistan: Insights from U-Pb SHRIMP Geochronolo-
gy and Sr-Nd-Pb-Hf Isotope Mapping of Granitoids.
Gondwana Research, 47: 76—109. https://doi. org/
10.1016/5.gr.2016.10.022

Frost, B. R., Barnes, C. G., Collins, W. J., etal., 2001. A
Geochemical Classification for Granitic Rocks. Journal
of Petrology, 42(11): 2033—2048. https://doi. org/

10.1093/petrology/42.11.2033

Gao, J., Li, M. S., Xiao, X. C., et al., 1998. Paleozoic
Tectonic Evolution of the Tianshan Orogen, Northwest-
ern China. 287(1—4): 213—231.
https://doi.org/10.1016/S0040-1951(98)80070-X

Gao, J., Long, L. L., Klemd, R., et al., 2009. Tectonic

Tectonophysics,

Evolution of the South Tianshan Orogen and Adjacent
Regions, NW China: Geochemical and Age Constraints
of Granitoid Rocks. International Journal of Earth Sci-
ences, 98(6): 1221—1238. https://doi. org/10.1007/
s00531-008-0370-8

Gao, J., Qian, Q., Long, L. L., et al., 2009. Accretionary
Orogenic Process of Western Tianshan, China. Geologi-
cal Bulletin of China, 28(12): 1804—1816 (in Chinese
with English abstract).

Gao, J., Zhu, M. T., Wang, X. S., et al., 2019. Large-
Scale Porphyry - Type Mineralization in the Central
Asian Metallogenic Domain: Tectonic Background, Flu-
id Feature and Metallogenic Deep Dynamic Mechanism.
Acta Geologica Sinica, 93(1): 24—71 (in Chinese with
English abstract).

Garzanti, E., Radeff, G., Malusa, M. G., 2018. Slab Break-
off: A Critical Appraisal of a Geological Theory as Applied
in Space and Time. Earth-Science Reviews, 177: 303—
319. https://doi.org/10.1016/j.earscirev.2017.11.012

Ge, R.F., Zhu, W.B., Wu, H. L., etal., 2012. The Paleo-
zoic Northern Margin of the Tarim Craton: Passive or
Active? Lithos, 142—143: 1—15. htips://doi. org/
10.1016/j.1ithos.2012.02.010

Geng, H. Y., Sun, M., Yuan, C., et al., 2009. Geochemi-
cal, Sr-Nd and Zircon U-Pb-Hf Isotopic Studies of Late
Carboniferous Magmatism in the West Junggar, Xinji-
ang: Implications for Ridge Subduction? Chemical Geol-
ogy, 266(3—4): 364—389. https://doi. org/10.1016/].
chemgeo.2009.07.001

Han, B. F., Guo, Z.J., Zhang, Z. C., etal., 2010. Age, Geo-
chemistry, and Tectonic Implications of a Late Paleozoic
Stitching Pluton in the North Tian Shan Suture Zone,
Western China. Geological Society of America Bulletin,
122(3—4): 627—640. https://doi.org/10.1130/b26491.1

Han, B. F., He, G. Q., Wang, X. C., et al., 2011. Late
Carboniferous Collision between the Tarim and Kazakh-
stan-Yili Terranes in the Western Segment of the South
Tian Shan Orogen, Central Asia, and Implications for
the Northern Xinjiang, Western China. Earth - Science
Reviews, 109(3—4): 74—93. https://doi.org/10.1016/].
earscirev.2011.09.001

Han, Y. G., Zhao, G. C., 2018. Final Amalgamation of the



5 3 B B X A 0 R T B 1055

Tianshan and Junggar Orogenic Collage in the South-
western Central Asian Orogenic Belt: Constraints on the
Closure of the Paleo-Asian Ocean. Earth-Science Re-
views, 186: 129—152. https://doi.org/10.1016/].earsci-
rev.2017.09.012

Huang, H., Wang, T., Qin, Q., etal., 2015. Zircon Hf Iso~
topic Characteristics of Granitoids from the Baluntai Re-
gion, Central Tianshan: Implications for Tectonic Evolu-
tion and Continental Growth. Acta Geologica Sinica, 89
(12): 2286—2313 (in Chinese with English abstract).

Huang, H., Wang, T., Tong, Y., et al., 2020. Rejuvena-
tion of Ancient Micro - Continents during Accretionary
Orogenesis: Insights from the Yili Block and Adjacent
Regions of the SW Central Asian Orogenic Belt. Earth-

103255.  https://doi. org/
10.1016/j.earscirev.2020.103255

Jahn, B. M., Wu, F. Y., Chen, B., 2000. Massive Granit-

Science Reviews, 208:

oid Generation in Central Asia: Nd Isotope Evidence and
Implication for Continental Growth in the Phanerozoic.
Episodes, 23(2): 82—92. https://doi.org/10.18814/epii-
ugs/2000/v23i2/001

Jiang, T., Gao, J., Klemd, R., etal., 2014. Paleozoic Ophi-
olitic Mélanges from the South Tianshan Orogen, NW
China: Geological, Geochemical and Geochronological
Implications for the Geodynamic Setting. Tectonophys-
ics, 612—613: 106 —127. https://doi.org/10.1016/j.tec-
10.2013.11.038

Jin, Z. L., Zhang, Z. C., Huang, H., et al., 2014. Geochro-
nology and Geochemistry of the Airikengiken Granite,
Central Tianshan Terrane, Xinjiang, China: Implica-
tions for Petrogenesis and Continental Growth. Interna-
tional Geology Review, 56(7): 801—822. https://doi.
org/10.1080/00206814.2014.901159

Klemd, R., Brocker, M., Hacker, B. R., et al., 2005. New
Age Constraints on the Metamorphic Evolution of the
High - Pressure/Low - Temperature Belt in the Western
Tianshan Mountains, NW China. The Journal of Geolo-
gy, 113(2): 157—168. https://doi.org/10.1086/427666

Klemd, R., John, T., Scherer, E. E., etal., 2011. Changes in
Dip of Subducted Slabs at Depth: Petrological and Geo-
chronological Evidence from HP-UHP Rocks (Tianshan,
NW-China). Earth and Planetary Science Letters, 310(1—
2): 9—20. https://doi.org/10.1016/j.epsl.2011.07.022

Laurent-Charvet, S., Charvet, J., Monié, P., et al., 2003.
Late Paleozoic Strike-Slip Shear Zones in Eastern Cen-
tral Asia (NW China): New Structural and Geochrono-
logical Data. Tectonics, 22(2): 1009. https://doi. org/
10.1029/2001tc901047

Li, J. L., Gao, J., Wang, X. S., 2016. A Subduction Chan-
nel Model for Exhumation of Oceanic-Type High-Pres-
sure to Ultrahigh-Pressure Eclogite-Facies Metamorphic
Rocks in SW Tianshan, China. Science in China (Series
D), 47(1): 23— 39 (in Chinese).

Li, P. F., Sun, M., Rosenbaum, G., et al., 2020. Tectonic
Evolution of the Chinese Tianshan Orogen from Subduc-
tion to Arc-Continent Collision: Insight from Polyphase
Deformation along the Gangou Section, Central Asia.
GSA Bulletin, 132(11—12): 2529—2552. https://doi.
org/10.1130/b35353.1

Li, P., Zhao, T. Y., Mu, L. X., etal., 2018. The Paleozoic
Intrusive Magmatic Sequence and Tectonic Evolution of
Central Tianshan Mountains in Xinjiang, NW China.
Geological Review, 64(1): 91—107 (in Chinese with
English abstract).

Li, X.H., Li, W. X., Li, Z. X., 2007. On the Genetic Clas-
sification and Tectonic Implications of the Early Yansha-
nian Granitoids in the Nanling Range, South China. Chi-
nese Science Bulletin, 52(9): 981—991 (in Chinese).

Li, Y.J., Wu, L., Li, S. L., et al., 2017. Tectonic Evolu-
tion of Yining Block: Insights from Carboniferous Volca-
nic Rocks. Acta Petrologica Sinica, 33(1): 1—15 (in
Chinese with English abstract).

Liégeois, J. P., 1998. Preface: Some Words on the Post-Col-
lisional Magmatism. Lithos, 45: XV —XVIII.

Lin, L., Qian, Q., Wang, Y. L., etal., 2015. Gabbroic Plu-
ton in the Dahalajunshan Formation Volcanic Rocks from
Northern Zhaosu, Western Tianshan: Age, Geochemis-
try and Geological Implications. Acta Petrologica Sini-
ca, 31(6): 1749—1760 (in Chinese with English abstract).

Long, L. L., Gao, J., Klemd, R., et al., 2011. Geochemi-
cal and Geochronological Studies of Granitoid Rocks
from the Western Tianshan Orogen: Implications for
Continental Growth in the Southwestern Central Asian
Orogenic Belt. Lithos, 126(3—4): 321—340. https://
doi.org/10.1016/j.1ithos.2011.07.015

Ludwig, K. R., 2003. User’s Manual for Isoplot 3.6: A Geo-
chronological Toolkit for Microsoft Excel. Berkeley Geo-
chronology Center, Berkeley.

Ma, X. X., Shu, L. S., Meert, J. G., 2015. Early Permian
Slab Breakoff in the Chinese Tianshan Belt Inferred
from the Post - Collisional Granitoids. Gondwana Re-
search, 27(1): 228—243. https://doi. org/10.1016/].
gr.2013.09.018

Ma, X. X., Shu, L. S., Meert, J. G., et al., 2014. The Pa-
leozoic Evolution of Central Tianshan: Geochemical and

Geochronological Evidence. Gondwana Research, 25(2):



1056 HERBL2E  http://www.earth-science.net

A7 %

797—819. https://doi.org/10.1016/j.gr.2013.05.015

Ma, X. X., Shu, L. S., Santosh, M., etal., 2013. Petrogen-
esis and Tectonic Significance of an Early Palaeozoic
Mafic - Intermediate Suite of Rocks from the Central
Tianshan, Northwest China. International Geology Re-
view, 55(5): 548—573. https://doi. org/10.1080/
00206814.2012.727575

Maniar, P. D., Piccoli, P. M., 1989. Tectonic Discrimina-
tion of Granitoids. Geological Society of America Bulle-
tin, 101(5): 635—643. https://doi. org/10.1130/0016 -
7606(1989)1010635: tdog™2.3.c0;2

Qian, Q., Gao, J., Klemd, R., et al., 2009. Early Paleozoic
Tectonic Evolution of the Chinese South Tianshan Oro-
gen: Constraints from SHRIMP Zircon U-Pb Geochro-
nology and Geochemistry of Basaltic and Dioritic Rocks
from Xiate, NW China. International Journal of Earth
Sciences, 98(3): 551—569. https://doi. org/10.1007/
s00531-007-0268-x

Sang, M., Xiao, W.J., Orozbaev, R., et al., 2018. Structur-
al Styles and Zircon Ages of the South Tianshan Accre-
tionary Complex, Atbashi Ridge, Kyrgyzstan: Insights
for the Anatomy of Ocean Plate Stratigraphy and Accre-
tionary Processes. Journal of Asian Earth Sciences, 153:
9—41. https://doi.org/10.1016/j.jseaes.2017.07.052

Sengor, A. M. C., Natal'in, B. A., Burtman, V. S., 1993.
Evolution of the Altaid Tectonic Collage and Palaeozoic
Crustal Growth in Eurasia. Nature, 364(6435): 299—
307. https://doi.org/10.1038/364299a0

Sengor, A. M. C., Natal'in, B. A., Sunal, G., et al., 2018.
The Tectonics of the Altaids: Crustal Growth during the
Construction of the Continental Lithosphere of Central
Asia between ~750 and ~130 Ma Ago. Annual Review
of Earth and Planetary Sciences, 46: 439—494. https://
doi.org/10.1146/annurev-earth-060313-054826

Shi, Y. R., Jian, P., Kroner, A., et al., 2014. Zircon Ages
and Hf Isotopic Compositions of Plutonic Rocks from the
Central Tianshan (Xinjiang, Northwest China) and Their
Significance for Early to Mid-Palaeozoic Crustal Evolu-
tion. International Geology Review, 56(11): 1413—1434.
https://doi.org/10.1080/00206814.2014.942807

Sun, S. S., McDonough, W. F., 1989. Chemical and Isoto-
pic Systematics of Oceanic Basalts: Implications for
Mantle Composition and Processes. Geological Society,
London, Special Publications, 42(1): 313—345.
https://doi.org/10.1144/gsl.sp.1989.042.01.19

Tan, Z., Agard, P., Monié, P., et al., 2019. Architecture
and P - T -Deformation - Time Evolution of the Chinese

SW -Tianshan HP/UHP Complex: Implications for Sub-

duction Dynamics. Earth-Science Reviews, 197: 102894.
https://doi.org/10.1016/j.earscirev.2019.102894

Tang, G. J., Chung, S. L., Hawkesworth, C. J., et al.,
2017. Short Episodes of Crust Generation during Pro-
tracted Accretionary Processes: Evidence from Central
Asian Orogenic Belt, NW China. Earth and Planetary
Science Letters, 464: 142—154. https://doi. org/
10.1016/}.epsl.2017.02.022

Tang, G.J., Wang, Q., Wyman, D.A., etal., 2012. Metasoma-
tized Lithosphere - Asthenosphere Interaction during Slab
Roll-Back: Evidence from Late Carboniferous Gabbros in
the Luotuogou Area, Central Tianshan. Lithos, 155: 67—
80. https://doi.org/10.1016/].lithos.2012.08.015

Wan, B., Wang, X. S., Liu, X.J., etal., 2021. Long-Lived
Seamount Subduction in Ancient Orogens: Evidence
from the Paleozoic South Tianshan. Geology, 49(5):
531—535. https://doi.org/10.1130/g48547.1

Wan, B., Xiao, W.J., Windley, B. F., etal., 2017. Contrast-
ing Ore Styles and Their Role in Understanding the Evolu-
tion of the Altaids. Ore Geology Reviews, 80: 910—922.
https://doi.org/10.1016/j.oregeorev.2016.08.025

Wang, B., Liu, H. S., Shu, L. S., etal., 2014. Early Neo-
proterozoic Crustal Evolution in Northern Yili Block: In-
sights from Migmatite, Orthogneiss and Leucogranite of
the Wenquan Metamorphic Complex in the NW Chinese
Tianshan. Precambrian Research, 242: 58—81. https://
doi.org/10.1016/j.precamres.2013.12.006

Wang, B., Shu, L. S., Cluzel, D., et al., 2007. Geochemi-
cal Constraints on Carboniferous Volcanic Rocks of the
Yili Block (Xinjiang, NW China): Implication for the
Tectonic Evolution of Western Tianshan. Jowrnal of
Asian Earth Sciences, 29(1): 148—159. https://doi.org/
10.1016/j.jseaes.2006.02.008

Wang, B., Shu, L. S., Faure, M., et al., 2011. Paleozoic
Tectonics of the Southern Chinese Tianshan: Insights
from Structural, Chronological and Geochemical Studies
of the Heiyingshan Ophiolitic Mélange (NW China). Tec-
tonophysics, 497(1—4): 85—104. https://doi. org/
10.1016/j.tecto.2010.11.004

Wang, B., Zhai, Y. Z., Kapp, P., et al., 2018b. Accretion-
ary Tectonics of Back-Arc Oceanic Basins in the South
Tianshan: Insights from Structural, Geochronological,
and Geochemical Studies of the Wuwamen Ophiolite
Mélange. GSA Bulletin, 130(1—2): 284—306. https://
doi.org/10.1130/b31397.1

Wang, J. M., Lanari, P., Wu, F. Y., et al., 2021b. First
Evidence of Eclogites Overprinted by Ultrahigh Temper-

ature Metamorphism in Everest East, Himalaya: Impli-



553 EiS

T VTR U M X I 7 5 08 1 5 R A e B 1057

cations for Collisional Tectonics on Early Earth. Farth
and Planetary Science Letters, 558: 116760. https://doi.
org/10.1016/j.epsl.2021.116760

Wang, S. J., Wang, J. L., 2010. The Geochemical Charac-
teristics and Chronology of the K-Feldspar Granite in
Baluntai Area, Xinjiang. Journal of Northwest Universi-
ty (Natural Science Edition), 40(1): 105—110 (in Chi~
nese with English abstract).

Wang, T., Hou, Z. Q., 2018. Isotopic Mapping and Deep
Material Probing (I ): Revealing the Compositional Evo-
lution of the Lithosphere and Crustal Growth Processes.
Earth Science Frontiers, 25(6): 1—19 (in Chinese with
English abstract).

Wang, X. S., Gao, J., Klemd, R., etal., 2017. The Central
Tianshan Block: A Microcontinent with a Neoarchean -
Paleoproterozoic Basement in the Southwestern Central
Asian Orogenic Belt. Precambrian Research, 295: 130—
150. https://doi.org/10.1016/j.precamres.2017.03.030

Wang, X. S., Klemd, R., Gao, J., et al., 2018a. Final As-
sembly of the Southwestern Central Asian Orogenic Belt
as Constrained by the Evolution of the South Tianshan
Orogen: Links with Gondwana and Pangea. Journal of
Geophysical Research: Solid Earth, 123(9): 7361—
7388. https://doi.org/10.1029/2018jb015689

Wang, X. S., Klemd, R., Gao, J., etal., 2021a. Early De-
vonian Tectonic Conversion from Contraction to Exten-
sion in the Chinese Western Tianshan: A Response to
Slab Rollback. GSA Bulletin, 133(7—8): 1613—1633.
https://doi.org/10.1130/b35760.1

Wang, X. S., Zhang, X., Gao, J., et al., 2018c. A Slab
Break - Off Model for the Submarine Volcanic - Hosted
Iron Mineralization in the Chinese Western Tianshan: In-
sights from Paleozoic Subduction-Related to Post-Colli-
sional Magmatism. Ore Geology Reviews, 92: 144—
160. https://doi.org/10.1016/j.oregeorev.2017.11.015

Warren, C.J., Beaumont, C., Jamieson, R. A., 2008. Mod-
elling Tectonic Styles and Ultra-High Pressure (UHP)
Rock Exhumation during the Transition from Oceanic
Subduction to Continental Collision. Earth and Plane-
tary Science Letters, 267(1—2): 129—145. https://doi.
org/10.1016/j.epsl.2007.11.025

Whalen, J. B., Currie, K. L., Chappell, B. W., 1987. A-
Type Granites: Geochemical Characteristics, Discrimi-
nation and Petrogenesis. Contributions to Mineralogy
and Petrology, 95(4): 407—419. https://doi. org/
10.1007/BF 00402202

Wu, F. Y., Li, X. H., Yang, J. H., etal., 2007. Discussions

on the Petrogenesis of Granites. Acta Petrologica Sinica,

23(6): 1217—1238 (in Chinese with English abstract).

Wu, F. Y., Liu, X. C., Ji, W.Q., etal., 2017. Highly Frac-
tionated Granites: Recognition and Research. Science in
China (Series D), 47(7): 745— 765 (in Chinese).

Xia, B., Zhang, L. F., Bader, T., 2014. Zircon U-Pb Ages
and Hf Isotopic Analyses of Migmatite from the ‘Paired
Metamorphic Belt’ in Chinese SW Tianshan: Con-
straints on Partial Melting Associated with Orogeny.
Lithos, 192—195: 158—179. https://doi.org/10.1016/j.
lithos.2014.02.003

Xiao, W.J., Li, J. L., Song, D. F., etal., 2019a. Structur-
al Analyses and Spatio-Temporal Constraints of Accre-
tionary Orogens. Earth Science, 44(5): 1661—1687 (in
Chinese with English abstract).

Xiao, W.J., Mao, Q. G., Windley, B. F., et al., 2010. Pa-
leozoic Multiple Accretionary and Collisional Processes
of the Beishan Orogenic Collage. American Journal of
Science, 310(10): 1553—1594. https://doi.org/10.2475/
10.2010.12

Xiao, W. J., Shu, L. S., Gao, J., et al., 2008. Continental
Dynamics of the Central Asian Orogenic Belt and Its
Metallogeny. Xinjiang Geology, 26(1): 4—8 (in Chinese
with English abstract).

Xiao, W.J., Song, D. F., Windley, B. F., etal., 2019b. Ac-
cretionary Processes and Metallogenesis of the Central
Asian Orogenic Belt: Advances and Perspectives. Science
in China (Series D), 49(10): 1512— 1545 (in Chinese).

Xiao, W.J., Windley, B. F., Allen, M. B., etal., 2013. Pa-
leozoic Multiple Accretionary and Collisional Tectonics
of the Chinese Tianshan Orogenic Collage. Gondwana
Research, 23(4): 1316—1341. https://doi.org/10.1016/
j.gr.2012.01.012

Xu, W. L., Sun, C. Y., Tang, J., et al., 2019. Basement
Nature and Tectonic Evolution of the Xing’ an-Mongo-
lian Orogenic Belt. Earth Science, 44(5): 1620— 1646
(in Chinese with English abstract).

Xu, W. L., Zhao, Z. F., Dai, L. Q., 2020. Post-Collisional
Mafic Magmatism: Record of Lithospheric Mantle Evo-
lution in Continental Orogenic Belt. Science in China
(Series D), 50(12): 1906 — 1918 (in Chinese).

Yang, T. N., Wang, Y., Li, J. Y., et al., 2007. Vertical
and Horizontal Strain Partitioning of the Central Tian-
shan (NW China): Evidence from Structures and
“Ar/*Ar Geochronology. Journal of Structural Geolo-
gy, 29(10): 1605—1621. https://doi. org/10.1016/].
j5g.2007.08.002

Yang, T. N., Li, J. Y., Sun, G. H., et al., 2006. Earlier

Devonian Active Continental Arc in Central Tianshan:



1058 HiBR B 27

http://www.earth-science.net

A7 %

Evidence of Geochemical Analyses and Zircon SHRIMP
Dating on Mylonitized Granitic Rock. Acta Petrologica
Sinica, 22(1): 41—48 (in Chinese with English abstract).

Yin, J. Y., Chen, W., Xiao, W.J., etal., 2015. LA-ICP-MS
Zircon U-Pb Age and Geochemistry of the Dark Dykes in
Central Tianshan Block. Geological Bulletin of China, 34
(8): 1470— 1481 (in Chinese with English abstract).

Zhang, L., Zhang, L. F., Xia, B., et al., 2018. Metamor-
phic P-T Path and Zircon U-Pb Dating of HP Mafic
Granulites in the Yushugou Granulite - Peridotite Com-
plex, Chinese South Tianshan, NW China. Journal of
Asian Earth Sciences, 153: 346—364. https://doi.org/
10.1016/j.jseaes.2017.05.034

Zhang, L., Zhu, J. J., Xia, B., et al., 2019. Metamorphism
and Zircon Geochronological Studies of Metagabbro Vein
in the Yushugou Granulite - Peridotite Complex from
South Tianshan, China. Journal of Earth Science, 30(6):
1215—1229. https://doi.org/10.1007/s12583-019-1254-5

Zheng, Y. F., Chen, Y. X., 2016. Continental Versus Oce-
anic Subduction Zones. National Science Review, 3(4):
495—519. https://doi.org/10.1093/nsr/nww049

Zhong, L. L., Wang, B., Alexeiev, D. V., et al., 2017. Pa-
leozoic Multi-Stage Accretionary Evolution of the SW
Chinese Tianshan: New Constraints from Plutonic Com-
plex in the Nalati Range. Gondwana Research, 45:
254—274. htips://doi.org/10.1016/1.gr.2016.12.012

Zhong, L. L., Wang, B., Shu, L. S., etal., 2015. Structur-
al Overprints of Early Paleozoic Arc-Related Intrusive
Rocks in the Chinese Central Tianshan: Implications for
Paleozoic Accretionary Tectonics in SW Central Asian
Orogenic Belts. Journal of Asian Earth Sciences, 113:
194—217. https://doi.org/10.1016/j.jseaes.2014.12.003

Zhu, Y. F., Guo, X., Song, B., etal., 2009. Petrology, Sr-
Nd-Hf Isotopic Geochemistry and Zircon Chronology of
the Late Palaeozoic Volcanic Rocks in the Southwestern
Tianshan Mountains, Xinjiang, NW China. Journal of
the Geological Society, 166(6): 1085—1099. https://
doi.org/10.1144/0016-76492008-130

Zhu, Y. F., Guo, X., Zhou, J., 2006. Petrology and
Geochemistry of a + ey, Gabbro Body in Baluntai Re-
gion, Central Tianshan Mountains, Xinjiang. Acta
Petrologica Sinica, 22(5): 1178—1192 (in Chinese
with English abstract).

B Fp 32 5 % STk

R, T, R M, &, 2009, PG K LAY A v LGS AR L
JFE AR, 28(12): 1804 — 1816.

R, CRBIH, TAEK, 2, 2019, o7 B 8 BE 2 M A,

W RRAE - A 5 S TR 5 R IR AR 8 ) AL
il M B 2EAR, 93(1): 24— 71,

B, EWE, Y, 4, 2015, R IEAS A HLIX AE B F A A
B HI RS 28 5% %0 4 Ak B R Bl AR i 29 3. b
JE 2R, 89(12): 2286 —2313.

kA R, TAEK, 2017, VY RS R LRSS i IR - s R
JoT A AR b s S TR L . b EL R (D ), 47(1):
23—39.

ZF R EFE, B A, 4, 2018, g R AR EA S
T H) B 1 AL . HLBTIe v, 64(1): 91— 107.

Ak, AR, ARIEFE, 2007, F 6 04 5 1L L 48 A
4 8 PR S 0 55 4 3 7 . B4R L 52(9): 981—991.

TR, RAR, A, S, 2017, PR A me A ke K
X AL e A 293 . A A 254, 33(1): 1—15.

MWL, AT, FHE, & 2015, PR IL ISR SRS R4
2 LA PR K R 8 T Bt AR b R A 2 R AIE 2 Hb
X CHAIR, 31(6): 1749—1760.

PR, FJRE, 2010, 57 5 B AR F # K AR B A ek 1k 2
KAE A2 0 db K A A= R (A SRR 2% ), 40(1):
105—110.

L, G, 2018, [ 2 BRSSP TR (1) #7%
A A A S se A K L MR T2, 25(6): 1—19.

RMIC, 2Rk, W, %, 2007, 46K AR R BT
IF)RS . A7 24, 23(6): 1217—1238.

ST, XN, AR, 4%, 2017, w4y A R A IR S
WF5E . P ERE(D &), 47(7): 745—765.

B OCRE, AEakat RATT, %, 2019a. 39 A R 5 (1717 45 049 i
M5 23 1 25 . oIk BF 2%, 44(5): 1661— 1687.

Y OCAT, TR, R, &, 2008, oI i LA Rk B T
P 5 VB OB R, 26(1): 4—8.

Y AE, RA DT, Windley, B.F., 4, 2019b. HilF 4% A4 3 1
i B 5 AR WF ST kR L B L2 (D ), 49(10):
1512—1545.

VESCR, PMVEFH, BEAS, 25, 2019 MR AR B S
F 3 Ak S B . R4 44(5): 1620— 1646.

VESCR, B8, SR, 2020, R S BEER BUE AR K
i 2 1L 2 A0 R b Ak 04 4 i SR L B R 24 (D
#), 50(12): 1906—1918.

MR, R, MRS, 4F, 2006, H oK 5L IR A
ok B AE b4 IR BE % 5 Bk Ak 2% & SHRIMP-U/Pb % 4F /Y
R . A5, 22(1): 41—48.

FHARIT, BESC, M 3CAS, %, 2015, R L B I (0 5 B LA
ICP-MS #5417 U-Pb 4F % A A1 1Bk Ak 24 R¢AF . Hb B3l
R, 34(8): 1470—1481.

Rk W, SR, A, 2006. H 8 KBS G b XA 5
- e A R B 5 G S AR R bR b2 T 5T .
£ 4%, 22(5): 1178—1192.



	目次
	Column
	班公湖-怒江缝合带西界边坝‒洛隆断裂全新世活动的地质地貌证据
	巴颜喀拉块体内部五道梁‒长沙贡玛断裂中段全新世活动及最新古地震证据
	基于航空物探的嘉黎‒帕隆藏布构造混杂岩带边界厘定及其工程地质风险
	泸定韧性剪切带泸定段及其工程效应
	川藏铁路高地应力隧道减灾选线
	泊松比对川藏铁路嘉黎断裂附近地应力场的影响
	新生逆冲断裂地表垂直位错分布与断层活动性关系:以河西走廊临泽断裂为例
	基于蒙特卡洛模拟的概率断层位错危险性分析
	色拉哈断裂及邻区音频大地电磁三维阵列探测
	复杂艰险构造区铁路桥梁系统地震响应分析Part Ⅰ:断层效应影响
	复杂艰险构造区铁路桥梁系统地震响应分析Part Ⅱ：SSI（土‒结构相互作用）影响
	高速远程滑坡颗粒流研究进展
	高位高能岩崩研究现状与发展趋势
	高速远程冰‒岩碎屑流研究进展
	川藏铁路廊道泸定段地质灾害孕育过程及成灾机制
	川藏铁路廊道湖相地层斜坡断错变形机理分析及其稳定性评价:以松宗镇湖相剖面为例
	挡墙限制型散粒体斜坡堆积特征模型试验
	川藏铁路雅安至昌都段风吹雪空间分异特征及易发性评价
	川藏铁路沿线地热资源形成机理与开发潜力
	全球古‒中生代之交牙形石研究进展
	西天山巴仑台地区晚石炭世岩浆岩的岩石成因及其构造背景
	西藏安多纳茸矿区石英闪长玢岩成因及地质意义
	武功山杂岩高滩组沉积时代与物源特征：来自含榴云母石英片岩锆石U⁃Pb年龄与稀土元素组成的新证据
	中沙海槽盆地构造与沉积作用及其对远端裂陷盆地演化的启示
	湄公河三角洲第四系沉积物地球化学特征及其地质意义
	东寨港红树林沉积物中微生物群落结构特征及其对环境的响应
	利用樟树叶片氮含量和同位素组成初探武汉市大气氮沉降和氮源


	Contents
	Column
	Geological and Geomorphic Evidence for Late Quaternary Activity of the Bianba-Luolong Fault on the Western Boundary of the  Bangong-Nujiang Suture
	The Holocene Activity and Its Evidence from Paleoearthquake of the Middle Segment of Wudaoliang-Changshagongma Fault Inside the  Bayan Har Block
	Determining the Boundary of the Jiali-Palongzangbu Tectonic Mélange Belt Based on Airborne Geophysical Prospecting and Its Engineering  Geological Risk
	Luding Section of Luding Ductile Shear Zone and Its Engineering Effects
	Line Selection for Disaster Reduction of High Geostress Tunnel on the Sichuan-Tibet Railway
	Effects of Poisson Ratio on In-Situ Stress Field near the Jiali Fault along the Sichuan-Tibet Railway
	Vertical Slip Distribution along Immature Active Thrust and Its Implications for Fault Evolution: A Case Study from Linze Thrust,  Hexi Corridor
	Probabilistic Fault Displacement Hazard Analysis Based on Monte Carlo Simulation
	3-D AMT Array Exploration in the Selaha Fault and Adjacent Area
	Seismic Response of Railway Bridges in Active Complex Tectonic Zones Part Ⅰ: Effects of Fault Effects
	Seismic Response of Railway Bridges in Active Complex Tectonic Zones Part Ⅱ: Effects of SSI (Soil-Structure Interaction)
	State of the Art on Rock Avalanche Dynamics from Granular Flow Mechanics
	Research Status and Development Trend of the High-Altitude Extremely-Energetic Rockfalls
	Review on Rock-Ice Avalanches
	Forming Process and Mechanisms of Geo-Hazards in Luding Section of the Sichuan-Tibet Railway
	Analysis of Deformational Mechanism and Stability Evaluation of Lacustrine Deposit within the Corridor of Sichuan-Tibet Railway:  An Example from an Outcrop at Songzong Town
	Model Tests on the Accumulation Features of Granular Slope Confined by Retaining Wall
	Spatial Differentiation Characteristics and Susceptibility Evaluation of Wind-Blown Snow along the Ya’an-Qamdo Section of the  Sichuan-Tibet Railway····················
	Formation Mechanism and Development Potential of Geothermal Resources along the Sichuan-Tibet Railway
	Advance in the Study of Global Conodont during the Palaeozoic-Mesozoic Upheavals
	Petrogenesis and Tectonic Setting of the Late Carboniferous Igneous Rocks in the Baluntai Region of the Chinese Western Tianshan
	Petrogenesis and Geological Significance of Quartz Diorite Porphyry in Narong Mining Area, Tibet
	Depositional Timing and Provenance Characteristics of the Early Paleozoic Gaotan Formation in the Wugongshan Area, Jiangxi Province:  New Evidence from Detrital Zircon U-Pb Dating and Rare Earth Element Compositions of Garnet-Bearing Mica Quartz Schist
	Tectonics and Sedimentation of the Zhongsha Trough Basin: Implications to the Basin Evolution in Distal Rifting Margin
	Geochemical Characteristics and Geological Significance of Quaternary Sediments in the Mekong Delta
	Microbial Community Structure and Its Response to Environment in Mangrove Sediments of Dongzhai Port
	Reconstruction of Atmospheric Nitrogen Deposition and Nitrogen Source in Wuhan by the Nitrogen Contents and Isotopic  Composition of Camphor Leaves



