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Abstract: Although previous researchers have conducted numerous studies on the early Paleozoic tectonic evolution of the
Proto-Tethys in the Western Kunlun Mountains, there are still different opinions in understanding the closure timing of the
Proto-Tethys Ocean. In this article, we have conducted geological, petrological, geochemical, and isotopic
geochronological studies of the Middle Ordovician volcanic rocks and monzogranite of the intrusive accretion complex
in the Mailun area of the eastern Kudi. The results show that rhyolite samples have SiO, contents ranging from 75.83% to
76.24%, K,O contents ranging from 4.68% to 5.35%, Na,O contents ranging from 3.09% to 4.22%, and A/CNK values

ranging from 1.00 to 1.05, indicating that the rhyolite is a weak peraluminous rock and belongs to the high potassium
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alkaline series. The rhyolite samples haveY}REE contents rangingfrom 161.95x10°° to 238.53x10°, (La/Yb)y values
ranging from 10.11 to 10.97, (Gd/Yb)y values varying from 1.26 to 1.33, and JEu values ranging from 0.24 to 0.26. The
monzogranite samples have SiO, contents ranging from 69.39% to 74.81%, K,O contents ranging from 4.01% to 5.41%,
Na,O contents ranging from 3.62% to 3.99%, and A/CNK values ranging from 1.01 to 1.20, indicating that they belong to
the weak to to strong peraluminous rocks and/or belong to the high potassium alkaline - shoshonitic series. The
monzogranite samples have Y REE contents ranging from 233.08x107 to 754.92x107°, (La/Yb)y values ranging from 12.04
to 34.84, (Gd/Yb)y values ranging from 1.60 to 5.26, and 6Eu values varying from 0.54 to 0.7. The rhyolite in the Middle
Ordovician volcanic strata in the Eastern Kudi area has the LA-ICP-MS zircon U-Pb age of (473.4+4.8) Ma. It is believed
that the rhyolite was formed in the early Middle Ordovician Epoch in the active continental marginal environment based on
its zircon age and geochenical characteristics. The monzogranite has the LA-ICP-MS zircon U-Pb age of (459.3+1.1) Ma,
indicating that it was formed in the late Middle Ordovician Epoch. It belongs to the strong peraluminous S-type granite with
its magma sourced from the metamorphosed sedimentary rock. The monzogranite was formed at the beginning of the post-
collision stage, indicating that the closure of the Proto-Tethys Ocean in the Eastern Kudi area was in the late Middle
Ordovician Epoch. Results of previous researches and this study have shown that the Proto-Tethys Ocean in the Western
Kunlun Mountains is characterized by many islands. The development of Kudi Ophiolite and Kangxiwa-Subashi Ophiolite
indicates that the Proto-Tethys Oceanic plate was subducted sequentially from north to south.

Keywords: Western Kunlun Mountains; Kudi; Proto-Tethys Ocean; Middle Ordovician; post-collision; S-type granite
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Fig. 1. Simplified geological map of the Kudi area
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Fig. 2. Photo of outcrop and micrograph of microstructure of rhyolite
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Fig. 3. Photo of outcrop and micrograph of microstructure of fine grained monzogranite
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Table 1. The isotopic U-Pb dating results of zircons from the rhyolite
Fdh s ER/(x10°°) Az F A AL % HeE HFH/Ma
206Pb/ 207Pb/ 207Pb/ 208Pb/ 232Th/ 206Pb/ 207Pb/ 207Pb/
PSTWI Pb U Th 2385 lo 2355 ®  206py, lo 2321 ° 2385 lo 2385 lo 2355 lo 206py, lo
1 266 3093 15188.1 0.0755 0.0008 0.6882 0.0098 0.0661 0.0008 0.0175 0.0003 1.0645 0.0026 469.0 4.8 531.7 7.6 811 26
2 145 1687 7533.5 0.0751 0.0008 0.5951 0.0082 0.0575 0.0007 0.0192 0.0003 1.0179 0.0065 466.8 4.8 474.1 6.5 510 27
3 428 4616 198 84.7 0.0761 0.0008 0.8203 0.0148 0.0781 0.0013 0.0215 0.0003 1.1528 0.0084 473.1 4.8 608.2 10.9 1150 34
4 192 2009 9380.8 0.0748 0.0008 0.6097 0.0084 0.0591 0.0007 0.0204 0.0003 1.4977 0.0095 465.2 4.8 4834 6.7 571 26
5 107 1265 4929.6 0.0744 0.0007 0.5775 0.0080 0.0563 0.0007 0.0217 0.0003 0.8650 0.0032 462.6 4.6 462.8 6.4 464 28
6 246 2791 12068.7 0.0756 0.0008 0.7996 0.0113 0.0767 0.0010 0.0204 0.0003 0.9960 0.0150 469.8 4.7 596.6 84 1114 25
7 102 1257 4085.5 0.0753 0.0008 0.6485 0.0098 0.0625 0.0008 0.0249 0.0004 0.5407 0.0034 468.1 4.8 507.6 7.6 690 27
8 140 1628 5883.5 0.0752 0.0007 0.5984 0.0083 0.0577 0.0007 0.0239 0.0004 0.8344 0.0016 467.5 4.7 4762 6.6 518 27
9 348 4148 149 83.8 0.0750 0.0007 0.6500 0.0090 0.0628 0.0008 0.0232 0.0004 0.7315 0.0012 466.4 4.7 5085 7.0 703 27
10 343 3605 137 08.5 0.0815 0.0008 0.7731 0.0120 0.0688 0.0009 0.0250 0.0004 0.9002 0.0012 505.0 5.0 581.5 9.0 893 28
11 87 1013 4815.1 0.0765 0.0008 0.6108 0.0085 0.0579 0.0007 0.0180 0.0003 0.9833 0.0015 4753 4.7 484.1 6.7 526 27
12 126 1393 6253.7 0.0757 0.0008 0.6631 0.0092 0.0635 0.0008 0.0201 0.0003 1.1675 0.0008 470.6 4.8 5165 7.2 725 26
13 133 1604 6615.0 0.0769 0.0008 0.6552 0.0092 0.0618 0.0008 0.0202 0.0003 0.7116 0.0014 4773 4.9 511.7 7.2 668 26
14 106 1235 5305.6 0.0771 0.0008 0.6130 0.0085 0.0576 0.0007 0.0200 0.0003 0.8672 0.0020 479.0 4.8 4854 6.7 516 27
15 51 604 2166.5 0.0766 0.0008 0.6613 0.0097 0.0626 0.0008 0.0236 0.0004 0.6845 0.0007 4759 4.7 5154 7.6 694 29
16 374 3976 159727 0.0814 0.0008 0.6764 0.0093 0.0602 0.0007 0.0234 0.0005 0.9439 0.0010 504.7 5.1 524.6 7.2 612 26
17 41 510 2008.6 0.0747 0.0007 0.5898 0.0086 0.0573 0.0008 0.0202 0.0004 0.6344 0.0015 4643 4.7 470.8 69 502 29
18 178 2135 9421.3 0.0750 0.0008 0.6333 0.0089 0.0613 0.0008 0.0189 0.0004 0.8708 0.0008 466.1 4.7 4982 7.0 648 28
19 222 2605 136 13.1 0.0753 0.0008 0.6180 0.0086 0.0595 0.0007 0.0163 0.0003 1.1246 0.0052 468.0 4.8 488.6 6.8 586 27
20 233 2724 11204.8 0.0764 0.0008 0.7464 0.0109 0.0708 0.0010 0.0208 0.0004 0.8131 0.0012 474.6 4.9 566.1 83 953 28
21 88 1055 4608.9 0.0756 0.0008 0.6238 0.0086 0.0598 0.0007 0.0191 0.0003 0.8490 0.0006 469.9 4.7 4923 6.8 598 27
22 289 3045 11566.4 0.0799 0.0008 0.8279 0.0182 0.0751 0.0014 0.0250 0.0005 0.9406 0.0080 495.7 5.1 612.4 13.4 1072 38
23 116 1357 52422 0.0770 0.0008 0.6275 0.0088 0.0591 0.0007 0.0220 0.0004 0.7554 0.0014 478.2 4.8 4945 69 571 27
24 169 2190 85559 0.0741 0.0007 0.5876 0.0081 0.0575 0.0007 0.0197 0.0004 0.5363 0.0013 461.0 4.6 4694 6.5 511 27
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Fig. 5. The diagram for the weighted mean age and concordia diagram of the LA-ICP-MS U—-Pb ages of zircons of the rhyolite
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Fig. 7. The concordia diagram of the LA-ICP-MS U-Pb dated ages and the weighted mean age of zircons from the nonzogranite

4.2 EAMIRIFIFE
FEM IR — R SUAE 1 K ALK A I E RO R MR O R 45 B A S K3,

R3 RYEM_KIEREETEXTENHETZREXSH

Table 3. Analytical results of major and trace elements of rhyolite and monzogranite samples and related parameters

B P8YQI P8YQ2 P8YQ3 P8YQ4 P9b1 P9b3 P9b4
A s &= ZRAERE
Si0, 76.24 76.2 75.83 76.16 69.39 73.19 74.81
TiO, 0.09 0.1 0.09 0.1 0.480 0.19 0.12
ALO; 12.44 12.73 12.92 12.36 15.12 13.86 13.08
Fe,0; 0.31 0.41 0.15 0.49 0.53 111 1.24
FeO 0.84 0.65 0.67 0.91 2.18 0.84 0.22
MnO 0.019 0.019 0.017 0.018 0.034 0.029 0.024
MgO 0.07 0.06 0.09 0.15 1.14 0.16 0.08
Ca0 0.53 0.28 0.5 0.4 1.14 0.52 0.61
Na,0 3.56 3.75 422 3.09 3.73 3.62 3.99
K.0 5.00 5.06 4.68 5.35 4.01 541 5.00
P,0; 0.013 0.013 0.014 0.016 0.115 0.026 0.020
Los 0.83 0.68 0.76 0.85 2.04 1.00 0.75
Rb 190.0 187.8 136.7 177.3 2514 2473 252.6
Sr 46.4 334 58.6 49.6 152.9 218 19.5
Ba 3123 319.8 3242 392.5 470.6 163.1 269.0
Ga 14.62 15.42 16.81 16.80 2433 20.54 18.21
Nb 13.43 12.83 12.56 13.56 15.89 26.58 16.57
Ta 133 1.28 1.20 1.38 2.29 1.88 2.15
Zr 128.8 123.4 123.9 135.7 177.3 276.0 170.4
Hf 447 4.24 4.18 4.50 4.70 9.68 5.23
Th 35.1 36.2 30.7 38.4 20.42 22.56 22.88
\% 9.6 8.5 8.7 8.4 36.9 0.1 1.9
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5 P8YQI P8YQ2 P8YQ3 P8YQ4 P9b1 P9b3 P9b4
Cr 4.0 5.0 3.6 32 10.1 3.0 4.0

Sc 0.60 0.50 0.33 0.53 7.26 2.90 4.49

U 1.73 3.82 1.46 0.99 5.45 5.70 12.48

La 45.75 45.86 39.53 57.44 153.4 64.32 59.12

Ce 83.46 83.15 69.8 103.5 335.4 126.5 106.7

Pr 8.77 8.85 7.47 10.88 40.95 14.34 10.98
Nd 28.81 28.8 24.54 35.52 150.2 50.73 35.6
Sm 5.1 5.1 441 6.5 26.52 10.19 5.48
Eu 0.39 0.39 0.34 0.49 421 1.65 1.18
Gd 472 4.66 4.07 6.04 19.35 7.89 457
Tb 0.84 0.79 0.72 1.07 2.64 1.26 0.63
Dy 5.06 477 443 6.86 11.36 6.65 327
Ho 1.01 0.94 0.86 1.36 1.96 13 0.67

Er 2.73 2.57 2.33 3.66 498 3.58 1.98
Tm 0.45 0.44 0.39 0.61 0.64 0.62 0.36
Yb 3.02 2.82 2.56 3.83 2.97 3.6 2.31
Lu 0.59 0.57 0.5 0.77 0.36 0.45 0.27

Y 23.75 22.84 21.15 34.06 46.13 34.04 19.21

o 2.20 2.34 241 2.15 227 2.70 2.54
A/CNK 1.02 1.05 1.00 1.05 1.20 1.10 1.01
Mg 11 6 15 17 40 13 10
K,0/Na,0O 1.40 1.35 1.11 1.73 1.07 1.49 1.25
Rb/Sr 4.09 5.62 2.33 3.57 1.64 11.34 12.95

YREE 190.7 189.71 161.95 238.53 754.92 293.08 233.12
(La/Yb)y 10.23 10.97 10.41 10.11 34.84 17.28 12.04
SEu 0.24 0.26 0.24 0.25 0.54 0.7 0.6
(Gd/Yb)y 1.26 133 1.28 127 5.26 1.78 1.60

e ERICEw AL A%, MEICE AL A *10,

MEUAEHISIO & B NT5.83%~76.24%, AlLO; & & N12.36%~12.92%, K,O0% & N4.68%~
5.35%, Na,O&F & N3.09%~4.22%, CaO& & N0.28%~0.53%, w(K,0)>w(Na,0)>>w(Ca0),
w(K,0)/w(Na,O)E ~N1.11~1.73; MgO® & ~0.06~0.15%, Mg " N6~17, A/CNKIH N1.00~
1.05, N¥EAE A A, BARSIEHoN2.15~2.41, (ESIO-KOEfE & N Eassnitt 251 (K8).

MECEM LIRS EBYREENI61.95%10°~238.53x10°°, & &$%5, (La/Yb)WfE N10.11~
10.97, (Gd/Yb)fH N1.26~1.33, JEuN0.24~0.26, FHEME 0L, EELILFRSE, A
TR o B L IC R ERR PR A bR AR o M 28 2400, A LPHE, MR (E9a),

MECE R TR R i AR b ik M B (BE9b) EoR K& F2E A JLHRb. KE &, mgmic
#Th. U, ZrMERH L EE, KETRALRKSHRL T, BafE58H, mpmicRTi. PiilT
1, NbAHXT 54 HiMEAHZA TCESe. V. Co &1

TR A HSI0,E EN69.39%~T74.81%; ALOsF & N13.08%~15.12%, K,O& & N4.01%~
5.41%, Na,OF & N3.62%~3.99%, w(K,0)/w(Na,O)H N1.07~1.49, MgO& & 750.08~1.14%,
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i ot A 48 e 1 9 A R R BRI — IR, Rl S Ak SR R DL LR R R 2 AT, &R
PO R R R 58, BUEERT R R, K2 B 4R R STAE b i B T e il e 3R 85, R AE M T N R ik
B G A e AR, T AR AT RE S AT H BUbR 5 5 Rl 2 i R

SR I R BT S YA B 2 43 DR - T R T AN R R PR AR I v R A AR, I T A A AR Al e AR )
AR RO T T R SPAE K A T A e R R A R, SRR 50 km,  H TR T R
(1) %2 A5 B B I SR AL RS P R B, TR SRR BN B, R EA T (<875 °C) SPAE M A IR E IRIR 1)
T DT 2 OBl A R T TR o v U B SPAE (K A AR AE R it A R R T R S R AR AR B (<50 kmD
TERRAR T IR, TRt R P A DR RO R DA S SR R s R, E S R A B A P A AT R AR AR I
TER S R B 1 B s i b BB IR B, AR A K E GRS A 2 TR A K
JRAZ, FERR T KB . 40 (=875 °C) SPAL A K.

KRR A TR NTT0 C<875 °C, HJB T mIESPIEH A . Mot —KAL K A B &K E €
MG, W RAEXGEHE . HT, RPSRKIEK S TH R 5, B AR T b b il 4 1 25 3R S ik
BEEATT S .

g% b AT R B KA R A ARG L A S RE R T AR, IR AR SR R T A R BR BRI ER
B F2E bt — 7 R ARF B 3 A T o SR TR, IR R A — o TR AR ST R A R P A ) S R 4 T
H LB B 30



152 VI /= S 2026 4

533 WHEEXL

VG B2 P b — 5 7 5l AR AR B AR A 3 BT 8 I DR R B T T A i ek DA R P R, FE R BT
A 2 TE AL P8 1] - 30T 2R 7 1) SIS RO AT B — 22 -0 2 T Rp 8 5t WSS G T 4 Hh e i R e 2 T
e ZRE . A R e SR . 2 TR gk DL R B T G TR AR

14 2R 25 ORI 9 5 7 B M i 453 2 AR 05 9(519.5+1.2)~ (494.3+0.9) Ma, K5 % o4 2 %
T THE TR 7 A O o S R A P o B e S OV 0 b — AT el DT S P O 2 B B — A A K A
((512+4) Ma) TR AR MR € B, AR JFURE 52 o 00 o ¥ ek B e K2R BE AR |
Wi tH: 7 0% 85 AT U—PbAE I8 2 (473.4+4.8) Mallz BT L RF R i i 0036 2 KB i & IR B, K AE I
BRI VR 2 5 85 U-PoAE R (459.3+1.1) Ma, AR TR ITIE. Xiao%k PO i it e Hb -
H 8 TR S W AR WM INA BT PR A ArE R M, B8 BT IR R AE B 9451 Ma, 1A
o AL B AR I A P A S B R T A s X o 2 I 7 b G AL P A R — A R M A A
STITE R ((467.443.3). (462.3+2.6) Ma); %502 7 i th 4% 45 217 BT A A P A 54 5 45 1 U—PbAE:
W N (441£2) Ma, 2T G A AR TR A A0 K BT B 5K OB S I 5 1 R 3k L AR B 3 2
i ((445.6£2.5) Ma) & JERE 3 J7 7 i Al 48 B BN Mh 52 38 Mk 0 7= s SR T S0 7T s KR
Sk e BL T AR B DL {10 Y U B A U—PbAE A A (444.2+3.5) Ma, NI JEAG Hh5E 0% il R
CHUB L w5 Wi FEAL ST 70 Bl W5 0 — K25 45 47 U-Pb4E RS N (456+2) Ma, TERLT iRt &
FM TR A E. maReSl PR EP AR R SR B KRS, BRERN
(446.4+2.2) Ma, FH78 T 70 B3 11045 0 B B 128 77 1 B ORF ol 1) 9 i At P 4D ) 3 A ot 2 46

ZhaZ: TR 52 76 B 3 1L T 0 0 R 76 BL- 75 BT B o oM K - S - X A AR Y 446~
455Ma, FLN-MORBHFE. JBRALIE AL 8 1:25 77 X sk b 5 i 2 U0 Bl 5 & UL BE AN R 8 B SRR
SRV R TR A, o A T RRAL-HEVE FLWT R O, ALl B TR PR N B B IV A BT, I
AR Ry v B kT R B o iR SR VA B IR K BT R ki B PO A A I i X e B 4 4 L
B (0,D) N Kb G M. TERGIRREEE (S\W) NIERARBID G5 Rl . g
A LOOT I\ TR 2 A1 B AIE W RS 7 BL- 75 B A A 7E Ry AR AR LR AF AR, TSR B 3 v 25 /0 A B g b
BRI AR . T AR O S A R T BB A K ((457.6£2.6) Ma) BT SR Z A,
R JFAFR BT PE M PG 3h . P AL S0 IF 70 28 B h A 98 TN KA 45 A U-PbAE RS 9 (452+2) Ma, TE
TR T R P S N I IR . VR R BRI B BLAE A& T R I FL2E A T R T 20440 Ma, 2N
R IATE AL T AR AL ) 8 IR RS TR A A o MR 7T 0 R I B TR 2 R I P R R —
R SRR INKE ((429.6+1.4) Ma) RIRE A, ERHEFAER P ERHZ A S MG .

R NIE 90 R 5 2 o 5. AR AR TG B A 2 b 45 5 R0 RE G L -5 AT iR 4 s, WTRE R R G
H X B AR BT 2 P RRIE, TRERRR e B DT R R A A, B AL R AR R . BTN R
FNASCHITF 78 2% B Pt — 5 SR A P B0 v v S Rt PGB O o, R s 45 v SR L300, e Lo A B Al
VA B R AR AR T AR T A FH 36 N G RS AR B B, G SR Oy S R R Y B . RV BT AT R AR A T
Hh B ) Tk 2R - R R g T G 0 v, B - R o R R AR R 3 L DA R R AR TEAE

6 5w
1) BT 88 2 2R 3 O b BB 45 K L BB E B S80S LA-ICP-M S5 £1 U-Pb4E#4 4 (473.4+4.8) Ma,
WAy Bt R, T R T B KB A G 5 .

2) KK A LA-ICP-MS#: 41 U-PbAE RS J(459.3+1.1) Ma, K A B, J& T SAlsn
TR RE, BRIEX LIRS, RGBT, Bt AR —0 AR e i & R



ER ] FEZR, 55 P8 RO AR R v B B o e A B DR S B A A 5 1 R P 44 153

i B g 1 5 3
3) PRSI RRF SR TR B 2 B IE, R BRI as ARV FL- 5 AT iR s, H LT
PR A o

Brift: IUH St B by b A DXt 2 e OB 55 R PR LR AT H AT IR T, R b H i R vh Sz B
A8 X3t o A B SR A, R AR T R S, ARk IR

EEPEE

(1] FEoohk, ZEAR, B, S5 74 RO AL R G 7 T O b SRR AE X bE S R MM 36 5 S [0]. MR 27, 1997, 25(2): 53-59.

[2] JARE, Zegkse. 74 R HUE BES IS RERL IR ). 447 544k, 2000, 16(3): 380-384.

[3] HEFW, TZ, 57, & FieVE RO e rests & HAIE R X I]. #FUER, 2003, 22(10): 745-750.

[4] A, XN, HER, % ARE “FEkegs” MR A SR R]. AR, 2003, 13(10): 1116-1120.

[51 AgE, T, WA, & PRGNS ARMINNKE . 38 WK R BURIE 2S4S A1 SHRIMP U-PoJlI4E[1]. H BT,
2006, 25(12): 1441-1449.

[6] el REw, K, & 1R OKEVEE MR 7 9%, R FRE A U-PbAEARE L], & A 54R, 2013, 29(9): 3065-3079.

[7]1 &M, £, X, 55, 7 RO b de s s i R 2R AE S M3 8 [T, HiBRAL 27, 2014, 43(6): 592-601.

[8] M, iR, %8, 5. V5 R CAbG A brh Ay — i i R M 0 3 R B L [J]. HaBRAL 27, 2013, 42(5): 454-466.

[9] A, VFES. el R-ARHT PR T HU XN 8 oAk B rh IR VR R G R ORI IS = ). PEARHLR, 2017, 50(2): 1-15.

[10] BEPE2 R A BE. J43C004004(FRFLIE)  143C001004(GH A %) 1:25 /5 [X 4k 3 5 8 25 4R 25 [R]. 2004.

[11] RIC, HAK K. B RS0 5T b 3 U-PosE R R I 2[0]. BE2-84R, 2004, 49(16): 1589-1604.

[12] s, 2R S a B MER S R R M), dbst: Hust i ik, 2004.

[13] Boynton W V. Cosmochemistry of the rare earth elements: Meteorite studies[M]//Developments in Geochemistry. Amsterdam: Elsevier, 1984: 63—
114.

[14] Pearce J A. Trace element characteristics of lavas from destructive plate boundaries[J]. Andesites, 1982: 525-548.

[15] WEEFILHR 7= FF R B Brsd ik 2 AR — iy 1:5 05 X3 B = i A 4R 45 [R]. 2014.

[16] Smithies R H. The Archaean tonalite—trondhjemite—granodiorite (TTG) series is not an analogue of Cenozoic adakite[J]. Earth and Planetary Science
Letters, 2000, 182(1): 115-125.

[17] Rapp R P, Watson E B. Dehydration melting of metabasalt at 832 kbar: Implications for continental growth and crust-mantle recycling[J]. Journal of
Petrology, 1995, 36(4): 891-931.

[18] Sun S S, McDonough W F. Chemical and isotopic systematics of oceanic basalts: Implications for mantle composition and processes[J]. Geological
Society, London, Special Publications, 1989, 42(1): 313-345.

[19] Whalen J B, Currie K L, Chappell B W. A-type granites: Geochemical characteristics, discrimination and petrogenesis[J]. Contributions to
Mineralogy and Petrology, 1987, 95(4): 407—419.

[20] Sylvester P J. Post-collisional alkaline granites[J]. The Journal of Geology, 1989, 97(3): 261-280.

[21] Collins W J, Beams S D, White A J R, et al. Nature and origin of A-type granites with particular reference to southeastern Australia[J]. Contributions
to Mineralogy and Petrology, 1982, 80(2): 189-200.

[22] TEEHE, #A3. YT RBI A RABEIR B = BEAE B A 85 A U-POAEAR S HUBRAKE K BRI 70 (0], 5 A 3], 2012, 28(12): 3887-3900.

[23] RAETC, XI/NGh, L0F65, 55, w2 AR A BOIRA STTT]. Hh E R HERRL S, 2017, 47(7): 745-765.

[24] Drake M J, Weill D F. Partition of Sr, Ba, Ca, Y, Eu?', Eu®", and other REE between plagioclase feldspar and magmatic liquid: An experimental
study[J]. Geochimica et Cosmochimica Acta, 1975, 39(5): 689-712.

[25] AL, S, WS, &5, PURUL FRAE b A BT WRFIE A 0 R 0] R 4R, 2006, 27(2): 115-122.

[26] Sylvester P J. Post-collisional strongly peraluminous granites[J]. Lithos, 1998, 45(1/2/3/4): 29—44.

[27] Altherr R, Holl A, Hegner E, et al. High-potassium, calc-alkaline I-type plutonism in the European variscides: Northern Vosges (France) and northern
Schwarzwald (Germany)[J]. Lithos, 2000, 50(1/2/3): 51-73.

[28] FE/NAK, BEVLAE, REAE. R X AR R T W-IE AR ME TR AT FRETTG/ARIE v A TS RURRE e AR KAL), A4,
2007, 14(2): 149-158.

[29] &/NA, ZEEkAE, BRER], & E RO S SeIRY 2 o BR Ak KR AR L 27 R A R J3 Rl o e R 7R S M 5 J5E S AR 40 0], koo,
2002, 47(6): 474-480.

[30] ConeyJF, Harms T A. Condilleran metam orphic core complexes Cenozoic extensional relics of Mesozoic compression[J]. Geological, 1984, 19:815—
818.

[31] Haxel G B, Tosdal R M, May D J, et al. Latest Cretaceous and early tertiary orogenesis in south-central Arizona: Thrust faulting, regional
metamorphism, and granitic plutonism[J]. Geological Society of America Bulletin, 1984, 95(6): 631.

[32] Barton M D. Chapter 16: Cretaceous magmatism, metamorphism, and metallogeny in the east-central Great Basin[M]//Geological Society of



154 VI /= S 2026 4

America Memoirs. Geological Society of America, 1990: 283-302.

[33] f&/MHK, J.Adam, T.H.Green, 5. 257 2 BUA #IE AR TR AAMIE MIRIETOB A A AF (0], P EFL2(DH#: HEF), 2005, 35(9): 837-
846.

[34] Pearce J A, Harris N B W, Tindle A G. Trace element discrimination diagrams for the tectonic interpretation of granitic rocks[J]. Journal of Petrology,
1984, 25: 956—983.

[35] ZERAR, skasn. v RO ke S8 I MR A T X B 85 A LA-ICP-MS U-Pba: i K L3 X [J]. & A4k, 2014, 30(8): 2393-2401.

[36] AHFR, LM, T45, %, 78R CREMIKIS ol % s 550 U-PhARS . SRl SR E A3 B, BT IRIT, 2018, 64(2): 498-508.

[37] oM, FME, B3O, & SRR TR IR E: 78 G128 BUA IR IR IR D). 6 A 244K, 2003, 19(3): 399-408.

[38] HR, Ak, 822, S5 iy h AR RN S 3BT B S T). BB, 2021, 56(2): 430-448.

[39] T, EMRIE, GEe, S VU5HCRE A0 2 - R b DRI R R Ak e B0 5 S EL T R SC0). BB TR 22 224 (A AR BHERR), 2022, 49(6): 641—
652.

[40] Harris N B W, Pearce J A, Tindle A G. Geochemical characterization of collision-zone magmatism. In: Coward MP and Ries AC (eds )[J]. Collision
Tectonics, 1986, 1967-1981.

[41] ¥ RE24 HUBT R 5%, J43C003004(H 35 B l) 1: 253 [X A5 H 5 1 254 75 [R]. 2004.

[42] Clemens J D. S-type granitic magmas—Petrogenetic issues, models and evidence[J]. Earth-Science Reviews, 2003, 61(1/2): 1-18.

[43] Huang L C, Jiang S Y. Highly fractionated S-type granites from the giant dahutang tungsten deposit in Jiangnan Orogen, Southeast China:
Geochronology, petrogenesis and their relationship with W-mineralization[J]. Lithos, 2014, 202: 207-226.

[44] Rong W, Zhang S B, Zheng Y F. Back-reaction of peritectic garnet as an explanation for the origin of mafic enclaves in S-type granite from the jiuling
batholith in South China[J]. Journal of Petrology, 2017, 58(3): 569-598.

[45] Chakraborty K, Ray A, Chatterjee A, et al. Neoproterozoic granitic activity in syn-collisional setting: Insight from petrology, geochemistry, and
zircon—monazite geochronology of S-type granites of the chotanagpur granite gneissic complex, eastern India[J]. Geological Journal, 2019, 54(5):
3112-3147.

[46] Zhang C, Liu D D, Zeng J H, et al. Nd-O-Hf isotopic decoupling in S-type granites: Implications for ridge subduction[J]. Lithos, 2019, 332: 261-273.

[47] F4a, B, MR, 5. AEIE IS0 Ol F 1 EZRAED]. A A %Rk, 2000, 16(2): 169-173.

[48] Liégeois J P, Navez J, Hertogen J, et al. Contrasting origin of post-collisional high-K calc-alkaline and shoshonitic versus alkaline and peralkaline
granitoids. The use of sliding normalization[J]. Lithos, 1998, 45(1/2/3/4): 1-28.

[49] HDOME, XS AR, DoREE, &8, FERCE BT FLBE S T7VAM]. bt st diAiAt, 2002.

[50] Xiao W, Windley B, Liu D, et al. Accretionary tectonics of the western Kunlun Orogen, China: A Paleozoic—early Mesozoic, long-lived active
continental margin with implications for the growth of southern Eurasia[J]. The Journal of Geology, 2005, 113(6): 687-705.

[51] XU7e, 258, 5K, 5. 74 RS ARG oG R X v BBt rp R o A Pl B B LT A PR 85 0], THFR 30T, 2023, 42(4): 595-610.

[52] Folft, ¥R, fUt-F, &6, 96 RO R SRR SR AR A B 78 R MR AL 22 AR 47 U-Po-HTR] (7 34T FE (7], HBBTRLE, 2013, 48(4): 997

1014.
[53] TkHE, R 0, 5. 76 R LA R BRTH S A A Pb-HIF AL 3 2 BURFE 25 A0 R SR XRFAE[J]. BB 2441, 2017, 91(12): 2667
2678.

[54] SBImid, XUHEME, B IR, &5 B9 HE A R 2 B o HEL o 7% UG B Mt ek o o 2 1) R PR B 5 2 S [0, ST RHEG 1 A, 2018, 37(6): 1-10.

[55] FRTEAL, FH4koe, s, 55, V0 RO 1E LG B RN s A R o SRR SR P IR i R R 20 0], 2 A1 2544, 2022, 38(11): 3321-3340.

[56] TWet, fhEH, 22K, 5 19 RO RFEMI IR AECE . B4 5k 5 LA-ICP-MSH: 47 U-PoE F FHEEH Re-Os 58 A L [T]. 5 41%
%, 2011, 27(6): 1770-1778.

[57] Zha X F, Dong Y P, Gao X F, et al. The Early Paleozoic subashi ophiolite in the West Kunlun Orogenic Belt (northwestern Tibetan Plateau):
Implication for the tectonic evolution of the Proto-Tethys[J]. Journal of Asian Earth Sciences, 2022, 238: 105388.

[58] HATT. 78 RA R HAENEE RIEARTIREAL )], FrilA GE)E, 2019, 42(1): 18-21+423.

[591 X2, V5 B It ity (05 BY) B A 2 Bty AR AR B p AR AR UL B 5 IS TR AL [D]. 15 %2 K2 K22, 2015.

[60] M, AR, Zi, 5. 78 R OHT - AU IR )] HERFLE, 2014, 39(8): 987-999.

[61] EFLR, TAEM, Masumeh SARGAZI, 55, A AMEK /R G /K 66 BT tHERE A T JURF B 307 R 1) O e R FTE R (D). SBTIR AT, 2024, 70
(6): 2142-2160.

[62] VFREE, AL, XIRROR, A, 74 RO REVE UM R ASWAL LA 2 KR L[T). HUBER, 2004, 78(6): 733-743.

[63] %8, B4, JE/ME, 5. 78 R RS W i RE 7O s R IR L], S AT W2k E, 2016, 35(4): 563-578.



