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Abstract The time and metallogenesis of collision between different terrains is one of the hottest topics for tectonic evolution and
mineralization of the Central-Asia Orogenic Belt. It’ s unclear that whether there is late-collisional magmatic activity in northern
Xinjiang area. The tectonic transformation time from collision to post-collision, characteristics of magmatic activity and metallogenenic
response during this tectonic evolution are also undefined. The present paper reports new geochemical and chronological data of
intrusive rocks in the Xilekuduke district, northern area of East Junggar. The intrusive rocks are divided into four types, including the
340Ma diorite, 328Ma monzonitic granite, 325Ma granite porphyry and 315Ma quartz porphyry. All the four kind intrusive rocks are
high-K calc-alkalic. The diorites possibly formed at late-collisional setting. The diorites are metaluminous, and have typical
geochemical signatures of arc, including depletion of Nb, Ta and Ti, and without depletion of P and abnormality of §Eu. The
monzonitic granites and granite porphyries possibly formed at the early stage of post collisional setting. The monzonitic granites are
weakly peraluminous, and have transformational geochemical signatures of arc and post-collisional granite, such as weakly possive
abnormality of §Eu, depletion of Nb, Ta and Ti, and medium depletion of P. The granite porphyries are weakly peraluminous, and
have untypical geochemical signatures of post collisional granite, including negative Eu anomaly, the obvious depletion of Nb, Ta, Ti,
P. The weakly peraluminous quartz porphyries have typical geochemical signatures of post collisional granite, including negative Eu
anomaly, strong depletion of P, were possibly formed at post-collisional extension setting. Evidence that the intrusive rocks in the
Xilekuduke district have low (*¥St/**Sr) . ratio (0. 702976 to 0. 704306) and positive &y, () values ( +5.8 to +6.8) with 7, ages
ranging from 524Ma to 588 Ma suggests that they were possibly derived from partial melting of the Early Paleozoic oceanic crust. It is
suggested that the Sawuer island arc had experienced five evolutional periods in the Late Palaeozoic as following: subduction period
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(from 400 to 370Ma) , major collision period (from 360 to 340Ma) , late-collision period (from 340 to 330Ma) , early post-collisionl
period (from 330 to 320Ma) and post- collisionl extension period (from 320 to 280Ma) .

Key words Tectonic evolution; Magma activity; Late collision; Post collision; Xilekuduke; Xinjiang
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Fig. 1
(a) F,-Ettix fault zone; F,-Ertai fault; F,-Ucharal-Jinghe-Aaikkudug-Shaquanzhi fault; F,-Kazakhastan central fault; Fs-Kalatau fault; F,-

Changawozi-Baluntai-Hongliuhe fault. Ophiolite belts: (D Qiaoxiahala-Bulgon ophiolite belt; (2) Armantai-Hongguleleng-Tacheng ophiolite belt; 3
Kalamali-Darabut/Karamay-Tangbale ophiolite belt; @ Bayingou ophiolite belt; (3 Bingdaban-Gangou-Qulengtage ophiolite belt. Paleozoic tectonic
unites: | |-Paleozoic arc-basin system in southern Altay area; II,-Late Paleozoic Sawuer island arc; II,-Early Paleozoic Ximisitai-Kulankazigan-

Tectonic location (a, modified after Dong ez al. , 2009 ) and regional geological (b) map of the Xilekuduke Mo-Cu deposit

Zhifang-qiongheba arc; I ;-Tianshan Paleozoic arc-basin system. (b) ages of plutons in figure B are from references as following: (a) Han et al. |
2006; (b) Long et al. , 2010; (c) Tong et al. , 2006a; (d) Yang et al. , 2012; (e) Zhou et al. , 2007; (f) Zhou et al. , 2006; (g) Li et al. ,
2004; (h) Tong et al. , 2006b; (i) Shen et al. , 2011; (j) Tong et al. , 2012; (k) liu et al. , 1996; (1) Gan et al. , 2010; (m) Han et al. ,
2012; (n) Yanget al. , 20105 (o) Liet al. , 2007; (p) Yang et al. , 2009a; (q) Lin et al. , 2007; (r) Su et al. , 2008; (s) Yang et al. ,
2009b
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Fig. 2 Geological map (a, modified after Ding et al. , 2011) with a section of 0-0” prospecting line (b) of the Xilekuduke Mo-Cu

ore district

1-Quaternary ; 2-Paleogene ; 3-dacitic tuff, tuff-sandstone of Lower Carboniferous Nanmingshui Formation; 4-andesite, tuff and tuff-siltstone of Lower

Carboniferous Heishantou Formation; 5-quartz porphyry; 6-granite-porphyry; 7-porphyritic-like biotite monzonitic granite; 8-granodiorite; 9-diorite;

10-diorite-porphyrite; 11-skarnization; 12-faults;

13-molybdenum ore bodies;

14-crack-type molybdenite ;

15-molybdenite-quartz veins;

16-

molybdenite-pyrite-quartz veins; 17-molybdenite-chalcopyrite-pyrite-quartz veins; 18-potassic; 19-albitic; 20-sillicific; 21-sericitic; 22-epidotic; 23-

chaloritic ; 24-boundary of alteration zone; 25-prospecting line position; 26-Mo-Cu deposit; 27-samples selecting position
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Fig.3 Hand specimens and microscopic pictures of major types of intruded rocks in the Xilekuduke Mo-Cu ore district

(a) diorite (hand specimen) ; (b) diorite ( microscopic, orthogonal polarized) ; (c¢) monzonitic granite (hand specimen) ; (d) monzonitic granite
('microscopic, orthogonal polarized) ; (e) granite porphyry (hand specimen) ; (f) granite porphyry ( microscopic, orthogonal polarized) ; (g) quartz
porphyry (hand specimen) ; (h) quartz porphyry ( microscopic, orthogonal polarized) ; Mineral codes:; Qz-quartz; Pl-plagioclase; Kfs-K-feldspar;
Hbl-homnblende; Bt-biotite; Mo-molybdenite; Ccp-chalcopyrite
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Table 1 Major-elements analytical results of intruded rocks in the Xilekuduke Mo-Cu ore district( x 10 ™)

S 12X1L04 12X101 11X107 11X102 12XL08 12XL09 12XL12 12XL13 12XL14 11XL05 12X103
Atk NKBA KBRS RS GBS %s
Si0, 59. 48 55.75 66. 65 65. 13 67.96 68. 21 71.40 71.74 72.51 72.36 74.30

TiO, 0. 64 0. 80 0. 44 0. 48 0.35 0.33 0.23 0.21 0.19 0.17 0.26
Al, 04 16. 95 16. 41 15. 54 15.75 16.73 15. 69 14. 87 14. 87 14.27 14. 20 13.49
Fe, 0, 2.09 2.73 1.42 1.59 0.37 1.51 0.10 0.44 0.41 0.51 0.77
FeO 2.63 3.10 1.99 1.93 1. 11 1. 18 0.41 0.28 0.31 0.59 1. 15
MnO 0.09 0.15 0. 05 0.03 0.05 0. 05 0.03 0.02 0.02 0. 04 0. 04
MgO 2.06 4.02 1.57 1.77 1.17 1. 05 0.53 0.35 0. 27 0.30 0.55
CaO 4. 84 5. 80 3. 64 3.75 2.44 2.36 1. 61 1.68 2.08 1.32 0.94
Na, O 4.67 4.05 3.49 3.77 4.88 4.57 5.22 4.68 4.53 4.20 4.24
K,0 2.46 2.62 3.33 3.05 3.26 3.27 3.27 3.78 3.09 4.20 3.59
P, 05 0.42 0.34 0.17 0.18 0.17 0.18 0. 09 0.07 0.07 0. 06 0.07
LOI 3.30 3.87 1.34 2.02 1.52 1.58 2.58 2.04 2.32 2.08 0.82
Total 100.0 100. 1 100. 0 99. 8 100. 3 100. 2 100. 4 100. 3 100. 2 100. 2 100. 5
Na, O +K,0 7.13 6. 67 6. 82 6. 82 8. 14 7.84 8. 49 8. 46 7.62 8.40 7.83
K, 0/Na, O 0.53 0. 65 0.95 0. 81 0. 67 0.72 0.63 0. 81 0. 68 1. 00 0.85
o 3.08 3.19 1.97 2.10 2.65 2.44 2.54 2.49 1.97 2.40 1. 96
A/CNK 1. 00 0.93 1.03 1. 04 1.10 1.07 1.02 1.01 1.02 1. 00 1.05

A/NK 1.63 1. 68 1.54 1.56 1. 40 1.36 1. 19 1. 19 1.27 1. 14 1.17
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R2 FHYEBREATEBANEHETRZSWER(x107°)

Table 2 Micro-elements analytical results of intruded rocks in the Xilekuduke Mo-Cu ore district( x 10 %)

s 12X1.04 12X101 11XL07 11XL02 12X1.08 12X1.09 12XL12 12XL13 12XL14 11X105 12X1.03
ATk N KB “ KRB AR %) AR
Li 22.10 17.97 14.13 18.55 12. 42 14.99 1.93 2.04 1.55 2.50 9.03
Be 1.43 1.32 1. 05 1.12 1.46 1.19 1.42 1. 44 1.23 1.47 1.70
Sc 8.38 6.46 7.18 7.77 3.53 5.09 2.10 1.90 1.70 1.87 3.58
\ 85.30 52.84 71.06 77.46 30. 86 36. 04 15. 10 12. 80 11.91 10. 63 31.99
Cr 6. 14 3.66 26. 08 31.17 4.83 4.68 3.79 4.76 5.00 3.99 30. 62
Co 14.55 7.20 7.02 8.73 2.45 5. 68 1.27 1.89 2.45 2.36 1.85
Ni 15.71 2.23 15.39 38.70 35.10 7.54 12.49 38.97 9. 68 9.43 13.66
Ga 18. 05 15. 66 16.25 16.72 15. 15 15. 14 14.70 14.71 12.73 14. 35 15. 14
Rb 89.8 103 73.0 80.5 62. 1 70. 4 74.5 75.4 62. 6 65.7 44.6
Sr 578 492 576 593 547 446 169 178 113 336 254
Zr 120 120 136 126 183 117 160 160 149 125 100
Hf 3.26 3.40 3.63 3.34 4.51 3.81 3.02 4.35 3.78 3.67 3.02
Nb 8.42 7.51 7.42 7.73 10. 37 6. 62 13.12 13.38 12.70 13. 47 16.22
Ta 0.47 0.48 0.57 0.55 0.62 1.03 0. 84 0.89 1. 00 0.92 1.36
Cs 4.38 1.75 1. 56 2.79 1.74 1.72 2.72 2.53 2.22 1. 66 0.30
Ba 454 728 731 709 844 640 811 1101 586 990 884
Th 3.07 3.70 5.11 4.90 4.85 4.24 7.07 7.34 6. 89 7.25 10. 56
U 2.04 1.74 1.99 1.74 1.83 2.52 5.07 6. 60 2.08 2.25 2.57
Pb 3.98 10.28 4.69 5.00 7.08 8.45 4.26 4.88 1.97 4.31 10. 31
La 18.77 22.58 12.15 18.33 19.18 18. 11 37.95 35.68 30. 29 31. 14 45.25
Ce 39.28 45.32 22.89 33.29 33.34 31.92 62. 58 58. 04 48.31 57.09 77. 64
Pr 4.75 5.79 2.90 4.06 4.24 4.19 7.77 7.36 6.22 6.96 8.59
Nd 19. 19 22.99 11.75 15. 41 16. 66 16. 40 27.91 25.62 22.71 24.99 29.10
Sm 3.66 4.15 2.28 2. 66 3.03 3.08 4.12 4.06 3.60 3.93 3.94
Eu 1.13 1.26 0. 84 0. 88 1.12 0.99 0.95 0. 88 0.71 0.93 0. 86
Gd 3.19 3.78 1.98 2.22 2. 64 2.79 3.23 3.21 2.68 3.11 4.05
Th 0.49 0.57 0.29 0.31 0.41 0. 44 0. 46 0. 44 0.39 0.45 0.54
Dy 2. 84 3.44 1. 62 1.72 2.40 2. 69 2.56 2.40 2.17 2.50 2.63
Ho 0.57 0.72 0.33 0.35 0.52 0.57 0.52 0.49 0.45 0.51 0.54
Er 1. 65 1.99 0.92 0.95 1.46 1.58 1. 44 1.38 1.30 1.44 1.63
Tm 0.26 0.31 0.14 0.14 0.23 0.24 0.22 0.21 0.21 0.22 0.32
Yb 1.72 2.02 0.92 0.97 1.58 1.61 1. 54 1.50 1.45 1.53 2.00
Lu 0.27 0.32 0.15 0.16 0.27 0.27 0.26 0.26 0.24 0.25 0.30
Y 14. 80 18. 03 8. 04 8.12 13.68 14. 88 13.90 13.22 12. 46 14. 05 16. 41
> REE 97.71 115.3 59.15 81.43 87.09 84.88 151.5 141.5 120.7 135.0 177. 4
LREE 86.78 102. 1 52.81 74. 63 71.57 74. 69 141.3 131.7 111. 8 125.0 165. 4
HREE 10. 99 13.15 6.35 6. 81 9.52 10. 19 10.23 9.89 8.89 9.98 12.02
LREE/ HREE  7.89 7.76 8.32 11.0 8. 15 7.33 13.8 13.3 12.6 12.5 13.8
(La/Yb) y 7.82 8.01 9.49 13.6 8.69 8. 05 17.6 17.1 14.9 14.6 16.2
(La/Sm) y 3.31 3.51 3.44 4.45 4.09 3.80 5.94 5.67 5.43 5.12 7.41
(Gd/Yb) 1.53 1.55 1.79 1.90 1.38 1.43 1.73 1.77 1.52 1.68 1.67
6Eu 0.98 0. 96 1.18 1.07 1.18 1.01 0.77 0.72 0. 67 0.79 0. 65
8Ce 0.99 0.95 0.92 0.91 0.87 0. 87 0. 85 0.83 0.82 0.91 0.90
Ta/Hf 0. 144 0. 141 0. 157 0. 165 0. 138 0.270 0.278 0. 205 0. 265 0.251 0. 450
Ta/Zr 0. 004 0. 004 0. 004 0. 004 0. 003 0. 009 0. 005 0. 006 0. 007 0. 007 0.014

LA FRBH B0 5 (B 2) , % 4B 11 455 4 R itk 47

T e F SN, R IR 2 4, SRR 4 4R IR K BE

5 AERIERE S AT AR TIRRER | fF, X4 FIORIR 20 R B S B

1785 A U-Pb U4E (4 {4 12XL01 , 11XL07 . 11XL05 . 12XL03)

Fe4egs Se Nd [ {7 2208 (5 2. 12X101 , 11X102  11X107 .
11XL05 . 12XL03) ,

5.1 HmikF
EEXTET XA [ B 5 AR AT I T R G kAL |
AR ARSI TE . A A RERL R A 71X 00 5 B RZ B
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Table 3 Sr and Nd isotope compositions for the intruded rocks from the Xilekuduke Mo-Cu ore district

, , AR Rb Sr SRb 87Sr 75r
(== ) 1 = — . (0
s H5Ak (Ma) (x10°6)  (x10-%) Sog, Sog, 20 (sssr)i Sivs:  &s.(0)
12XI01  [HKBE 340 102. 69 492. 46 1. 3381 0.709458  0.000013  0.702976  15.18  70.4
1IX102 —KAEHE 328 80. 47 592.75 0. 4289 0.705539  0.000011  0.703537 419 14.8
LIXLO7T —KAER A 328 72.98 575. 68 0.3454 0.705178  0.000011  0.703565 3.18 9.6
1IXI05  FERBEE 325 65.74 335. 67 1. 0476 0.708720  0.000012  0.703876  11.67  59.9
12X103  FdBEs 315 44. 60 253.82 0.4971 0.706534  0.000010  0.704306 5.01  28.9
. Sm Nd 47Qp 43N g Nd tom
T R T Y 2 (Eyg) Rew e
12X101 3.4 4.15 22.99 0. 1259 0.512813  0.000012  0.512532 -0.36 6.5 588
11X102 3.3 2.66 15.41 0. 1140 0.512809  0.000011  0.512564 ~0.42 6.8 524
11X107 3.4 2.28 11.75 0. 1208 0.512812  0.000011  0.512552 ~0.39 6.6 558
11XL05 3.6 3.93 24.99 0.1232 0.512822  0.000012  0.512560 -0.37 6.6 556
12XL03 2.3 3.94 29. 10 0. 1106 0.512757  0.000010  0.512529 ~0.44 5.8 584

T Se MR LM (P Se/%Sr); = (FS/%8r) | -

(Y Rb/®Sr) (M = 1) 584,(0) = [ (¥St/%08r) /(¥ St/%Sr) gy = 1] x10* 584, (1) = [ (7 St/*Sr),/

(¥7S/%08r) L = 1] x10% 5 (¥Se/%8e) e = (37 Se/%8e) ip = (" Rb/Sr) g (e™ = 1) 5 /s = (Y Rb/%Sr) /(¥ Rb/* Sr) - 13 Nd %146 Le {8

(M}Nd/lMNd)i - ( I43Nd/l44Nd)
IN) i/ (NN G - 1] x 1045 (PN
(M7Sm/MINd) cur — 15 5 U 1) — I BOBE 2 4R i

—('47Sm/”4Nd) (e'\'—l)-aNd(O) :[(mNd/mNd) /(143Nd/|44Nd)C”UR
/IMNd)(HUR = (143Nd/144N( D cor = (WSYU/WN( ) cHur (f‘ = 1) s fswma = (mSY“/mNd)/
Bitpy = /N {1+ [ (" Nd/™ Nd) py

1] x10*;85 (1) = [("PNd/

_ (143Nd/144Nd)SJ/[(147SH1/144Nd)DM _ (]47Sm/

VAN s Hip s FR FERE G I E s 0 AR FAER; (Y Se/%0Sr) yg = 0.7045; (Y Rb/% Sr) = 0.0827; (™ Nd/™ Nd ) yyur = 0. 512638 ; (17 Sm/
Nd) cqur =0. 1967 ; ("B Nd/"™Nd) py =0. 5131515 (7 Sm/ "™ Nd) gyur =0. 2137

5.2 SR AE
521 ¥ M@mELE

FE i R IT R AT T AR A B R e B IR
FRELALREEL . FREITEWNE R X-F L0000
2:(XRF) : 15 6RO, Sg A i A0, 4R 5 I A =t R
TR R B L G A H AR S A R = X sl
JEIGIEAL (XRF-1500) 2R AR 200 5 A6 & &, 407
WENTF 5%, i%fn?ﬁﬂﬁ‘ﬁ%ﬂ%% 1, JFf& B
Geokit2012 ( FEiE % , 2004) IR PR R84 1 FBA A1k
=28 2

W TT R A HT IR TAEAE T E R B ™ SR R &
ML E M. U G E M E R I ICP-MS 2, FREL 40mg
FE & PR 15 SR W, SR 5 76 1ICP-MS Element 11 _E#E47 0

L, HRERE N GRS KT 10 x 10 " BiR 22/NF 5% , i 71y

F10 x 10 (iR 2 /N T 10% o FLARHT %5 W2k 1R %
(2002) . AAMTITHE RMETTEMIRE Ry TR 2,2/
Geokit 2012 ( L &% , 2004 ) X - HicdiE R i 1 M b 5
(Sun and Mcdonough, 1989) #Ef5hruEAL , 4153 3 B 1 H +
TTHESHL
5.2.2 42 Rb-Sr-Sm-Nd A4z &

A2 Rb-Sr Sm-Nd # i 1) Hif 2k B o B 2% e b i 5
HOER PR FE T 1 48 4 S 06 3 SRR, W67 26 L (I A A o [
b2 G T 5 b 3Kk 0y BB 9T T [ ) 57 3R L BR A 2 SR =

F) MAT-262 TIH R 24 A 52 B, PR2H P Rb-Sr Sm-Nd [F]
P E FRFEEIE Li et al. (2012a) F1 Yang et al. (2010)
AR A Nd/ ™ Nd =0. 7219 F1*°Sr/*® Sr = 0. 1194 4% 1F Nd
A Sr [FALE . ERspRAE NBS-987 il JNdi-1 Ik P-4
B R T R A AR M, AR o #2 Hp NBS-987
1% St/% Sr = 0. 710236 = 0.000010 (20, n =4 ), JNdi-1 fi§
"Nd/"™Nd = 0.512124 +0.000012 (20 ,n =4) ., USGS #5kE
BCR-2 5 1 3fe W5 0 4 A i A2 00 0 0 B2, A Yl o 2o 2
BCR-2 (¥ Sr/® Sr = 0.715021 + 0.000015," Nd/'* Nd =
0. 512635 +0. 000011, FI 57 F§ TIMS L) & MC-ICP-MS 75 =15
BRI ZER (Li et al. , 2012a, b) FEGR 2T N AR FF— 2L
Xt A BE & 1% 3L U-Pb AR I M BB AT (Y S/ s,
("NA/™NA) | ey, (1) S8, Z2HOTR A EN R, RN
ROMERESEI TR 3,
5.2.3 4% U-Pb | 5
AYEEL U-Ph sE 43R A SIMS 5 LA-ICP-MS WiF 51 .

Forr N By 12X101 SR A SIMS J5 36 47, KA K A
11X102 A6 BE S+ 11X105 3 35 BE % 12X103 % A LA-ICP-
MS J7iINAE 2 Rt 5 i SE 0 i S EOR AR R

B 41 SIMS U-Pb i 4F 4 I By 4 12XL01 A% 433k

S A R S SURE AN B A bR A Plésovice ( Slama et al.
2008 ) 1 Qinghu (Li et al. , 2009) KM 7E 4R IEHE F, 9K )5
Pl IR R — Y A TR o X A EAT OB SO R R O B A
TEAH LA BB &G B S 00T, AR T 55 40 1 9 3 45 4 L35
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Table 4 CAMECA SIMS dating results of zircons from diorite ( Sample 12X1.01) in the Xilekuduke Mo-Cu ore district

[l 28 AR (Ma)

206 Pb/238 U

Iz 2 LU

206 Pb/238 U

Pb

Th

o "Pb/*Ph o
14.6

5.1

g

207 Pb/235 U

s
0. 64
1.20
0.76
0.50
0. 68
1.03
0.92
0.74
0. 68
1.47
0. 87

207 p}, /206 py,
1.31

o
1.51
1.50
1.51
1.50
1.50
1.50
1.51
1.50
1.50
1. 50
1.50
1.51

o
1. 65
1.92
1. 69
1.58
1. 65
1.82
1.77
1.67
1. 65
2.10
1.74
1.99

207 P]J/235 U

Th/U  fas (%)

(x107%)

WA

326.1

344.9

342.5

0. 92032
0. 78242
0. 89363
0.94782
0.91191
0. 82538
0. 85404
0. 89699
0.91142
0.71558
0. 86578
0. 75531

0. 05294
0. 05352
0. 05346
0. 05282
0. 05333

0. 05497
0.05317
0. 05408
0. 05535
0. 05426
0. 05398
0. 05466
0. 05490
0. 05415
0. 05300
0. 05386
0.05519

0.40119
0. 39237
0. 39863
0. 40316
0. 39896
0. 40127
0. 39868
0.39879
0.40114
0. 38543
0.39673
0. 39895

0. 05
0.15
0.14
0.00
0.03
0. 08
0.04
0.02
0.02

0

1.58
0.97
1.32
1.97
1.38
1.34
2.03
1.61

154
58.5

2798

1840
788. 6

12XL01-01

351.5 26.8

4.9

333.9
339.5
347.3

5.5

336. 1

824.7
2724

5689

12XL01-02

17.1

348.3

340.7
343.9

159
272

1986
3027

12X101-03

11.4

321.3

4.6

12X101-04

15.2

342.8

340. 6
338.9
343. 1

340.9 4.8
342.6

340.7
340. 8

1806 2556 146

1457
2216

12X101-05

23.0

367.4
324.3

5.3
5.1

0. 05391
0. 05290
0. 05268
0. 05373
0. 05275
0. 05342
0. 05243

119
200
191

2124
4386
3447
2238

12X1L01-06

20.7

5.0
5.0
5.0

4.9

12X1.01-07

16.7

315.2
359.7

344.5

2298

12X101-08
12X1.01-09

15.2

339.9
332.9
338.2

4.8

342.5
331.0

16
1. 40
1.47
1.68

139
76.0

1788
974.0
2127

33.0

317.9
346. 8

5.9

55

1319
3376
2926

12X1.01-10

19.5

339.3
340.9

0.15

0

175

12XL01-11

29.5

5.1 304.3

346.3

31

160

1909

12XL01-12
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RS B IR A . FEREEE S TS LR T UL
Th,Pb I & 76 o [F Bl 2% B 4t BT 5 3Kk 4 21 BF 58
CAMECA SIMS-1280 % B F BT 4% ( SIMS ) L #k4T , FE4 43
ikl Li et al. (2009) . E5APRFESEEAREMELT 3 1
BI32 Fx il € . U-Th-Pb [6] iz % L6 {6 I 4% U 45 41 Plésovice
(337Ma) (Slama et al. , 2008) &5 1E 45, U & 5% Bl ki vk
£ 91500 (81 x107°; Wiedenbeck et al. , 1995) £ 1F 3K45, L)

F I W DUFR RS S AR AR AR HE IR 22 (1SD = 1. 5% ) 1B 5 U
T2 PN ERNG 2 LR AT BURE S B S R 2%, AR HERE i Qinghu
(159. 5Ma; Li et al. , 2009) 1F > A< FURE W DU B4 (RS 16 )3
U5 Ph A TSR FH SN0 Ph {F . K 25 AL FIR F 1ISOPLOT
A (Ludwig, 2003 ), BRALFREE R ILFR 4,

BE47 LA-ICP-MS U-Pb 5Z4F % — K A6 KA 11X102 fE 5
BEA 1IXLOS A 3eEES 12X103 Hr 23 H 0 4% A/ RHS A bs
TERE B A L& B RERR SR 35 NIST SRM 610 4351 F Wi
R FERREE b B b PVC 3R, SR 5 B 3 S0 G A [ Ak 0 2t
TIRMRE TG EA PVC 3rh, 18R g 58 50 B A6 5 K A 5 A
YR LR X AT I, BRI Rt — A b
Wi, A SCHE A U-Pb AF % 43 B 7 ¥k FE A R]) Yuan et al.
(2004) #/NBAZE(2007) (Frei and Gerdes (2009) Johnston et
al. (2009) . MR AE BBl Beth 5T 5 b3k Py BT 5T BT 5 |
%) Neptune Z2B2ICHL BN & 45 B3 T BT RE (Y ( LA-ICP-MS)
AT AT O IR BE BLAR A 45 wm , O6 R Pl E] 7 40s,
B E 10 A4 S — 45 91500 Fi— -4~ NIST SRM
610, Pb/* Pb,* ™ Pb/** U, U/ U (™ U =* U/137.88) ,
*Ph/** Th {14 FLAR IR FbR RS A 91500 S SN b 14T 4%

o MBS IE RS R ATHSR A GLITTER 4.0 #0f4 . £4F
uuﬂﬁhﬂﬂﬁ?ﬂjiﬁﬁfrﬁﬁw & B 22 % Tsoplot ( Ver
3.0) 2 ¥ ( Ludwig, 2003 ), JC & ¥ & % H GLITTER
(Verd. 0) FEFFHEA 7115, L NIST SRM 610 fESMTR, 45 4 LA Si
FER BRI ZLSCEF, 20085 FRAF, 2012) , S8 b 45 2R
S5,

6 srhraif

6.1 FE.METEEME

NKEA (E 4)Si0, &k 55.75% ~59.48% , Al,O,
Gl 16.41% ~ 16.95% , 4 (Na,0 + K,0) & Ry
6.67% ~7.13% G RMIFIFS S A/CNK 4 0.93 ~ 1. 00, B 45
S o R 3.08 ~3.19, Z KA (& 4)Si0, A
65.13% ~68.21% , ALLO, & 8N 15.54% ~ 16.73% , &%
(Na,0 +K,0) &gl 6.82% ~ 8. 14% , 55 N1l Fl 45 5 A/
CNK 7 1.03 ~1.10, AR 2455 o H 1.97 ~2.65, {6 BF
H(E 4)Si0, & &N 71.40% ~ 72.51% , ALO, & &K
14.20% ~ 14.87% , 44 ( Na,O + K,0) &1l 7.62% ~
8.49% FEAMIFNFEEL A/CNK 3 1.00 ~ 1. 02, B4R 2455 o
H1.97 ~2.54, FHHBEE(E 4)Si0, &gk 74.30% , AL 0,
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RS FPEBRBRTEZRKERE ERHEESHRBERER LA-ICP-MS U-Pb EEER
Table 5  LA-ICP-MS dating results of zircons from granodiorite, granite-porphyry and quartz-porphyry in the Xilekuduke Mo-Cu

ore district

‘ 2y B2 200py [R) v 2 HAE )37 25 45 1% (Ma)
‘()r"ﬂc,l'ﬁ y Th/U  207p}, 206 py, 207}, 207p}, 206 p}, 207 py,
=2 (x107%) 35 o 238 o 206 p, o wmy 9 w7 wep, ¢

11XL02 K ALK A

01 141.3 119.2 30.36 0.84 0.39864 0.03397 0.05200 0.00192 0.05108 0.00461 341 25 327 12 244 127
02 169.5 141.6 35.42 0.84 0.38681 0.03477 0.05482 0.00192 0.05149 0.00490 332 25 344 12 26 140
03 171.2 136.2 34.55 0.80 0.40920 0.02911 0.05456 0.00162 0.05470 0.00414 348 21 342 10 400 106
04 102.4 62.40 20.25 0.61 0.38934 0.02846 0.05305 0.00159 0.05350 0.00416 334 21 333 10 350 111
05 135.9 68.72 26.80 0.51 0.39547 0.02626 0.05233 0.00134 0.05506 0.00386 338 19 329 8 415 103
06 147.2 109.8 28.89 0.75 0.38377 0.02189 0.05176 0.00118 0.05398 0.00326 330 16 325 7 370 87
07 152.6 108.2 31.68 0.71 0.38431 0.02543 0.05259 0.00131 0.05317 0.00370 330 19 330 8 336 105
08 135.2 85.69 25.49 0.63 0.40164 0.03393 0.05286 0.00173 0.05802 0.00496 343 25 332 11 531 128
09 443.8 476.2 96.82 1.07 0.40910 0.03785 0.05497 0.00232 0.05402 0.00539 348 27 345 14 372 133
-10 181.9 122.9 37.50 0.68 0.39470 0.02210 0.05361 0.00124 0.05340 0.00317 338 16 337 8 346 85
-1 154.6 94.75 31.44 0.61 0.39184 0.03401 0.05256 0.00177 0.05402 0.00496 336 25 330 11 372 135
-120 138.3 7215 30.29 0.52  0.40409 0.06575 0.05481 0.00342 0.05337 0.00918 345 48 344 21 345 252
-13220.0 167.4 42.98 0.76 0.38144 0.02251 0.05060 0.00128 0.05448 0.00343 328 17 318 8 391 87
-14 181.2 100.4 38.05 0.55 0.40555 0.02510 0.05346 0.00121 0.05616 0.00357 346 18 336 7 459 97
-15 138.4 82.67 36.12 0.60 0.40135 0.04266 0.05294 0.00222 0.05716 0.00631 343 31 333 14 498 16l
-16 138.7 92.99 27.53 0.67 0.39040 0.03149 0.05111 0.00154 0.05512 0.00468 336 23 321 9 417 127
-17 167.7 115.6 35.24 0.69 0.40323 0.03665 0.05291 0.00179 0.05770 0.00529 344 27 332 11 518 141
LIXLO5 fERBEA

01 136.1 81.12 26.88 0.60 0.38808 0.01045 0.05242 0.00062 0.05371 0.00153 333 8 329 4 359 39
02 473.0 294.1 104.6 0.62 0.36809 0.00453 0.05164 0.00046 0.05170 0.00070 318 3 325 3 272 14
03 226.9 112.1 50.97 0.49 0.38891 0.00667 0.05227 0.00056 0.05398 0.00101 334 5 328 3 370 20
04 537.9 537.7 112.6 1.00 0.37478 0.00498 0.05184 0.00048 0.05245 0.00077 323 4 326 3 305 15
05 412.8 282.3 91.12 0.68 0.37448 0.00443 0.05160 0.00045 0.05266 0.00069 323 3 324 3 314 13
06 441.8 371.8 85.94 0.64 0.37653 0.00860 0.05188 0.00066 0.05266 0.00131 324 6 326 4 314 29
07 362.4 322.1 67.15 0.89 0.36599 0.00504 0.05119 0.00047 0.05188 0.00078 317 2 322 3 280 16
08 547.9 528.8 113.5 0.97 0.37392 0.00398 0.05171 0.00045 0.05248 0.00062 323 3 325 3 306 11
09 354.1 181.6 82.13 0.51 0.37258 0.00462 0.05102 0.00047 0.05300 0.00073 322 3 321 3 329 13
-10 388.3 325.5 82.72 0.84 0.37042 0.00513 0.05106 0.00049 0.05265 0.00080 320 4 321 3 314 16
-11620.2 612.7 124.1 0.99 0.37603 0.00459 0.05173 0.00047 0.05276 0.00071 324 3 325 3 318 13
-12267.5 160.3 59.60 0.60 0.38286 0.00681 0.05191 0.00056 0.05354 0.00104 329 5 326 3 352 22
-13528.3 583.3 110.0 1.10 0.38686 0.00487 0.05285 0.00048 0.05314 0.00074 332 4 332 3 335 14
12X103 13 5EE

01 1576 1646 306.1 1.04 0.37987 0.01479 0.04998 0.00089 0.06674 0.00237 327 11 314 5 830 52
02 310.3 144.1 60.04 0.46 0.36775 0.01986 0.05005 0.00109 0.06923 0.00316 318 15 315 7 906 75
03 1345 1482 267.1 1.10 0.36995 0.01157 0.05037 0.00075 0.06767 0.00185 320 9 317 5 858 40
04 903.6 1066 204.13 1.18 0.36305 0.01421 0.05056 0.00094 0.05495 0.00221 314 11 318 6 410 55
05 1005 941.1 197.7 0.94 0.36283 0.01171 0.05047 0.00076 0.06221 0.00185 314 9 317 5 681 43
06 823.2 703.6 173.6 0.85 0.36687 0.01639 0.05060 0.00105 0.05832 0.00257 317 12 318 6 542 62
07 805.6 1015 164.5 1.26 0.37859 0.01258 0.05001 0.00079 0.06796 0.00202 326 9 315 5 867 43
08 621.2 850.8 131.7 1.37 0.36419 0.01875 0.05051 0.00012 0.06379 0.00296 315 14 318 7 735 71
09 630.3 601.4 127.5 0.95 0.37561 0.01633 0.04992 0.00104 0.05748 0.00258 324 12 314 6 510 59
-10 666.6 551.1 131.0 0.83 0.36607 0.01852 0.05036 0.00115 0.05992 0.00292 317 14 317 7 601 70
-11 1232 1523 237.7 1.24 0.36036 0.01326 0.05030 0.00071 0.09811 0.00221 312 10 316 4 1589 48
-12 438.2 323.6 93.39 0.74 0.37522 0.02215 0.05023 0.00131 0.06139 0.00349 324 16 316 8 653 82
-13892.9 932.1 174.7 1.04 0.36372 0.01016 0.05008 0.00067 0.06426 0.00162 315 8 315 4 750 37
-14367.5 246.0 77.71 0.67 0.36323 0.02084 0.05030 0.00126 0.06217 0.00330 315 16 316 8 680 80
-15 936.2 1086 194.2 1.16 0.36170 0.02046 0.05039 0.00094 0.11539 0.00347 313 15 317 6 1886 75
-16  900.0 645.9 182.2 0.72 0.36073 0.01432 0.05004 0.00086 0.07112 0.00231 313 11 315 5 961 53
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Fig.5 K,O vs. SiO, diagram (a, modified after Peccerillo and Taylor, 1976; dashed line from Middlemost, 1985) and A/NK vs.
A/CNK diagram (b) of intruded rocks from the Xilekuduke Mo-Cu ore district
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In Fig. 8b: depleted mantle line from Goldstein et al. , 1984 ; dates of Oceanic crust of northern Xinjiang are from Han et al. , 1996; Nd isotopic
evolutional line of late-mid Proterozoic continental crust originates from Hu et al. , 2000
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Fig.9 CL images and selected U-Pb dating positions of zircons from intruded rocks in the Xilekuduke Mo-Cu ore district

(a) diorite (Sample 12XIL01) ; (b) monzonitic granite ( Sample 11XL02) ; (c) granite porphyry (Sample 11X105) ; (d) quartz porphyry ( Sample
12X103). 7/322 represents that the 2 Pbh-2>U age of the No. 7 zircon is 322Ma
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Fig. 10  Concordia age diagram of U-Pb ages of zircon from intruded rocks in the Xilekuduke Mo-Cu ore district
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W, T LA IR 43y R 8T A 52 (Winter,
2001 ; Richards and Kerrich, 2007)

(b) TR (360 ~ 340Ma) - e I8 2 AR -1 A7 B, K
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Rl 25 I R T 1R 28 i A e 5 A A, I L TR U 7K 55 3
AT s FE/K P55 I 7T, 78 Bl 7R 258 b 4 T 25 T Wi iy Bl 8
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Aot (RIS, 2011)
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PRI T T S, 1 BN #h5e ) T8 41 Al AL i< 5
I STV UL AE B, 8 A 1 2 AT v M DX R B
TE A IR E FRAE 1 A DS B o I I AR (0 R - vk o
SN b4 5 b O S T O M- R /N 2 A (o AR
1999) . PRI 3 1 2l S B0 00U AR AL, 76 40 DXL T 0 X
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Fig. 12 Formation and tectonic evolution model of Paleozoic Sawuer island arc in the northern area of East Junggar
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