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Fig. 1 Tectonic position ( a ) and division of Altay orogenic belt ( b )
( after He Guoqi et al., 1990& : Windley et al., 2002; Sun Min et al., 2009&)
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Fig. 2 Simplified geological map of the Qigelatawu intrusion
in western Altay Mountains, Xinjiang ( revised forom Lin
Xinwang et al.®)
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Fig. 3 Outcrop-scale photograph(a)and micro-scale photograph(b) of the Qigelatawu intrusion in western Altay Mountains
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Fig. 4 Representative Cathodoluminescence( CL) images and U-Pb isotopic ages (Ma)

of the zircons from the Qigelatawu intrusion in western Altay Mountains
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Fig. 5 LA-ICP-MS zircon U-Pb concordia diagram (a) and weighted average (b)

of the Qigelatawu intrusion in western Altay Mountains
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Table 2 Major elements( % ) , REE (x107°) and trace elements (x10™°) analysis results of

the Qigelatawu intrusion in western Altay Mountains
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TiO, 0.82 0.50 0.43 0.48 0.31 Yb 2.1 3.6 3.7 3.0 3.9
AL O, 15.71 13.82 | 13.28 | 14.06 | 12.40 Lu 0.3 0.5 0.5 0.4 0.6
Fe, 0, 1.98 1.22 1.03 1.12 0.86 SEu 0.63 0.52 0.51 0.57 0.47
FeO 3.75 2.25 2.50 231 1.62 S REE 171.9 | 188.4 | 190.6 166.3 197.2
MnO 0.10 0.09 0.06 0.08 0.06 || (La/Yb)y | 9.89 6.22 6.23 6.79 5.91
MgO 2.33 0.88 0.92 1.12 062 || (LasSm)y | 2.45 2.47 2.60 2.65 2.40
Ca0 3.46 2.18 1.15 1.86 1.44 || (Gd/Yb)y | 2.33 1.53 1.48 1.51 1.45
Na, 0 3.03 3.16 3.81 2.88 2.95 Y 30.5 42.2 433 36.7 43.3
K,0 2.82 4.07 4.12 4.42 4.12 P 1681 679 425 799 318
P,0, 0.32 0.14 0.12 0.18 0.07 Sc 12.8 7.9 6.4 9.7 3.4
ek & 0.81 0.99 1.19 1.21 1.14 Co 14.7 5.8 5.2 7.0 4.0
Mt 99.87 | 100.26 | 100.67 | 100.72 | 100.33 Cr 44.6 10.2 10.2 24.0 9.6
- 1.62 1.93 2.24 1.98 1.62 Ni 29.1 9.1 8.4 16.5 75
AR 1.88 2.65 3.44 2.69 3.09 Cu 41.1 12.6 9.1 19.9 11.2
A/CNK 1.10 1.02 1.03 1.09 1.04 7n 76.1 48.2 29.9 49.3 28.7
Mg* 0.43 0.32 0.32 0.38 0.32 Sr 211.0 | 133.0 | 148.0 | 129.0 93.7
SI 16.75 7.60 7.43 9.45 6.10 Zr 231 178 188 149 134
DI 67.09 | 81.48 | 86.08 | 81.61 87.02 K 23400 | 33772 | 34187 | 36677 | 34187
La 30.8 33.2 34.2 30.2 34.2 Ba 527 473 396 502 459
Ce 66.4 71.7 73.4 64.4 76.3 Pb 19.9 19.9 13.4 25.8 18.5
Pr 3.8 9.3 9.4 8.4 9.9 Rb 91 138 145 149 151
Nd 34.6 36.7 36.3 32.1 38.3 Th 323 25.4 33.4 19.3 26.1
Sm 7.9 8.4 8.3 7.2 9.0 U 2.1 2.7 3.6 2.9 2.8
Eu 1.6 1.5 1.4 1.3 1.4 Ga 20.3 15.7 15.8 17.0 15.7
Gd 7.5 8.5 8.5 7.0 8.7 Nb 22.6 18.0 18.6 24.0 20.5
Th 1.0 1.2 1.2 0.9 1.2 Ta 2.8 3.7 3.3 3.6 2.8
Dy 6.4 7.7 7.7 6.3 7.7 W 1.0 1.3 1.2 1.3 4.9
Ho 1.0 1.3 1.3 1.1 1.3 Ti 4920 3000 2580 2880 1860
Er 2.9 4.3 4.2 3.4 4.2
Mg = n(Mg) . A/CNK= n (Al 0y) on [ 100 14)(Na20)+‘100 w (KZO)]Z; - Euy
n (Mg)+ n (TFe) n (Ca0)+n (Na,0)+ n (K,0) 100 w (Si0,)-43 J/(Smy - Gdy

9 1.02~1.10, A/NK—A/CNK E fi#t (E 6a) b, k¢
iV AT IR A A R AKX, Na,O & &K
2.88% ~ 3.31%, V¥ {H N 3.17%, K, 0 & & H
2.82% ~4. 42% ,F-HIE N 3.91% , 48 ( ALK) 75 &
}5.85%~7.93% , V-4 7. 08% ,K,0/Na,0 Ky
0.93~1.53 FHME N 1. 25, BAFE 158 (o) J 1. 62
~2.24 YT 4 JR A A R TE K,0—Si0,
FIfif (E 6b) T, B 5 IEAS A i B A P X3
SRR 55 1 BB BT | s B B R
42 WETITEFE

CHPIE SRR A AT E TR A ENT

166. 28x107° ~197.22x 10 Z [f1] , SE-44{E 4 182. 90x
10°°, (La/ Yb) fH 5 5.22~9.91, (La/Sm) ({H N
2.40~2.65,(Ga/Yh) fH A 1.63~2.91, KA
R LU R MBS TEM LR B ER 1T
RZIMRBRERL, 4 SEu (AT 0.47~0. 63
Z I, B R 7 Eu 55, BRSO U 2 rh A
FERHE AT 1 43 25 45 b VR 5038 U5 XA RHS A i 5k
B FEfE 1 o0 R ERORL B A Ar o AL B o il 26 B (I
Ta) o H R R LOoCR E & EW LR AT
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Fig. 6 A/CNK — ANK diagram (a) (after Shand, 1947) and SiO,— K,O diagram (b)

(after Peccerillo and Toylor, 1976) of the Qigelatawu intrusion in western Altay Mountains
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Fig. 7 Chondrite-normalized REE patterns (a) ( normalization values after Taylor et al., 1985) and primitive mantle-normalized

trace element spidergrams(b) (normalization values after Sun et al.,1989) of the Qigelatawu intrusion in western Altay Mountains
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Rb/10—Th—Tax3 [&If# (#& Harris et al.,1986)
Fig. 8 Diagram of Rb/10—Th—TaXx 3 of the Qigelatawu
intrusion in western Altay Mountains ( after Harris et al,

1986)
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Fig. 9 Diagram of Y+Nb—Rb(a) (after Pearce et al.,
1996) and FM—C (b) (after Maniar and Piccoli, 1989)
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ORG—oceanic ridge granite; post-collision—post collisional granite ;
syn-COIG—syn-collisional ~granite; VAG—volcanic are granite;
WPG—within plate granite; CAG—continental are granitoid;

CCG—continental  collision  granitoid; CEUG—continental
epiorogeny uplift granitoid; IAG—island are granitoid: POG—post-
orogenic granitoid; RRG—rift- related granitoid; C (% )—the CaO
percentage in ( Al, 0;—Na, 0—K, 0)—( CaO ) —( FeOT + MgO )
triangle; FM (% ) —the(FeOT+Mg0O) percentage in ( Al,0;—Na,

0—K,0)—(Ca0)—(FeOT+MgO) triangle
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LA-ICP-MS U-Pb dating of zircons from Qigelatawu granite in
western Altay, northern Xinjiang, and its geological implications

WANG Xing"? | LIN Xinwang"? | ZHANG Yafeng"” , HE Yuanfang"®
ZHAO Duanchang'> | JIJAN Kunkun'? | CHEN Guangting”
1) Shaanxi Mineral Resources and Geological Survey, Xi’ an, 710068 ;
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3) Qinghai Geological Survey Institute, Xining, 810012

Objectives: The magmatic activity were well active in western Altay Mountains, the Northern of Xinjiang, but
the high precision LA-ICP-MS zircon U-Pb geochronological data of the granitoids is absent. In this work, LA-ICP-
MS zircon U-Pb geochronological and geochemical samples of the Qigelatawu intrusive rocks were collected to study
the magmatic activity and tectonic evolution information of the Altay orogenic belt.

Methods: Based on LA-ICP-MS zircon U-Pb isotope dating, defining the formation age of the Qigelatawu
intrusion, and using geochemical data of the intrusive rocks to distinguish the magmatic genesis and tectonic
environment of the Altay orogenic belt.

Results: The LA-ICP-MS zircon U-Pb age (**Ph/**U weighted average age) of the Qigelatawu intrusive
rocks is 425.1+4.4 Ma, revealed that the intrusive rocks formed in the Middle Silurian. The SiO, content ranges
from 64.07% to 73.77% , Al,O, content range from 12.4% to 15.71% and A/CNK ranges between 0.88 ~1.16,
ALK ranges between 5.85% ~7.93% and o from 1.62 to 2.24, with wearly per-aluminous, high-K calc-alkaline
series rocks. The content of REE ranges between 166.28x107° ~197.22x107°, light—heavy REEs fractionation
strong, Ku negative anomalies (8Eu = 0.47 ~0.63). The geochemical characteristics of the pluton are that trace
elements are enriched in Rb, Th, U (LILE) and La, Ce, Sm, etc., poored in Nb, Zr (HFSE) and Sr, P, Ti,
etc., low in Sr and high in Yb ( Sr ranges between 93.7x107°~211x10™°, Yb ranges between 2.1x107° ~3.9%
107°). This study demonstrated that the Qigelatawu intrusion has the characteristics of subduction environment and
shows the characteristics of post-collision granites.

Conclusions: Research shows that ancient Asian Ocean subducted north from the Ordovician and continued
until the late Middle Paleozoic. The Qigelatawu intrusive rocks , which formed at the end of Early Paleozoic, its
complex causes may be related to the ridge subduction in the ancient Asian Ocean.

Keywords: the Middle Silurian; ridge subduction; post-collisional granite; western Altay; Northern Xinjiang
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