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Formation of the 0. 9 Ga Neoproterozoic granitoids in the Tianshan Orogen, NW China:
Constraints from the SHRIMP zircon age determination and its tectonic significance

HU Ai-gin'*, WEI Gang-jian', JAHN Bor-ming’, ZHANG Ji-bin’, DENG Wen-Heng' and CHEN Lini'

1. Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China;

2. Institute of Earth Sciences, Academia Sinica, Taipet 11529, China;

3. Xinjiang Nonferrous Metals Geo-exploration Bureaw, Uriimqi 830000, China

Abstract: Neoproterozoic granitoids occur widely in the central uplift zone of the Tianshan Orogen. Two SHRIMP
zircon U-Pb ages of (942 +7) and (919 +6) Ma (20) have been obtained for granitic gneisses of the Xingxingxia
area in East Tianshan and the Wenquan area in West Tianshan, respectively. These granitoids are characterized by
a very coarse—grained and huge augen gneiss texture. Major element data indicate that they belong to peraluminous
monzogranite, with Si0> (=70% ), K:O + Na,O (7% to =8% ), and K;O > Na,O. These rocks show nearly
parallel REE patterns with different abundances and distinct negative Eu anomalies. Contemporaneous migmatites
from Xingxingxia have high REE abundances and show more pronounced LREE enrichment. All the granitoids from
West Tianshan and East Tianshan display similar spidergrams with obvious negative anomalies in Ba, Nb, Sr, P,
and Ti. In terms of Nd isotopic compositions, these rocks have exi(t) from —4 to near zero, and tou ages from

2.0 to 1. 6 Ga. Due to the highly radiogenic nature of the Sr isotopic compositions, precise or meaningful initial
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ratios cannot be obtained. Based on the chemical characteristics and Nd isotopic compositions, the Neoproterozoic
granitoids were likely generated in a continental margin tectonic setting and by remelting of Paleoproterozoic rocks,
followed by advanced fractional crystallization. With consideration of the available zircon U-Pb ages from several
areas (Wenquan, eastern Sayram Lake, Laerdundaban Balguntay and Xingxingxia) in the Tianshan, we conclude
that the formation of the Neoproterozoic granitoids in the Tianshan Orogen took place mainly in the period of 960 to
910 Ma. Furthermore, with the age information on the ancient terranes of Tarim basin, we suppose that the
Tarim-Tianshan ancient blocks probably formed a part of Rodina during early Neoproterozoic period.

Key words: Neoproterozoic; granitoid; SHRIMP U-Pb age; Nd isotopic composition; Tianshan orogen
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Fig. 1 Simplified geological map of Tianshan showing Precambrian metamorphic basement rocks and study areas (modified after Hu et al. ')
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Fig. 1a  Simplified geological map of Xingxingxia area in the eastern Tianshan (modified from 1 : 200000 Shaquanzi and Xingxingxia geological map)
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Fig. 1b  Simplified geological map for the southern area of Wenquan county in the western Tianshan (modified from 1 : 100000 Yamate geological map)
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0. 9 Ga Neoproterozoic granitoids in the Tianshan Orogen
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Table 2 Major (% ) and trace elements (pg/g) analyses of Neoproterozoic grani and migmatites from the Tianshan

FE 1 2 3 4 5 6 7 8 9 10 11
st 2 881073-1 881073-2 881073-4 02XW-1la 02XW-25b 966056-2 # 92I1-7 %  92II-8% 02XH-16a 02XH-19a 02XH-19b
HAAHK BB R BRARTE R 2 HIBRRIE A 5 B RER BRI R

WX iR FEARMAE EEB

i B [iENI] HFIl

Si0: 70.13 73.58 71.93 72. 04 76. 64 76.78 73.34 70. 44 73.03 75. 51 74.98

TiO, 0.37 0.38 0.37 0.41 0.22 -~ 0.15 0.25 0.29 0.27 0.24 0.23
ALO: 13.53 13.42 13. 14 12.98 12.37 11.82 13.62 15.89 13.55 12.76 12. 89
Fe20s 0. 62 2.73 4.15 3.85 1.55 0. 64 1. 54 1.57 2. 40 2.41 2. 44

FeQ 2. 66 0.87 0. 69 1.20

MnO 0.07 0.06 0.11 0.07 0.02 0.01 0.04 0.03 0.04 0.05 0.04

MgO 0.30 0.61 0.35 0.25 0. 45 0. 40 0.61 0. 66 0.39 0.39 0.41

Ca0 1.40 1.24 0. 86 2. 34 0.37 0.70 0.70 0.32 1.12 0.94 0.78

Na:0 2.57 3.03 2.62 2. 80 2.23 1.94 2.42 2. 46 2.30 2.30 2.25

K:0 5.95 4.00 5.72 4.68 5.59 5.21 4,80 5.20 5.22 4,92 5.28

H:0, 1.33 0.37 0.95 1.00

H:0. 0.07 0.05 0.03 0.06

P:0s 0.09 0.07 0.07 0.02 0.08 0.13 0.11 0.12 0.13 0.13 0.13

LOI 0.42 0.57 0.62 0.77 1.13 0.76 0.79

Total 99. 09 99.53 99. 89 100. 07 100. 29 99. 07 99. 10 99,24 99. 57 100. 42 100. 23
A/CNK 1.02 1.16 1.09 0.93 1.19 1.17 1.3 1.55 1.18 1.18 1.19
A/NK 1.27 1.44 -+ 1.25 1.34 1.27 1.34 1. 48 1. 64 1. 44 1.40 1.37

Sec 9.3 10.3 8.25 6.95 5.26 43.0 18.7 9.01 8.03

Ti 2735 2656 2584 1455 1240 3352 3539 1839 1627

v 11 28 21 21 7.2 15 17 26 24

Cr 10 26 12 14 4 15 14 16.8 15.8

Mn 570 459 570 177 88 476 347 330 304

Co 2 4 3 2 1 5 5 3 3

Ni 4 4 2 3 3 5 4 5 4

Cu 7 5 115 3 8 4 4 6 7

Zn 100 52 157 38 22 29 28 86 67

Ga 26 16 35 14 17 20 21 19 18

Ge 1.5 1.5 2.7 1.8 1.5 1.7 1.8 2.2 2.1

Rb 286 106 151 222 254 217 224 336 329

Sr 96 143 128 52.0 34 61 53 64.5 67.2

Y 104 31.2 194 40.0 56 45 48 39.6 41.5

Zr 478 269 698 116 143 334 187 135 145

Nb 40.9 12.5 77.2 5.31 10. 6 10.1 10.5 10.5 9,33

Cs 2.9 2.1 6.5 3.5 3.4 2.8 3.3 14 15

Ba 597 766 630 272 361 563 640 405 341

La 104. 3 57.5 120. 4 18. 87 30. 98 35.26 37.28 30.2 27.5

Ce 207. 1 114. 4 259 46. 1 63.77 0. 84 82.09 64.2 60.0

Pr 24.72 13. 65 35.9 5.17 8.05 10. 74 10. 47 7.34 6. 74

Nd 90. 25 49,2 147.6 19. 06 29, 38 38.83 37.23 28. 1 26.3

Sm 17. 83 8. 68 33.70 4,21 6.85 8.53 8.11 6.07 5. 60

Eu 1.59 0. 699 4.21 0.322 0.55 1.07 0.95 0. 68 0. 60

Gd 17.17 7.87 33.8 4,36 6.92 8.77 8.30 6.02 5.92

Th 2.99 1.15 6.26 0. 920 1.54 1.47 1.48 1.17 1.18

Dy 18. 15 6.35 39. 41 6. 44 9.96 8.91 9. 49 7.24 7.41

Ho 3.86 1.31 8.20 1.66 2.13 1.76 1.91 1.53 1.58

Er 11.61 3. 656 24.3 4.76 6.39 5.22 5.71 4.15 4,23

Tm 1.76 0. 559 3.60 0.799 0.91 0.70 0. 80 0. 624 0. 623

Yb 11.22 3.72 24.21 5.05 5.51 4.56 4,98 3.92 3.99

Lu 1.67 0. 585 3.50 0.735 0.77 0. 64 0.70 0. 566 0. 564

Hf 13.5 7.36 20.9 3.57 4.79 12.6 6.19 4,12 4,30

Ta 3.07 1.27 5.58 0. 492 0. 780 1.00 1.06 1.29 1.10

Pb 35.7 28.7 59.2 31.4 116 14. 6 13.5 29.7 28.8

Th 38.9 33.6 36.3 18.5 20.5 30.0 31.9 22.0 22.4

U 5.93 3.62 8. 05 2.38 4.62 5.47 3. 65 4,81 3.61
N/ 4Nd 0.512104 0. 512098 0.512174 0.512202 0.512048 0.51204 0.512219
Wgm /1“Nd 0. 1243 0. 1065 0.1336  0.1410  0.1272  0.1265 0. 1289

exal t) -2.1 -0.1 -1.6 -1.8 -3.2 -3.2 -0.02
ton(Ga) 1.8 1.6 1.9 2.0 1.9 1.9 1.7
g /%S (). 797974 0.766114 0.972779 0.838110 0. 862422 0. 894970
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