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Abstract The metamorphic rocks of Wenquan Group as Precambrian basement rocks of the West Tianshan orogen occur in the
south area of the Wenquan County. Grey amphibolites with middle or coarse texture have been regarded as components of Wenquan
Group, those are different entirely from Precambrian fine dark amphibolites in apparent features. Father geological study and high-
precision SHRIMP zircon U-Pb dating, the *®Ph/**U ages of 455. 1 +2.7(2¢") Ma and 451.4 +5.4 (2¢") Ma have been gained for
these amphibolites from the eastern and western section of Wenquan domain, respectively. So, the results make certain these grey
middle-coarse amphibolites in the Wenquan domain are Late Ordovician igneous rocks during the Early Paleozoic, other than
Precambrian. One old age of ca. 900Ma was obtained in core of a xenocryst zircon of the amphibolite in the west section of Wenquan,
which is approximately consistent with age of basement granitic gneisses of the Wenquan Group. Other evidences of trace elements and
Nd-Sr isotopic compositions indicate that the Wenquan Early Paleozoic amphibolites were formed in the island-arc tectonic setting. The
results of this study offer new evidence for subduction-related geological events in the West Tianshan and evolution of the Paleoasian
Ocean during the Early Paleozoic.

Key words Wenquan domain of West Tianshan; Early Paleozoic amphibolites ; Zircon SHRIMP U-Pb age
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A1 BRLBRARFFARSRA L0 2 FOFE(W%) BFLE(x107°) F2 Nd-Sr Rz F 5474 R

Table 1  Analyses of major elements (wt% ), trace elements ( x 10 %) and Nd-Sr isotopic compositions for the Early Paleozoic

amphibolites from the Wenquan domain in the West Tianshan

FEoe 5 02XW04b 881053-1 8810535 *881053-6 *881053-7 881053-8 881053-10 *86-1034 02XW-20a 02XW-20c 02XW-20d 02XW-21a 02XW-22a 02XW-23a *881091-2 *881091-8

WR T AF RF AFR RF AFK AR AF AF BF  BHF HF  BHF  BIF  BHF  BIF  HF
Si0, 56.23 49.71 48.97 55.87 47.80 58.56 48.69 45.88 61.16 62.59 61.42 61.11 51.84 61.57 52.00 59.43

TiO, 0.84 1.28 1.30 0.87 0.93 0.79 1.10 1.22 0.77 0.73 0.80 0.75 0.84 0.75 1.11  0.91
AL,O; 17.65 18.16 18.00 18.80 17.66 17.38 17.96 19.03 17.03 17.40 17.08 16.06 18.96 17.09 11.69 16.97

Fe,O0; 7.17 9.37 8.80 2.12 2.43 592 898 305 592 522 558 520 59 569 319 1.09
FeO 4.53  6.27 6.34 6.31 4.13
MnO 0.13 0.17 0.15 0.15 0.18 ©0.13 0.18 0.16 0.11 0.10 0O0.11 0.11 0.16 0.09 0.19 0.13
MgO 4.48 593 7.42 4.60 9.20 3.66 7.39 8.00 2.28 2.19 2.24 2.14 2.68 2.31 11.40 2.90
CaO 5.72 9.34 10.32 6.03 9.48 5.27 10.19 12.0 5.43 523 520 4.76 4.68 2.78 8.62 5.30
Na,O 3.65 3.49 3.03 3.75 2.73 3.86 3.42 2.35 4.30 3.88 3.94 4.17 2.16 3.98 1.60 4.11
K,0 2,18 0.61 0.92 1.56 1.00 2.37 0.74 0.79 2.25 2.11 2.08 2.72 7.98 2.51 2.13 2.51
H,Op 0.90 1.23 0.50 0.70  0.79
H,O0m 0.03 0.04 0.05 0.05 0.04
P,0s 0.21 0.27 0.23 0.19 0.10 0.20 0.26 0.11 0.23 0.22 0.23 0.20 0.24 0.21 0.30 0.24
LOI 1.18 1.42 0.95 0.20 0.19 1.26 0.8 0.19 0.92 0.69 0.86 2.00 4.59 2.57 0.59 1.02

Total 99.43 99.76 100.09 99.60 99.24 99.41 99.77 99.48 100.42 100.36 99.53 99.21 100.08 99.54 99.29 99.57

Se  20.3 29.74 18.43  36.0 11.82 11.47
VvV 140.6 210 179.2 254 80.6 93.5
Cr  78.9 86.2 78.5 456 23.6 23.8
Co 19.55 29.0 24.53  39.8 12.59 8.47
Ni  28.1 35.5 37.16 158.8 7.04 4.92
Cu 5.41 28.6 31.62  48.8 5.15 3.28
Zn  132.4 156 65.71 154 121.9 149
Ga 19.7 23.1 23.86 17.4 21.1 24.37
Rb  77.9 13.33 38.98 36.9 68.9 291
Sr 616 881 715 509 747 708
Y 11.94 26.4 16.99 18.7 17.85 15.77
Zr  100.0 47.3 96.4 54.5 216 215
Hf 2.39 1.79 2.474 1.795 5.05 5.13
Nb  8.48 10.56 9.14 7.00 18.01 20.5
Ta  0.566 0.595 0.553 0.431 1.471 1.526
Ba 598.7 376.4 538.7 223.4 894 1551
Pb  11.84 10.03 9.09 6.71 21.90 17.98
Th  2.304 2.32 3.710 1.472 15.58 16.87
U 0.700 0.824 1.232  0.401 3.67 2.97
La  21.2 24.4 20.73 11.52 48.4 48.5
Ce 40.5 54.8 4.3  26.4 83.6 92.5
Pr  4.88 7.88 5.11  3.71 9.82 9.98
Nd 18.62 32.2 20.98 17.19 33.7 33.9
Sm  3.55 6.77 4.136  3.83 5.78 5.46
Eu 1.088 1.67 1.263  1.22 1.391 1.31
Gd  3.03 5.64 3.83  3.76 4.77 4.45
Tb  0.409 0.838 0.561 0.612 0.576 0.514
Dy 2.38 5.05 3.073  3.42 3.21 3.01
Ho 0.457 0.996 0.617 0.715 0.622 0.574
Er 1.245 2.76 1.711 1.85 1.709 1.651
Tm  0.176 0.407 0.238 0.262 0.260 0.245
Yb 1.182 2.66 1.552  1.66 1.707 1.751
Lu  0.186 0.391 0.227 0.258 0.2680 0.2790
87

%I;) 0.366 0.210 0.267

87Sr

W, 0.709519 0.707800 0.707755

20 11 11 11

Isr  0.7071 0. 7064 0.7060

147 g

IMSN‘;‘ 0.1154 0.1270 0.1192 0.1425 0.1038

143Nd

g 0.512416 0.512485 0.512322 0.512506 0.512337

20 8 8 38 28 7
ena(t) 039 1.1 -1.7 0.57 -0.52

fou 1.1 1.2 1.3 1.4 1.1

(Ga)

* £ FAFMEZEHH. P 8810536 47 10537 4 F 49 Sm-Nd Bl 15 % 4% A» Je AL : 9 95 225 ,1997,2006 ; Hu et al. , 2000. * * WX o
# R BR ARG R, W BRI R e B K a9 55 -F A A A (ESF A
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Fig. 1
REE patterns (c¢), trace spidergrams (d)

Diagrams of geochemistry for the Early Paleozoic amphibolites from the Wenquan domain. Classificassion diagrams (a, b),

Fig. la: after Cox KG et al. , 1979; Fig. 1b: after Winchester JA and Floyd PA, 1977. The chondrite values used for REE normalization are from

Masuda et al. (1973) divided by 1.2 (Hu ez al. , 2000) ; The primitive mantle ( PM) values used for spidergram construction are from Sun and

McDonough (1989)
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Fig. 2a:
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Fig. 3 Cathodoluminescence images(a)and U-Pb concordia
(b) for zircons of coarse amphibolite in the eastern section of

the Wenquan
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Fig. 4 Cathodoluminescence images(a)and U-Pb concordia
(b) for zircons of the amphibolite in the western section from

the Wenquan
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