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The discovery of Early-Middle Silurian adakite in West Kunlun Mountains
and its geological implications

YANG Shao', LU Hong-wei', QU Xiao-xiang!, LIN Yan', ZENG Zhong-cheng® and GAO Cheng’
(1. Sino Shaanxi Nuclear Industry Group Geological Survey Co. Ltd., Xi'an 710100, China; 2. Shaanxi Center of Geological
Survey, Xi'an 710068, China; 3. China Shaanxi Nuclear Industry Group, Xi'an 710100, China)

Abstract: An Early-Middle Silurian granodiorite rock was found for the first time in Kuerliang Group during the
process of the 1:50 000 geological survey in Kuerliang area, northern West Kunlun Mountains. Through the
LA-ICP-MS zircon U-Pb geochronological study, a weighted mean 2*Pb/?®U age of 429.6+ 1.4 Ma (MSWD
=0.69) for the zircons in granodiorite was obtained. Geochemical characteristics show that the granodiorite is
typical adakite with high SiO, (68.85% ~72.49% ), ALO;(14.08% ~15.36%), Sr (480 <10 ¢~ 812 x
107°), Sr/Y (53.2~111.0), and low Y (7.31 10" °~10.30 X107 °), Yb (0.34 <10 °~0.48 X 10 ).
In addition, it exhibits significant fractionation between LREE and HRE [38.4<(La/Yb)n<61.2] and is de-
pleted in HREE with slight Eu anomaly (0.86<<8Eu<1.03, 0.98 on average). The rock has a relatively high
proportion of K,O (2.92% ~3.48% ) and low proportions of MgO (0.69% ~0.84% ), Mg” (26.4~32.6),
Cr (15.1~28.2), and Ni (3.54~5.39), with Na,O/K,O ratios being 1.03~1.46 (1.21 on average). These
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characteristics suggest that the granodiorite was a product of partial melting of a thickened lower crust, and a

crustal thickening occurred in the West Kunlun Mountains in Early-Middle Silurian when the crustal thickness

was greater than 50 km. Together with regional geological data, the authors hold that the Proto-Tethys Ocean

basin, taking Kuda-Qimanyute ophiolite mélange as a symbol, had been closed before Early-Middle Silurian, and

then entered the collisional orogenic period. This research provides a reliable petrological evidence and precise

chronological data for the collisional orogenic event after the closing of Proto-Tethys Ocean.

Key words: West Kunlun Mountains; Kuda-Qimanyute; Kuerliang; Proto-Tethys; adakite; crustal thickening;

collisional orogeny
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Fig. 1 Geological sketch map of the Kuerliang area in the West Kunlun Mountains (modified after Shaanxi Geological Survey In-
stitute, 2006®; Shaanxi Nuclear Industry Geological Surveying Institutes 2011® and Sino Shaanxi Nuclear Industry Group Geo-
logical Survey Co. Ltd.®)
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Fig. 2 Field photographs (as b) and photomicrographs (¢, d) of Kuerliang granodiorite
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Table 1 Major (wy/% ) and element (wy/10~%) compositions of the granodiorite from Kuerliang, West Kunlun
Mountains
peg  PMOOI- PMOOL- PMOOI- PMOOL- PMOOI- PMOOL-| .. PMOOL- PMOOI- PMOOL- PMOOI- PMOOL- PMOOI-
5-1 6-1 6-2 6-3 7-1 8-1 5-1 6-1 6-2 6-3 7-1 8-1
SiO, 70.70 72.49 68.85 70.71 70.88 71.05 K 24419 28874 27601 29053 28701 28648
TiO, 0.35 0.32 0.27 0.24 0.24 0.26 Ti 1529 1570 1588 1478 1720 1792
ALO; 14.68 14.08 14.57 15.36 14.88 14.67 P 488 471 434 347 361 381
Fe,O5 2.69 2.47 2.28 2.01 2.09 1.99 La 37.8 32.9 32.7 27.4 25.4 30.3
FeO 1.60 1.18 1.22 0.91 0.96 0.78 Ce 59.4 57.5 59.0 50.6 48.4 52.1
MnO 0.06 0.07 0.06 0.05 0.05 0.05 Pr 6.29 6.18 5.64 5.23 5.21 5.28
MgO 0.81 0.84 0.81 0.69 0.71 0.70 Nd 23.2 23.4 21.3 20.0 19.3 20.5
CaO 1.30 1.66 1.46 1.31 1.25 1.41 Sm 4.34 4.15 3.61 3.18 3.02 3.25
Na,O 4.28 3.59 3.96 4.31 4.11 4.05 Eu 1.06 1.16 1.07 0.94 0.94 0.93
K,O 2.94 3.48 3.32 3.50 3.46 3.45 Gd 2.88 2.83 2.71 2.27 2.41 2.34
P,Os 0.11 0.11 0.10 0.08 0.08 0.09 Th 0.33 0.31 0.28 0.27 0.25 0.26
H,0O" 0.62 0.30 0.52 0.50 1.08 1.66 Dy 1.58 1.64 1.33 131 1.12 1.07
Lost 1.72 0.16 3.34 1.21 1.58 1.42 Ho 0.24 0.25 0.23 0.21 0.18 0.17
Sc 1.44 3.54 2.73 1.91 2.58 1.71 Er 0.53 0.59 0.48 0.49 0.47 0.43
Co 6.96 7.93 12.00 9.53 8.76 9.79 Tm 0.07 0.08 0.05 0.06 0.06 0.05
Cu 35.8 32.0 33.3 27.0 33.7 31.4 Yb 0.44 0.48 0.36 0.48 0.34 0.40
Zn 35.5 40.9 37.6 38.1 43.8 46.2 Lu 0.07 0.09 0.06 0.08 0.06 0.07
Rb 94.7 129.0 113.0 131.0 114.0 129.0 Y 9.04 10.30 7.37 7.72 7.31 7.93
Zr 152 138 146 132 126 144 SREE 147 142 136 120 114 125
Nb 17.6 11.3 14.6 13.4 14.8 22.2 Mg* 26.4 30.6 30.5 31.3 30.9 32.6
Hf 4.93 4.79 4.67 3.94 3.81 5.22 FeO, 4.02 3.40 3.27 2.72 2.84 2.57
Ta 0.99 0.79 1.05 1.03 1.20 1.29 Fe, 03, 4.47 3.78 3.64 3.02 3.16 2.85
Pb 17.9 27.6 25.7 24.1 31.0 30.7 | Na,O/K,0O 1.46 1.03 1.19 1.23 1.19 1.17
Th 9.65 1240 12.40 10.60 9.97 16.60 || (La/Yb)y 58.0 46.2 61.2 38.4 50.4 51.1
U 1.63 1.48 2.67 1.83 1.48 2.79 St/Y 53.2 57.5 97.0 80.2 111.0 84.8
Ba 715 981 1031 1021 932 1051 O0Eu 0.86 0.98 1.00 1.02 1.03 0.98
Cr 15.1 28.2 24.5 26.2 20.6 19.2 LREE 132 125 123 107 102 112
Ni 3.54 5.39 5.32 5.06 4.98 4.78 HREE 6.14 6.27 5.50 5.17 4.89 4.79
Sr 480 592 714 619 812 672 ||LREE/HREE 21.5 20.0 22.4 20.8 20.9 23.4
A% 24.9 29.3 32.0 27.4 27.8 29.8 t/C 790 779 784 777 774 783

SRR AR, B 73 81 A S 5 INACE 350t
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Fig. 3 QAP classification diagram (a, after Bowden e al.» 1984) and K,O - SiO, diagram (b, after Irvive and
Baragar, 1971; Peccerillo and Taylor, 1976) for the Kuerliang granodiorite

0’ 10° =
' [a] Lb]
10% 10°
s =
= 8
g
% 10! E ol
og Eg
i i
10° 10°
| ) g S S S S S S S B S
10—t RN o : - 5 L Ba U Ta La Pb Sr Nd Hf Eu Gd Dy Ho Tm Lu
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Rb Th Nb K Ce Pr P Zr Sm Ti Tb Y Er Yb

4 B NG BROR A AR HEAL AR 1 e R A AR B Ca, ARHEALAE TS Boynton F Bowden, 1984 )F1 54 Hi e bx AEAL 1 i
TERIEM (b, FRAEAEDE Sun A1 McDonough, 1989)
Fig. 4 Chondrite-normalized REE patterns (a, normalization after Boynton and Bowden, 1984) and primitive mantle-normalized

trace element spider diagrams for the Kuerliang granodiorite (b, normalization after Sun and McDonough, 1989)
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Fig. 7 (La/Yb)y— Yby(a) and Sr/Y - Y (b) diagrams Cafer Defant and Drummond, 1990) for the Kuerliang

granodiorite from the Western Kunlun
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