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Petrogenesis and geological significance of Shangqimugan plutons in Western
Kunlun: Evidence from geochemistry and U-Pb chronology
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(1. Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China; 2. Faculty of Public Management,
China University of Geosciences, Wuhan 430074, China; 3. No. 9 Institute of Geology and Mineral Resources Development,
Xilin Hot 026000, China)

Abstract: Located in Shanggimugan area of Akto County in Xinjiang, Shanggimugan plutons exhibit NW-SE
trending zonal distribution along the Qiaolakeke-Sugaite-Ajiaerdong fracture. The plutons are mainly composed
of monzonitic granite. The SiO, values range from 66.06% to 75.13% and AlL,Os from 12.45% to 14.78% .
Average (K,O+ Na,O) value is 8.82% , average K,O/Na,O ratio is 1.25, and aluminum index A/CNK (0.89
~0.98)<1.1, suggesting that the plutons belong to high-K metaluminous calcic-alkaline series. The total REE
values of the plutons are 231 X 10 ®~404 %X 10 ¢, and LREE and HREE show obvious fractionation. Chondrite-
normalized REE patterns are of smoothly right-oblique type. Average value of 6Eu is 0.17, implying obvious de-
pletion of Eu. Compatible elements (Ni, Co, Cr, V), incompatible elements (Rb, Th) and HFSE (Zr, HIf,

etc. ) are obviously concentrated; Ba, Sr, P and Ti are strongly impoverished; Nb and Ta are depleted in a
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certain extent. LA-ICP-MS zircon U-Pb dating yielded a ?*°Pb/>®U weighted mean age of 225.4 + 1.9 Ma
(MSWD=6.0), indicating that the plutons belong to early Late Triassic. Combined with geochemical charac-
teristics and trace elements discrimination diagrams, the authors hold that the rocks resulted from the mixing of
the crust and mantle magmas, belonged to A-type granite and formed in the tensional environment of a post-col-
lision extensional phase, which marked the end of the orogeny of the West Kunlun orogenic belt and the begin-
ning of intraplate tectonic evolution in early Late Triassic, implying a transition from the collision environment
to the intraplate extensional environment. These data also demonstrate the complete closure of Paleo-Tethys in
this region in early Late Triassic.

Key words: geochemistry; zircon U-Pb geochronology; A-type granite; Paleo-Tethys; Shanggimugan of West
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Table 1 Major wp % trace and rare earth wy 10 ° elements content of Shangqimugan plutons
Bl1-2 B1-3 B8-1 DI111-1 D116 D141-3HF D145-1HF
SiO, 73.51 73.41 66.06 75.13 73.61 73.41 74.29
TiO, 0.20 0.23 0.66 0.11 0.16 0.19 0.17
ALO; 12.78 12.61 14.78 12.75 12.55 13.09 12.45
FeO 1.58 1.45 3.43 0.93 1.12 1.53 1.75
Fe,O; 0.71 0.97 1.32 0.41 0.33 0.72 0.54
MnO 0.03 0.04 0.11 0.02 0.04 0.04 0.04
MgO 0.20 0.23 1.50 0.09 0.16 0.26 0.21
CaO 1.22 1.03 2.98 0.50 1.10 0.91 1.05
Na,O 3.87 4.26 3.54 4.30 4.72 4.08 3.75
K,O 4.53 4.86 4.19 5.02 5.43 4.85 4.33
P,0s 0.03 0.05 0.23 0.01 0.04 0.04 0.04
CO, 0.42 0.06 0.06 0.06 0.24 0.13 0.61
H,0" 0.78 0.67 0.96 0.56 0.36 0.43 0.53
99.86 99.87 99.82 99.89 99.86 99.25 99.23
K,O+ Na,O 8.40 9.12 7.73 9.32 10.15 8.93 8.08
K;O Na,O 1.17 1.14 1.18 1.71 1.17 1.19 1.16
0 2.31 2.74 2.59 2.70 3.37 2.62 2.09

AIK 8.40 9.12 7.73 8.34 9.32 8.93 8.08
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1
Continued Table 1
B1-2 B1-3 B8-1 DI111-1 D116 D141-3HF D145-1HF

A CNK 0.95 0.89 0.94 0.95 0.80 0.96 0.98
A NK 1.13 1.03 1.43 1.02 0.92 1.09 1.15
AR 4.00 5.04 2.54 3.00 5.74 4.52 3.98
FL 87.3 89.9 72.2 78.5 94.9 90.8 88.5
SI 1.84 1.95 10.70 4.88 0.84 2.27 1.98
MF 92.0 91.3 76.0 79.0 93.7 89.6 91.6
Di 0.34 0.99 0.51 0.44 0.27 0.28 0.10
Q 30.7 28.0 20.0 29.8 26.2 28.5 32.9
Or 27.1 29.0 25.1 29.9 32.3 28.9 26.0
Ab 33.2 36.4 30.3 36.7 34.6 34.8 32.2
An 4.17 0.94 12.20 0.67 0.00 3.11 4.42

t Zr C 808 812 790 772 774 813 —~ 829
Sr 92.6 70.8 291.0 4.4 155.0 81.3 82.5
Ta 2.83 3.07 2.17 2.64 2.89 3.07 3.42
Vv 6.00 6.48 69.10 2.40 4.32 7.12 6.26
Zn 68.0 101.0 62.7 34.3 38.4 189.7 109.9
Co 1.35 1.40 8.62 0.42 0.79 2.09 1.18
Cr 21.8 30.5 33.4 28.4 28.9 7.63 7.30
Cu 5.77 3.53 8.93 1.84 2.06 1.51 0.79
Hf 7.53 8.64 7.23 4.91 6.63 10.85 15.83
Nb 30.8 34.5 23.0 25.1 30.0 28.4 26.7
Pb 21.6 31.6 19.2 25.8 24.2 189.0 78.6
Zr 226 259 217 147 199 237 270
Ni 1.31 1.51 2.18 1.9 0.96 2.07 0.77
Rb 255 303 189 266 298 204 264
Ba 178 191 542 54 172 213 204
Th 36.1 36.0 28.4 31.7 46.1 40.9 37.8
La 69.9 73.3 62.1 32.2 61.1 82.5 78.9
Ce 124 130 104 71 110 148 147
Pr 14.3 14.9 11.4 9.2 12.9 17.5 17.1
Nd 52.6 55.5 41.0 37.7 47.3 62.1 61.6
Sm 10.50 11.00 6.98 9.09 9.55 11.67 11.87
Eu 0.513 0.525 0.917 0.209 0.409 0.491 0.451
Gd 10.20 10.30 5.92 8.62 9.29 9.99 10.38
Th 1.65 1.66 0.93 1.46 1.54 1.57 1.69
Dy 9.49 9.65 4.87 8.00 9.08 9.20 9.60
Ho 1.88 1.93 0.96 1.48 1.91 1.79 1.86
Er 5.33 5.30 2.65 4.04 5.48 4.93 5.12
Tm 0.844 0.873 0.439 0.657 0.893 0.810 0.830
Yb 5.24 5.48 2.73 3.99 5.61 4.93 5.21
Lu 0.708 0.795 0.381 0.539 0.807 0.698 0.717
Y 55.7 58.1 26.7 43.3 58.7 47.9 51.1

> REE 362 379 272 326 231 404 403
LREE 271.81 285.23 226.40 159.29 241.26 322.54 316.83
HREE 91.04 94.09 5.58 72.09 93.31 81.80 86.353
LR HR 2.99 3.03 4.97 3.31 2.21 3.94 3.66
Nb La y 0.42 0.45 0.36 0.75 0.47 0.33 0.33
La Yb 9.6 9.6 16.3 5.8 7.8 12.0 10.9
La Sm y 4.30 4.31 5.75 2.29 4.13 4.57 4.30
Gd Yb 1.61 1.55 1.79 1.79 1.37 1.68 1.65
Y Yb 10.63 10.60 9.78 10.85 10.46 9.72 9.82
Eu” 20.38 21.03 12.83 17.47 18.55 21.53 22.08
OEu 0.15 0.15 0.43 0.07 0.13 0.14 0.12
Ce” 76.78 80.34 65.85 40.08 67.84 91.65 88.43
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