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Zircon U-Pb Geochronology and Geochemistry of the Tiangongnile
Skarn-type Cu-Au Deposit in Zhongba County, Tibet: Their Genetic
and Tectonic Setting Significance

HUANG Han-xiao®, LI Guang-ming", LIU Bo", DONG Sui-liang”, SHI Hong-zhao",
ZHANG Zhi-lin?, FAN An-hui?

1) Chengdu Institute of Geology and Mineral Resources, Chengdu, Sichuan 610081;
2) Geological Party of Tibet Geological Exploration Bureau, Golmud, Qinghai 816000

Abstract: The Tiangongnile Cu-Au deposit located in the northern part of the Gangdise metallogenic belt is a
skarn-type deposit closely related to granodiorite. Zircon ICP-MS U-Pb weighted average age of the granodiorite
is 102.6£1.8 Ma, indicating that the deposit was formed during the Early Cretaceous period. Element geochemical
data indicate that the diorite is characterized by high Al,O3, rich Na,O and low TiO,, thus belonging to
metaluminous calc-alkaline series. Trace elements are characterized by enrichment of large ion lithophile
elements(LILE) and depletion of high field strength elements (HFSE) and heavy rare earth elements, with Nb and

Ta negative anomalies, suggesting that the diorite has geochemical features of island arc rock and its petrogenesis
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may be related to magmatic activity induced by the subduction of Bangong Co-Nujiang River oceanic crust plates.
In combination with regional tectonic evolution, it is held that the Tiangongnile Cu-Au deposit might have been
formed in an island-arc environment before southward subduction and closure of Bangong Co-Nujiang River
oceanic crust plates.
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Table 1 LA-ICP-MS zircon U-Pb dating results of granite diorite

/Ma

Wppeph 16 TPEASU 1o 22258’ 1o Zzi';?]’ 1o ' f:f%ﬁ 1o 2;1';%’ lo ZZES’ lo 22253’ 1o 22(;82';?]’ 1o
TG-1 01491 00100 04241 00382 00185 00004 00097 00006 02424 07521 100 2336 114 359 27 118 3 195 11
TG-2 00549 00036 01186 00072 00161 00003 00050 00001 02916 05758 100 406 146 114 7 103 2 100 3
TG-3 00595 00031 01337 00070 00166 00002 00052 00001 02730 06862 100 587 109 127 6 106 2 106 3
TG-4 02555 00187 06750 00480 00199 00006 00118 00007 04391 07963 100 3219 116 524 29 127 4 238 14
TG-5 01038 00055 02300 00117 00173 00003 00062 00002 03209 07408 100 1694 96 218 10 110 2 126 4
TG-6 04129 00060 02790 00168 00176 00003 00075 00003 02866 06450 100 1846 96 250 13 113 2 151 5
TG7 00519 00022 01163 00049 00163 00002 00052 00001 02540 08010 100 283 94 112 4 104 1 105 2
TG-8 00586 00030 01226 00059 00155 00002 00051 00001 02628 04488 100 554 113 117 5 991 12 104 2
TG-9 00972 00069 02287 00150 00177 00003 00069 00002 02804 09005 100 1572 133 209 12 113 2 140 5
TG-10 00750 00077 01538 00128 00161 00004 00051 00002 02640 07712 100 1069 206 145 11 103 2 103 4
TG-11 00677 00048 01400 00090 00158 00004 00052 00002 03483 08344 100 81 147 133 8 101 2 104 4
TG-12 00923 00098 01858 00158 00166 00004 00049 00002 02967 08860 100 1473 203 173 14 106 3 994 48
TG-13 00740 00049 01534 00097 00155 00003 00055 00002 03062 08442 100 1043 135 145 9 989 19 111 4
TG-14 00653 00036 01451 00086 00160 00002 00051 00001 02481 05079 100 783 119 138 8 103 2 104 3
TG-15 00891 00060 02260 00169 00180 00002 00069 00002 01414 05440 100 1406 131 207 14 115 1 140 4
TG-16 00631 00041 01348 00079 00161 00003 00052 00002 02953 06948 100 722 138 128 7 103 2 105 3
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Fig. 5 A/CNK-A/NK diagram of granite diorite in the
Tiangongnile deposit(base map after Maniar et al, 1989)
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Fig. 6 SiO,-K,O diagram of granite diorite in the
Tiangongnile deposit(after Le Maitre, 2002)
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Table 2 Major (wWt%) and trace (x10°) elements

compositions of Tiangongnile granite diorite porphyry

TGO1 TGO02 TGO3 TG04 TGO5
SiO; 61.57 61.3 64.66 66.77 63.8
Al0; 15.34 15.97 15.11 15.01 15.62
Fe,0s 6.65 6.45 5.25 4.58 5.8
FeO 511 5.44 4.34 3.75 4.61
CaO 3.75 3.04 2.41 2.53 2.4
MgO 1.98 1.86 2.98 1.93 2.78
K20 3.92 4.15 3.83 4.22 3.96
Na,O 0.7 0.75 0.61 0.47 0.68
TiO, 61.57 61.3 64.66 66.77 63.8
P,0s 0.15 0.15 0.12 0.12 0.14
MnO 0.11 0.11 0.1 0.074 0.11
47.5 44.3 61.5 54.5 58.4
A/CNK 0.86 0.85 0.87 0.95 0.87
Lu 0.41 0.44 0.39 0.34 0.41
Ba 349 448 307 232 330
Sc 13.7 145 10.7 6.8 12.3
\% 110 119 88.8 60.7 100
Cr 93.5 67.8 73.1 87.2 63.8
Co 155 14.6 10.9 9.52 121
Ni 91.6 475 38.6 75.1 29.1
Ga 17.3 17.8 16.6 16.4 17.4
Rb 69.2 71.5 89.3 96 89.9
Sr 286 314 239 262 261
u 1.37 1.26 1.65 3.09 0.98
Th 8.13 6.2 111 18.1 10.4
Nb 7.34 7.66 6.94 6.28 7.38
Ta 0.54 0.55 0.55 0.59 0.56
zr 182 197 191 287 188
Hf 4.75 5.18 5.32 7.6 5.27
Cs 3.91 4.58 4.73 7.64 5.8
La 20.4 21.6 215 225 23.2
Ce 44.1 45.6 43.2 41.9 47.9
Pr 5.47 5.69 5.02 4.65 5.64
Nd 22.6 23.4 19.9 17.2 22.6
Sm 4.93 5.17 4.25 3.35 4.74
Eu 1.08 1.16 0.88 0.81 1.01
Gd 4.82 5.1 4.09 3.26 4.66
Th 0.79 0.85 0.68 0.53 0.78
Dy 4.75 5.14 411 3.24 4.81
Ho 0.96 1.02 0.83 0.64 0.97
Er 2.79 3 2.43 1.99 2.79
m 0.43 0.44 0.37 0.33 0.44
Yb 2.74 2.85 2.49 2.13 2.83
Y 28.4 30.3 25 20.2 28.1

: AICNK=Al,03/(Ca0+Na,0+K0)
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