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Discovery of Xiongmei porphyry copper deposit in middle segment of
Bangonghu-Nujiang suture zone and its significance
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Abstract

Based on extraction of alteration information from remote sensing data and field anomaly examination, the
authors found for the first time a porphyry copper deposit at Xiongmei Township of Xainza County in the middle
segment of Bangonghu-Nujiang suture zone. The copper mineralization is composed of malachitized granodioritic
porphyry and devitrified dacite. Petrogeochemical analysis indicates that the ore-bearing porphyry is enriched in
large ion lithophile elements (LILE) Rb, Th, U, K, Pb and depleted in high field strength elements (HFSE)
Nb, Ta, Ti, and also has a notable enrichment of light rare earth elements relative to middle-heavy rare earth el-
ements. The rock bodies show an affinity to adakite. Zircon U-Pb LAICPMS dating yields a weighted 2*°Pb/
28U mean age of (106.07 £0.48) Ma with MSWD being 0.92, indicating that the porphyry was formed in a
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post-collisional crust-extensional environment. Although the newly-discovered Xiongmei porphyry copper deposit
is more than 500 km from the Duobuza porphry copper-gold deposit in the west segment of Bangonghu-Nujiang
suture zone, the ore-bearing porphyries in the two ore deposits have consistent petrogeochemical characteristics.
They both have adakite affinity and their mineralization ages are close to each other, thus belonging to the same
one ore-forming system. The discovery of the Xiongmei porphyry copper deposit suggests that a porphyry copper
belt does exist along Bangonghu-Nujiang suture zone. With this discovery, people have reasons to expect the dis-
covery of more porphyry copper deposits in northern Tibetan plateau.
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Fig. 1 Tectonic location of the Xiongmei porphyry copper deposit in the middle segment of the Bangonghu-

Nujiang suture Tibetan plateau
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Fig. 2 Alteration-mineralization characteristics ol the Xiongmei porphyry copper deposit
G—Quartz; Pl—Plagicclase; Ser—Sericite; Mal—Malachite
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Fig. 3 Induced polarization profiles of the Xiongmei copper deposit
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Table 1 Major trace and rare earth elements analytical results of the ore-bearing porphyries from the Xiongmei
copper deposit in the middle segment of Bangonghu-Nujiang suture belt

XM11-10 XM11-11 XM11-12 XM11-13 XM11-14 XML11-15 XML11-16 XM11-17
w B %

SiO, 65.49 66.05 66.12 67.47 66.56 65.71 67.12 65.52
TiO, 0.37 0.39 0.39 0.41 0.39 0.4 0.36 0.41
ALO; 16.78 16.46 16.89 16.79 16.52 16.54 15.94 17.25
Fe, O3 5.88 5.59 5.33 4.14 3.72 5.28 2.45 4.36
FeO 3.9 3.5 3.2 2.7 2 3.2 1.1 2.95
MgO 1.68 1.66 1.57 1.89 1.44 1.8 1.19 1.72
Ca0 2.23 1.92 1.99 0.41 0.75 0.52 0.41 3.62
Na,O 3.02 3.12 2.99 1.66 1.4 1.89 1.75 3.46
K,O 1.78 1.99 1.8 3.69 4.47 3.31 3.8 1.13
MnO 0.021 0.014 0.015 0.019 0.023 0.025 0.012 0.011
P,0s 0.096 0.11 0.089 0.11 0.21 0.13 0.14 0.091
2.64 2.65 2.81 3.33 3.46 3.67 4.32 2.42

HO" 2.03 2.36 2.3 2.72 2.22 2.67 2.17 1.77
CO, <0.04 <0.04 0.08 0.04 0.15 0.15 0.31 0.15

wB 1076

Ba 224 350 206 216 330 152 144 258
Li 20.9 21.5 21.5 18.1 22.8 20.7 11.2 34.8
Be 1.41 1.53 1.62 0.958 1.39 1.76 1.08 1.36
Sc 6.45 6.49 6.43 6.88 6.78 6.95 6.55 6.56
A 48.3 55.3 43.5 47 51.4 48.6 42.8 49.2
Cr 26.8 35.5 32.5 29.6 28.1 31 27.6 29.6
Co 18.7 21.1 23.6 12.9 10:9 16.3 9.68 17.5
Ni 10.1 14.1 13.6 20.8 13.9 15.5 15.1 12.7
Cu 1660 3509 2874 3679 7815 5676 19476 767
Pb 6.94 16.6 4.25 4.6 12.1 3.13 12.4 5.36
Zn 59.7 65 35 20 29.3 31.8 21.5 25.7
Ga 13 14 13.8 16.2 15.6 14.8 14.3 15
Rb 84.7 88.9 9.3 175 202 156 173 72.1
Sr 232 223 227 37.6 92 68.6 38.1 290

Y 11.3 12.1 10.6 9.35 13 11.3 7.91 11
Th 7.17 7.04 7.37 7.75 7.25 7.1 7.2 7.59
U 2.55 2.39 1.94 1.89 2.33 1.81 2.04 1.55
Zr 101 107 109 108 105 94.5 77.4 70.8
HIf 2.65 2.87 2.43 3.34 2.89 2.44 1.93 1.78
Nb 5.12 5.59 5.05 5.07 5.36 5.24 5.33 5.31
Ta 0.5 0.57 0.481 0.55 0.441 0.496 0.4 0.509
Mo 0.551 0.772 1.08 0.3 1.83 1.7 0.617 0.149
In 0.117 0.109 0.067 0.018 0.068 0.068 0.018 0.031
Sh 0.194 0.203 0.128 0.283 0.997 4.59 1.31 0.092
w 0.84 1.14 0.71 2.09 2.98 1.24 4.75 0.395
Tl 0.957 0.92 1.57 1.17 1.76 1.89 1.08 1.14
Bi 0.012 0.177 0.041 3.96 2.75 8.12 16 0.524
La 19.8 18 16.9 18.3 18.1 13.9 11.4 18
Ce 33.6 30.4 28.9 32.9 31.3 23.9 20.2 32.3
Pr 3.75 3.49 3.14 3.63 3.67 2.77 2.27 3.38
Nd 13.8 12.3 11.8 12.6 13.9 9.52 7.55 11.6
Sm 2.79 1.85 1.88 1.98 2.07 1.67 1.56 2.09
Eu 0.693 0.742 0.546 0.285 0.796 0.478 0.37 0.3569
Gd 2.42 2.3 1.9 1.88 2.88 1.99 1.45 1.68
Th 0.393 0.325 0.352 0.302 0.452 0.328 0.242 0.378
Dy 2.17 2.35 1.62 1.64 2.48 1.85 1.44 2.06
Ho 0.356 0.383 0.361 0.273 0.507 0.372 0.311 0.337
Er 1.04 1.02 1.02 1.05 1.02 1.04 0.908 1.02
Tm 0.188 0.174 0.179 0.202 0.187 0.173 0.154 0.182
Yb 1.17 1.18 1.08 1.2 1.28 1.22 0.921 1.05
Lu 0.16 0.152 0.176 0.176 0.227 0.194 0.126 0.18
SREE 82.33 74.67 69.85 76.42 78.87 59.41 46.63 74.83
SEu” 0.80 1.10 1.10 0.42 0.97 0.80 0.74 0.90
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Fig. 6 K,0-SiO, diagram a and R-R, diagram b of the Xiongmei and Duobuza copper deposit
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2 - XM11-10 U-Pb LA-ICP-MS
Table 2 Zircon U-Pb LA-ICP-MS analyical results of the ore-bearing porphyries from the Xiongmei copper deposit
in the middle segment of Bangonghu-Nujiang suture belt

wU  w Th w Pb* W6pp, 237
Th U Il 27ph U lo 20pp 8y lo
10°° 10°¢ 10°¢ Ma
01 183.20 224.16 1.223585 88.92950 105.0 0.7 0.11017 0.00422 0.01642 0.00011
02 215.62 199.86 0.926884 104.49445 106.7 0.9 0.12391 0.00422 0.01668 0.00014
03 123.89 100.24 0.809172 0.85264 106.4 1.3 0.11108 0.00805 0.01664 0.00020
04 122.39 96.30 0. 786850 0.83388 105.0 1.0 0.11036 0.00961 0.01642 0.00017
05 144.98 141.01 0.972591 31.25170 107.3 1.0 0.11145 0.00547 0.01678 0.00015
06 162.94 233.73 1.434495 42.59889 105.1 1.4 0.11016 0.00516 0.01644 0.00022
07 170.71 257.25 1.506983 68.39560 106.7 1.0 0.11245 0.00489 0.01668 0.00015
08 155.94 145.02 0.929935 51.56909 107.2 1.0 0.11172 0.00516 0.01676 0.00016
10 122.14 107.68 0.881618 20.24973 106.5 1.2 0.11138 0.00548 0.01667 0.00018
11 89.02 100. 41 1.128057 3.41103 104.4 1.1 0.12816 0.00723 0.01632 0.00018
12 114.96 92.38 0.803513 42.83219 108.0 1.4 0.11306 0.00712 0.01690 0.00022
13 184.82 204.65 1.107283 61.11534 106.7 0.9 0.11107 000525 0.01670 0.00015
14 141.51 104.44 0.738087 32.96923 106.1 1.0 0.11039 0.00511 0.01659 0.00016
15 136.26 153.93 1.129654 97.18191 105.7 1.1 0. 12854 0.00650 0.01653 0.00017
16 174.16 198.06 1.137249 59.82883 104.7 1.2 0.10981 0.00460 0.01638 0.00018
17 197.30 298.75 1.514206 51.75853 106.5 1.0 0.11101 0.00468 0.01666 0.00016
18 118.72 110.25 0.928686 0.78215 105.0 1.0 0.10976 0.00682 0.01642 0.00016
19 180.87 170.97 0.945255 96.59265 106.7 0.8 0.11154 0.00560 0.01670 0.00013
¢ 0.0176} XMIl-102 b
. . 0.0172¢
. [1067 Ma b 01681
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Fig. 8 Zircon CL images a and U-Pb concordia age b of the Xiongmei copper deposit
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