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Geochemistry and Pb, Sr, Nd isotopic features of ore-bearing porphyries
in Bangong Lake porphyry copper belt, western Tibet
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(1 Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2 Tibet Institute
of Geological Survey, Lhasa 850000, Tibet, China)

Abstract

Detailed geochemical and Pb, Sr, Nd isotopic researches on the Duobuza copper deposit and the Gargiong
copper deposit were conducted in the Bangong Lake copper belt. The result shows that, compared with the por-
phyries of the Gandese copper belt, the ore-bearing porphyries of the Bangong Lake copper belt are weaker in the
enrichment of large ion lithophile elements (LILE) and are also weaker in the depletion of high-field strength el-
ements and high rare elements, thus having weak positive Eu anomaly. Viewed from Pb, Sr, Nd isotopic fea-
tures, the ore-bearing porphyries are characterized by the enrichment of radiogenic Pb, the obviously low ratios
of "®Nd/"Nd, and the source nearer to the Indian Ocean sedimentary area, indicating that the magma source
of the ore-bearing porphyries is much shallower, with the mixture of more crustal materials. The forming tec-
tonic environment of the ore-bearing porphyries in the Bangong Lake copper belt belonged to the active continen-
tal ridge, whereas that in the Gangdese copper belt was far away from the active continental ridge. The Bangong

Lake porphyry copper belt was formed in a post-collisional crustal up-lift stage, whereas the Gangdise porphyry
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copper belt in a stage of post-collisional crustal extensional collapse when the crust rose to the maximum height.

Key words: geochemistry, tectonic environment, Pb, Sr, Nd isotopic features, Bangong Lake copper belt
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Fig. 1 Tectonic framework map of western Tibet modified after Tibet Bureau of Geology and Mineral Resources 2000
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Table 1 Major element content of ore-bearing porphyries in the Bangong Lake porphyry copper belt wg %

AL O, SiO, CaO K,O TiO, Fe,O;5 FeO MgO Na,O MnO P,0s
Zk1-06 13.01  66.29 1.62 4.82 0.33 2.46 3.83 1.77 1.84 0.05 0.11 3.04  99.16
Zk2-11 15.37  66.10  2.20 5.78 0.31 0.42 1.92 1.46 1.92 0.12 0.11 3.56  99.26
Zk2-13 16.14 63.57 2.83 5.44 0.34 0.53 1.93 1.60 1.48 0.23 0.12 5.00 99.21
GR-08 15.86 65.25 3.73 3.59 0.57 3.70 1.16 1.14 3.63 0.06 0.25 0.88  99.82
GR-11 15.68 64.10 3.17 3.42 0.64 4.57 1.41 1.78 4.21 0.06 0.28 0.28  99.60
GR-12 16.56 64.85 3.84 3.63 0.56 3.23 0.89 0.92 3.94 0.04 0.27 1.16  99.88
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Table 2 Trace element content of ore-bearing porphyries in the Bangong Lake porphyry copper belt wy 10~ °
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
Zk1-06 5.12 9.12 1.12 4.68 0.98 0.34 1.05 0.15 0.97 0.20 0.64 0.10
Zk2-11 13.20  21.30 2.40 9.06 1.74 0.69 1.79 0.24 1.49 0.30 0.88 0.15
7k2-13 14.80  23.10 2.61 9.78 1.77 0.65 1.89 0.26 1.58 0.34 0.98 0.18
GR-08 29.5 51.8 5.98 21.2 3.67 1.25 3.33 0.55 2.62 0.61 1.32 0.26
GR-11 34.0 62.2 7.59 27.2 4.82 1.52 3.88 0.59 2.76 0.60 1.28 0.22
GR-12 35.7 62.9 7.42 26.2 4.95 1.67 4.19 0.69 3.24 0.74 1.68 0.29
Yb Lu Y Be Sc Ti \% Cr Co Ni Cu Zn
Zk1-06 0.54 0.09 5.81 0.96 6.94 1729 78.4 3.54 5.93 8.89 2737 42.5
Zk2-11 0.95 0.17 8.38 0.91 7.03 1803 51.3 2.34 4.98 7.82 1262 39.4
Zk2-13 0.99 0.18 9.25 0.88 8.05 1908 65.1 3.52 4.45 9.86 1879 43.1
GR-08 1.62 0.24 13.9 2.04 9.05 3575 84.4 18.7 8.91 4.02 9.17 45.6
GR-11 1.42 0.20 12.3 1.86 9.23 3822 92.8 19.5 9.32 3.30 8.39 51.4
GR-12 1.79 0.27 17.5 1.99 9.56 3566 103.0 21.3 5.14 3.33 10.50 92.0
Ga Rb Sr Zr Nb Mo Ba Hf Ta Pb Th U
Zk1-06 13.8 123 209 32.4 7.80 1.06 432 0.75 0.47 13.9 4.90 0.39
7Zk2-11 12.3 152 315 51.9 8.36 2.16 787 1.40 0.67 18.5 7.52 1.21
7k2-13 13.2 165 231 44.3 8.29 16.90 685 1.08 0.61 18.8 7.52 1.21
GR-08 17.5 92.9 548 129 9.89 0.30 605 3.68 0.83 13.8 10.6 2.09
GR-11 16.7 64.5 499 129 9.46 0.18 614 3.95 0.82 16.8 10.4 1.68
GR-12 18.0 78.0 549 133 10.30 0.61 668 3.69 0.86 21.9 10.7 2.00
SiOz—KzO 2a 3.3
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Fig. 2 Si0,-K,0 diagram a and R;-R;, diagram b of ore-bearing porphyries
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Fig.3 Trace element spidergram of the ore-bearing porphyries
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Table 3 Pb Sr Nd isotope composition of ore-bearing porphyries in the Bangong Lake porphyry copper belt
ZU()Pb 204Pb 207Pb 204Pb ZUSPb 204Pb 87Rb 8651‘ 87Sr SGSr
Zk1-06 18.514 +£0.009 15.534£0.007 38.554£0.018 1.7030 0.709466
Zk2-11 18.611£0.008 15.585%£0.007 38.689£0.018 1.3963 0.708952
7k2-13 18.631£0.012 15.601£0.010 38.770£0.025 2.0672 0.710382
GR-08 18.652 +0.006 15.627£0.005 38.958£0.013 0.4904 0.705256
GR-11 18.537£0.011 15.537+£0.009 38.692+0.023 0.3739 0.705218
GR-12 18.902 £0.044 15.858 £0.037 39.485+0.092 0.4110 0.70528
Sm Nd 3Nd "Nd t Ma end ¢ I, T Nd pu
Zk1-06 0.127 0.512445 127 —2.65 0.70639 1073
7Zk2-11 0.116 0.512465 127 -2.09 0.70643 933
7k2-13 0.110 0.512442 127 —2.44 0.70665 915
GR-08 0.105 0.512628 112 1.10 0.70448 634
GR-11 0.107 0.512616 112 0.83 0.70462 661
GR-12 0.114 0.512688 112 2.14 0.70463 602
2 ena ? Nd "Nd=0.512638 '¥7Sm "*Nd=0.1967 ¢ 127 Ma 112 Ma
2006 T Nd py Nd "Nd 1 =0.513114 Sm Nd py=0.2220
4.1 Pb 5
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Fig. 5 Plumbotectonic framework diagrams of ore-bearing porphyries in the Bangong Lake porphyry copper belt
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Fig. 7 Y+ Nb-Rb diagram a and Ta Yb-Th Yb diagram b of ore-bearing porphyries in the Bangong Lake copper belt
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