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Provenance nature and basement background of nickel-sulfide-bearing
ultrabasic rocks in Bangong Lake island arc zone, Tibet
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(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

The nickel sulfide mineralization of ultrabasic rocks in Bangong Lake-Nujiang metallogenic belt of western
Qinghai-Tibet Plateau constitute a new type of ore deposit discovered in Tibet in recent years. Based on litho-
geochemistry and a Sr-Pb isotopic analysis of the nickel-bearing ultrabasic rocks in the Bangong Lake within the
west segment of the metallogenic belt, this paper describes the characteristics and formation conditions of magma
sources of these rocks and, according to the zircon U-Pb LA-ICP-MS dating data, deals with the basement back-
ground of northwest Tibet. The results indicate that the Ni-bearing ultrabasic rocks are enriched in large-ion in-
compatible elements Rb, Th, U, Sr, Pb and high strength field element Ta but depleted in Ba, K(LILE) and
Nb, Ti (HFSE) in the primitive mantle-normalized trace element patterns, exhibiting a strong REE depletion
but a slight LREE enrichment in the chondrite-normalized REE patterns. All these features indicate consistently

that the ore-bearing magma was derived from an enriched lithospheric mantle source which had been metasoma-
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tized by the subducted sedimentary melt, and that the magma originated from a source with low extent of partial
melting (about 10% ) at a shallow depth of the spinel lherzolite facies. In addition, a group of residual zircon
ages of 2.48 Ga in the rocks indicates a relative simple source of sediments in the mid-Tethys ocean of Bangong
Lake area at that time, which probably came mainly from the Late Archean-Early Proterozoic basement. It is
thus inferred that the changing period from Archean to Proterozoic ( ca. 2.5 Ga) might have been a rapid grow-
ing period of ancient continental crust in northwestern Tibet.

Key words: geology, nickel-bearing ultrabasic rocks, mantle source, partial melting, Bangong Lake island

arc zone, northern Tibet plateau
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Table 1 Analytical results of major elements trace elements

rare earth elements and Sr Pb isotopic composition in Ni-bear-

Sr Pb

ing ultrabasic rocks from Bangong lake area Tibet

BGH-20 BGH-21 BGH-25 BGH-26
w B %
SiO, 32.57 39.37 39.83 39.18
TiO, 0.02 0.02 0.02 0.03
ALO; 0.53 0.62 0.81 0.83
Fe,0; 7.95 11.18 11.36 11.53
FeO 2.41 2.76 2.83 2.34
MgO 27.45 31.60 31.10 31.62
CaO 10.71 10.99 0.87 0.61
Na,O 0.14 0.05 0.05 0.05
K,0 0.02 0.02 0.02 0.02
MnO 0.10 0.11 0.12 0.12
P,05 0.02 0.02 0.02 0.01
17.38 12.38 12.17 12.87
99.3 109.12 99.2 99.21
Mg”® 95 95 95 96
w B 10°°
Ba 2.516 1.813 2.435 0.955
Be 0.011 0.012 0.04 0.028
Sc 6.844 6.722 6.414 7.346
Ti 56.4 31.55 27.2 53.45
A 32.32 30.38 25.74 27.00
Cr 3138 2941 2092 2415
Mn 437.1 445.9 444.9 508. 1
Co 96.84 100.2 95.78 98.17
Ni 1866 2173 2207 2129
Cu 3.094 4.843 3.269 4.05
Pb 0.176 0.701 0.507 0.659
Zn 36.32 39.99 29.3 35.43
Ga 0.876 0.649 0.519 0.767
Ru 0.70 0.40 3.00 1.10
Sr 149.7 10.63 9.10 7.353
Y 0.231 0.164 0.216 0.395
Zr 0.396 0.337 0.469 1.113
Hf 0.013 0.008 0.013 0.026
Nb 0.057 0.059 0.059 0.123
Ta 0.07 0.10 0.05 0.07
U 0.471 0.192 0.122 0.02
Th 0.068 0.038 1.319 0.228
Mo 0.204 0.218 0.225 0.376
Bi 0.002 0.004 0.043 0.008
Sn — 0.009 — —
Sb 0.27 0.367 0.393 0.434
La 0.134 0.30 0.283 0.186
Ce 0.28 0.546 0.502 0.394
Pr 0.032 0.053 0.053 0.044
Nd 0.114 0.156 0.192 0.189
Sm 0.018 0.026 0.034 0.031
Eu 0.01 0.01 0.01 0.02

1

Cont. Table 1

BGH-20 BGH-21 BGH-25 BGH-26
Gd 0.03 0.03 0.04 0.06
Th 0.00 0.00 0.01 0.01
Dy 0.024 0.024 0.036 0.065
Ho 0.007 0.005 0.007 0.014
Er 0.019 0.014 0.018 0.044
Tm 0.003 0.003 0.003 0.006
Yb 0.028 0.02 0.026 0.052
Lu 0.006 0.005 0.005 0.009
>REE 0.705 1.192 1.219 1.124
5Eu 1.32 1.10 0.83 1.41
Nb Ta 0.81 0.59 1.18 1.76
8TRbL 868y 0.00237 0.0419 0.1257 0.0643
87gr 865 0.707076  0.707343  0.707281  0.707126
Is 0.707070  0.707232  0.706949  0.706956
26p, 204pp, 19,400 19.339 18.592 18.632
207p}, 204p}, 15.800 15.642 15.653 15.615
208pp, 204pp - 38.481 38.518 38.084 38.533
Mg* 11 Sr $gr ¢ —"
@ Ba
Ba
@ K
K ® Ta
Nb
@ Pb
Pb
3.4
2b
MORB
3.5 Sr Pb
Sr Pb
1 Is, 8SRb 85y 7Sy 805

0.706949~0.707232 0.00237~0.1257 0.707076
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Fig. 2 Primitive mantle-normalized trace elements patterns a and chrondrie-normalized REE patterns b of Ni-bearing

ultrabasic rocks from Bangong Lake island arc belt
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2 U-Pb LA-ICP-MS
Table 2 Results of zircon U-Pb LA-ICP-MS dating in ultrabasic rocks of Bangong Lake area
w B 10°° Ma
238U 232'1*1,1 Z(IGI)b? Th U 2()7I)b 2()()l)b 1o 207[)b 235U lo 2()61)b 238U 1o
BGHI1 191.91 85.82 117.82 0.45 2462.3 19.2 2477 8.4 2494.5 15.8
BGH2 243.85 95.91 156.66 0.39 2476.2 17.9 2507.4 7.4 2545.5 15.3
BGH3 169.14 59.57 108.35 0.35 2458.1 18.5 2493.8 7.9 2537.4 15.6
BGH4 601.37 101.02 401.59 0.17 2538.2 19.8 2532.6 9.0 2525.2 16.4
BGHS5 263.23 104.5 163.54 0.40 2457.3 18.4 2483.6 7.8 2515.5 15.4
BGH6 285.57 125.82 180.27 0.44 2495.6 18.0 2504.4 7.5 2514.8 15.1
BGH7 327.39 109.87 183.27 0.34 2349.2 18.66 2342.5 7.8 2334.5 14.59
BGHS 424.94 479.59 135.29 1.13 1238.6 25.74 1258.5 8.03 1270 8.75
BGH9 243.04 65.66 31.04 0.27 1054.7 49.31 728.4 12.02 626.8 5.77
BGHI10 467.41 225.32 51.62 0.48 543 33.78 537.8 5.74 536.5 3.92
BGH11 112.19 209.69 130. 66 1.87 3127.6 17.51 3153.7 8.48 3194.2 19.79
BGHI12 680.1 73.76 948. 11 0.11 3571.8 15.33 3517.7 7.12 3423 19.11
BGHI13 908.61 214.82 560.17 0.24 2659.1 16.2 2719.7 6.6 2801.7 16.0
BGH14 1023.63 531.96 15.10 0.52 167.5 71.1 79.1 2.3 76.2 0.7
BGHI15 449.2 73 15.49 0.16 331.8 60.0 191.2 4.4 180 1.6
26p, 95%
5
5.1
87Gp 865y . 200p, 204 py,
Sa EMII
87Sr 86Sr -1
Sr 5b
Orozco-Esquiv-
el et al. 2007 Pb Ce-Pb 5c
207 pp,
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Guo 2007
3 oL MORB
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