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Sulfur and Lead Isotope Characteristics of No. | Ore Body in the
Xiongcun Porphyry Copper-Gold Ore Concentration Area of Tibet:
Implications for the Source of Metals in the Ore Deposit
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Abstract: The Xiongcun porphyry copper-gold ore concentration area, one of the large-size metallogenic areas
discovered along the Gangdise porphyry copper belt, occurs in an island arc environment associated with
northward intra-oceanic subduction of Neo-Tethys oceanic crust. The ore-forming age of the Xiongcun porphyry

copper-gold ore concentration area is middle Jurassic. It is located in the middle of the southern margin of the
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Gangdise orogenic belt, and its south margin is Shigatse forearc basin. The latest exploration data indicate that
there are several potential mineralization-alteration areas and three large-size copper-gold ore bodies (No. I, Il and
I11) in the Xiongcun porphyry copper-gold ore concentration area. In this paper, Xiongcun No. | ore body was
chosen as the research object. According to sulfur and lead isotope composition of ore-baring porphyry, tuff and
main sulfides of the ore, the authors have reached the following two conclusions: 1) Sulfur isotopic compositions
vary in a narrow range of 8*S values from —3.5%o to +2.7% (—1.07%o on average) and are close to zero,
indicating a mantle sulfur signature. 2) They have uniform Pb isotope compositions with low content of radiogenic
Pb. The 2%Pb/?*Pb, 2°7pb/2%*Pb, and 2°®Pb/?%*Pb ratios vary in the ranges of 18.104-18.432, 15.473-15.533 and
37.918-38.3072, respectively. They are located in the transition zone of mantle Pb and orogen Pb but are closer to
the former, reflecting a mixing between the mantle material and minor crust material. Through a comparative study
of sulfur and lead isotopes of porphyry copper deposits of the island arc environment (e.g., Xiongcun No. | ore
body) and those of the collisional orogenic environment in the Gangdise porphyry copper belt, the authors found
that they have similar metal sources, but porphyry copper deposits of the island arc environment have experienced
weak contamination of crust materials, whereas porphyry copper deposits of the collisional orogenic environment
have experienced strong contamination of crust materials.

Key words: sulfur isotope; lead isotope; Xiongcun; porphyry copper-gold deposit; Gangdise belt in Tibet
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Fig. 2 Photographs of mineralized porphyry hand

specimen from Xiongcun No. 1 ore body under polarizing
microscope (after LANG Xing-hai et al., 2012b)
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Table 1 S and Pb isotopic compositions of ore-bearing porphyries, tuff and sulfides in the Xiongcun No. | ore body

206Pb/204Pb 207Pb/204Pb ZOSPb/ZOAPb 6345 CDT%U

XC-05® - - - -0.6
XC-12M - - - 2.7
XC-15® - - - 0.1
XC-15® - - - -0.8
Xc-18® - - - 0.1
XC-23" - - - -0.4
5018-150 18.25980 15.56800 38.30720 -2.92
5015-292.3? 18.16940 15.54330 38.13910 1.791
5029-231.1? 18.17010 15.54440 38.15000 -2.173
6171-270.8® 18.18190 15.55020 38.17660 -0.187
5029-280.7¢ 18.16160 15.53840 38.12680 -
PD04-B27-2® 18.10400 15.47300 37.92300 0.56
PD05-B1® 18.12300 15.48200 37.95300 -0.14
PD03-B3-2® 18.16900 15.50000 38.05300 -0.34
PD04-B27-3¢) 18.11400 15.47900 37.91800 -1.2
XX-09¥ 18.205 15.549 38.196 -
XX-29% 18.183 15.527 38.125 -
XX-30¢ 18.219 15.546 38.127 -
X5024-3 18.162 15.525 38.097 -1.3
X5056-7 18.034 15.495 37.973 -35
X6187-7 18.408 15.581 38.562 2.4
X6164-11-1 18.150 15.511 38.065 -15
X6164-11-2 18.131 15.500 38.024 -1.5
X5024-6 18.145 15.516 38.074 -3.1
X5011-2-1 18.422 15.589 38.593 2.7
X5011-2-2 18.425 15.578 38.534 -1.1
X5015-1-1 18.349 15.568 38.423 2.4
X5015-1-2 18.384 15.581 38.491 -1.7
X6152-1 18.121 15.497 38.001 -15
ZK5G-1 18.247 15.529 38.195 0.4
X6164-8 18.233 15.529 38.178 0.6
X5015-3 ( ) 18.170 15.517 38.087 -1.7
ZK5021-3 ( ) 18.183 15.525 38.131 0.4
S (1) , 2006b; (2) , 2011a; (3) , 2006; (4) , 2007b; (

,2011); ==->"
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Fig. 3 Sulfur isotopic compositions of ore-bearing
porphyries, tuff, and main sulfides from the Xiongcun
No. I ore body
Rollinson, 1993;

, 2002; , 2006; Qu et al., 2007
Sulfur isotopic values of typical porphyry copper deposits after
Rollinson, 1993; sulfur isotope ratios of porphyry copper deposits
of collisional orogenic environment in the Gangdise belt after QU
Xiao-ming et al., 2002; MENG Xiang-jin et al., 2006;
Qu et al., 2007
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