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S, Pb Isotope Characteristics of the Ga’erqgiong Gold-Copper Deposit
in Tibet: Tracing the Source of Ore-forming Materials
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Abstract: The Ga’ergiong copper-gold deposit, a skarn-type and breccia-type copper-gold (iron) deposit related to
porphyry, was discovered in recent years in the western Bangong Co-Nujang metallogenic zone, Tibet. Based on
the study of the S and Pb isotope characteristics of pyrite and chalcopyrite within the skarn ore, the authors traced
the source of ore-forming materials, and indicated regional ore-forming metallogenic regularity based on a
comparison with the characteristics of regional mineral resources. It is shown that the §**S value of the minerals is
in the range of -2.9%0~0.5%0 with an average of —1.1%o, and the ¢°*S histogram is distributed approximately in a
tower shape, which indicates a mantle source. The °°Pb/?*Phb value is between 38.384 and 39.134, and the
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207pp20%pp value is between 15.577 and 15.725, and the 2°°Pb/2°Pb value is between 18.112 and 18.615, and the u
value is between 9.44 and 9.69, which indicate that Pb was derived from a orogenic belt source composed of the
upper crust and the mantle. It is inferred that the ore-forming materials of the Ga’ergiong deposit was mainly from
materials with mantle characteristics and Nyaingentanglha basement gneiss. During the arc-landmass collision
between southern Qiangtang-Sanjiang composite plate and Gandise- Nyaingentanglha plate in late Cretaceous, a
Cu-Au porphyry-skarn metallogenic series related to magma which was derived from the upper mantle or the
juvenile crust and contaminated by the upper crust materials formed in the Cogen-Xainza volcanic-magmatic arc at
the south edge of western Bangong Co-Nujang suture zone.

Key words: Ga’ergiong copper gold deposit; S, Pb isotope characteristics; upper crust source; mantle source;

Western Bangong Co-Nujiang metallogenic belt
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Fig. 1 Tectonic units of Bangong Co-Nujiang metallogenic belt and it neighboring areas(after GENG Quan-ru et al., 2011)
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Fig. 2 Geological sketch map of the Ga’ergiong copper-gold deposit (after L1 Zhi-jun et al., 2011a)
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Fig. 3 Skarn-type pyrite and chalcopyrite ore in Ga’ergiong deposit
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A-disseminated chalcopyrite and pyrite within skarn, 155.2~155.5 m depth in drill hole 407; B- chalcopyrite and pyrite veins within skarn,
139.8~140.4 m in drill hole 009

MAT-251
, VCDT , +0.2%o;
ISOTOPE-T )
ZOSPb/204Pb 207Pb/204Pb 206Pb/204Pb
0.05%
3 WRAGR
31 S
%S v.cot -2.9%0~0.5% (1),
-11,  o¥s
( 4.S
3.2 Pb
ZOSPb/204Pb
38.384~39.134 , 38.7628

R1 RRFTXABH . BEHKT S EIRERK
Table 1  Sulfur isotope composition of pyrite and
chalcopyrite from Ga’ergiong deposit

5343 V-CDT(%°)
ZK801-198(2) 0.5
ZK433-337.5 -2
ZK405-221.2 -1.2
ZK303-176.7 -0.7
ZK305-146.5 -11
PD1-B8 -0.9
ZK407-155 -0.1
ZK305-100.2 -0.7
ZK009-139 -2.9

ZK009-171 -1.9
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Fig. 4 Histogram showing 6**S values of pyrite and chal-
copyrite from the Ga’ergiong deposit
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Table 2 Lead isotope data of chalcopyrite and pyrite from the Ga’ergiong deposit

208py204pp, 20 207pp/204pp 20 206ppy/204pp 20 I
GZK801-198(2) 38.616 0.008 15.635 0.003 18.112 0.004 9.57
GZK303-176.7 38.832 0.008 15.652 0.003 18.522 0.004 9.55
GZK305-100.2 38.577 0.008 15.614 0.003 18.178 0.004 9.52
GPD1-B8 38.717 0.006 15.617 0.002 18.407 0.003 9.50
GZK407-155 38.586 0.008 15.605 0.003 18.338 0.004 9.48
GZK305-146.5 38.891 0.008 15.669 0.003 18.554 0.004 9.58
GZK433-337.5 39.134 0.008 15.725 0.003 18.615 0.004 9.69
GZK405-221.2 38.855 0.005 15.643 0.002 18.534 0.003 9.54
GZK009-139 38.384 0.004 15.577 0.002 18.207 0.002 9.44
GZK009-171 39.036 0.008 15.702 0.003 18.601 0.004 9.64
, ; 4.2
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Fig. 5 Plot of Ag-Ay of Pb isotope from the Ga’ergiong

1-

deposit (after ZHU Bing-quan, 1998; host intrusive data

from XIN Hong-bo et al., 2007)
; 2- ; 3- (3a-
; 3b- ); 4- ) 5- ; 6-
;7- ; 8- ;
9- ; 10-
1-mantle source; 2-upper crust source; 3-subduction source
composed of upper crust and mantle (3a-magmatism;

3b-sedimentation); 4-chemical sedimentary source; 5-subocean
hydrothermal sedimentary source; 6-mesometamorphism source;
7-hypometamorphism lower crust source; 8-orogenic belt source;

9-upper crust source in ancient shale area;
10-retrograde metamorphism source
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