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Fig.1 Sketch map showing the distribution of the porphyry copper deposits in the Gangdese belt, Tibet

(modified after 1:500000 digitalized geological map by China Geological Survery)
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1—Himalayan period granite; 2-—Yanshan period granite; 3-—ophiolite; 4—suture zone; 5—fault; 6—thrust fault;

7—nporphyry copper deposit
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Fig. 2 Geological sketch map of Qulong porphyry copper

deposit (modified after Xizang Geological Survey, 20039)
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1—Quaternary ; 2—tuff ; 3—andesite-dacite; 4—diorite; 5—biotite
granite porphyry; 6—monozogranite porphyry; 7—fault; 8—

copper orebody
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Table 1 S isotope compositions for the bearing-
copper porphyry rocks and sulfide minerals from the

Gangdese porphyry copper deposits in Tibet
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QK02 —KERFEA —1.1 CZ30 [“KIEHBA 6.6
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Table 2 Pb isotopic data for monozogranite porphyry rocks and chalcopyrite from Qulong deposit

=22 BA/TY 206ph, /204Py 207ph /24Pl 208ph, /204 Ph t(Ma) # w Th/U
QK02 | —KIEXRKSA 18. 51044-0. 0049 15.613340. 0039 38. 741540. 0010 113 9.712 | 38.468 3.833
QK12 | ZKERKES 18. 608310. 0016 15.732940. 0011 39.153140. 0028 286 | 10.215 | 42.452 4.022
QK19 | —KHERKEH 18. 52100, 0049 15.59460. 0061 38. 6821+0. 0029 66 9.633 | 37.710 3.788
QK24 gk 18. 541540. 0009 15.59844-0. 0009 38.745240. 0016 56 9.640 | 37.934 3. 808
QK31 HHD 18. 493240. 0008 15.577140. 0007 38. 647010. 0018 48 9.561 | 37.364 3.782
QK38 BT 18.537340. 0011 15.61454-0. 0011 38.782740. 0025 97 9.715 | 38.521 3.837
QK39 HWAY 18. 5909 0. 0004 15. 60470. 0007 38. 85684-0. 0027 34 9.661 | 38.288 3. 835
QK49 BT 18. 44264-0. 0005 15.576240. 0004 38. 55694 0. 0025 84 9.566 | 37.246 3.768
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BB E#16.41 Ma(EH L& %,2003) , KRBT FF
BAMEAS ST ASBFEAMBRERSE,. MR
G4, ARSHERESNHMA R, AFR2h B A
MBS EAERIT BN SR (. W. . Th/UFE, AFH
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Fig. 3 Plumbotectonic framework diagrams of ore-

bearing porphyry and ore sulfides in the' Gangdise belt
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(a) and (b)—After Zartman et al. , 1981; (c)—after Hugh, 1993;
@ —chalcopyrite in Qulong deposit; @—ore-bearing porphyry in
Qulong deposit; (O—ore-bearing porphyry in Gangdese belt; DM—
depletion mantle;EM [ and EM 1 —enrichment mantle;MORB—-mid—
ocean ridge basalt; date of Yarlung—Zangbo basic volcanic from
Mahoney et al. (1998) ’
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Sulfur and Lead Isotope Compositions of the Qulong Porphyry Copper Deposit ,
Tibet: Implications for the Sources of Plutons and Metals in the Deposit

MENG Xiangjin", HOU Zengqian®, LI Zhenqing?
1) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037
2) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

The Qulong deposit is one of the representative porphyry copper ‘deposits in the Gangdese metallogenic belt
in the Tibetan continental collision orogen. S-and Pb-isotopic data for the bearing-copper porphyries and metals
in the Qulong deposit are given in this paper. The S-isotope compositions from porphyries are similar to those
from chalcopyrite. The & **S values for the copper-bearing porphyries vary slightly, from —2. 1%, to —1. 1%,
the 8 *S values for chalcopyrite vary between —6. 3%, and —1. 0%, and the & 3'S values for anhydrite vary from
+12. 5%, to +14. 4%,. The sulfur isotope fractionation in the ore fluid almost reaches the equilibrium, showing
the typical signature of mantle S. The 2°Pb/**Pb, *"Pb/**Pb and **Pb/**Pb ratios for porphyries vary in
ranges of 18. 51044~18. 6083, 15.59463~15. 7329 and 38. 6821~39. 1531, respectively. The ranges of 2
Pb/**Pb, *"Pb/**Pb and **Pb/?**Pb ratios for chalcopyrite are between 18. 4426~18. 5909, 15. 5762~15.
6145 and 38. 5569~ 38. 8568, respectively. The uniform Pb isotope compositions for the deposit imply that the
Pb isotopes may have the same origin and similar developing history. The Pb isotopes are plotted mostly
between the mantle and orogenic belt evolution curves in the plumbotectonic framework diagram, which
indicates that the lead is mixed with those from the mantle and crust. The sulfur and lead isotopic features of
the copper-bearing porphyries and ore minerals from the deposit suggest that ore-forming materials were mainly
from magma and the ore-forming porphyry was formed due to complex mechanism involving partial melting of
mafic materials in the thickened lower-crust under the Tibetan ofogen and the input of enriched mantle

components.

Key words: sulfur isotope; lead isotope; porphyry copper deposit; Qulong; Tibetan orogen
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