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Sulfur and lead isotope geochemical tracing of the Duobuza copper deposit, Tibet
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Abstract: The discovery of the Duobuza copper deposit is a major breakthrough of geological prospecting work in
Tibet. Previous studies have done a lot of research, but failed to explain the formation process of the deposit.
The reason is mainly because of the controversy in the understanding of the source of ore-forming materials and
ore-forming fluids. In this study, the authors pointed out the problems existing in the understanding of the ge-
netic mechanism of the Duobuza copper deposit, and investigated the sulfur and lead isotopic compositions of
rocks and minerals. It is shown that, in the ore-forming and rock-forming process, the major source of sulfur in
magma, mantle-derived magma and fluid experienced component evolution resulting from magmatic crystalliza-
tion and rock metasomatism, thus triggering the contamination of the crust and the mantle. Lead isotope was
characterized by the subduction zone lead formed by the magma activity of the crust and the mantle, which was
accompanied by the increase of the ore-bearing mantle fluid and led to the change of lead isotopic composition of
the Duobuza copper deposit. Comprehensive analysis shows that the ore-forming material and the ore-forming
fluid were mainly derived from the mantle, the metallogenic dynamics was mainly from deep geological process,
and the formation of the ore deposits was related to mantle fluid metasomatism.
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Fig. 1 Plan view of orebody in the Duobuza copper deposit Cafter Chen Honggi et al.» 20119
1—HW R 2L R 3— FAELLHDA B 4— FRP R4 —Be S—eRNKEBES: 60— REEHEKE: 7—X iR
2 RGOS o—WiE: 10— RS 11—EIHRZ: 12—l
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Quse formation; 5—granodiorite porphyry; 6—grayish green gabbro; 7—basaltic andesite; 8—dark green diabase; 9—fault; 10—orebody range:

11—exploration line; 12—drill hole
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Table 1 S isotope test results of the Duobuza copper deposit
75 B RS Sy cor FPg B MK A 5 Sy cor
1 DBZ004py HRRAT 0.9 19 DBZ059mt TR -0.4
2 DBZ025py KA -0.7 20 DBZ060mt Tk -0.7
3 DBZ025¢p B -1.1 21° Zk001-89-2 Vet 12.5
4 DBZ029py HRAT 0.8 227 Zk001-89-2 B 0.5
5 DBZ029¢cp B 0.6 23% ZK001-78-2 aE 10.6
6 DBZ029anh [IPeNE] 10.2 24% ZK001-78-2 A 0.5
7 DBZ032py BT 0.8 25* ZK001-140-2 HE 12.2
8 DBZ032anh [PEE=1 8.5 26" ZK001-140-2 B 0.6
9 DBZ041py ST 1.9 27° Dbz001-91 SR -0.5
10 DBZ041cp A -1.3 28* ZK002-185 A 8.8
11 DBZ044py BT -0.1 29 Dbz1502-257 BT 0.6
12 DBZ044cp B -1.0 30" Dbz802-337 WA 2.1
13 DBZ045py ST -1.4 31" Dbz1502-234 TN 0.9
14 DBZ045cp BT -0.9 32 DBZ046 16 54 N KB A -6.1
15 DBZ056py BB -0.1 33 DBZ048 16K N KB -0.5
16 DBZ056anh [DrEE=1 1.9 34 DBZ052 16 RN K BEA -2.0
17 DBZ059py KA -0.4 35 DBZ057 A A BE A -1.0
18 DBZ059¢p B -0.7 36 DBZ062 165 N KB -1.9
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Table 2 Pb isotope test results of the Duobuza copper deposit

IR 45 R SR

5 P MRS %
206pp/204pp, - 207pp/204p),  208pp/204p), m w Th/U Aa AR AY
1 DBZ004 BT 18.570 15.628 38.749 9.50 37.17 3.79 76.47 19.53 37.82
2 DBZ019 HERAT 18.577 15.630 38.782 9.51 37.28 3.79 76.67 19.65 38.59
3 DBZ027 BT 18.561 15.613 38.741 9.47 37.05 3.79 74.99 18.5 37.06
4 DBZ802-337 W 18.598 15.657 38.847 9.56  37.69 3.82 79.38 21.51 41.20
5 DBZ1502-234 BT 18.577 15.611 38.730 9.47  36.90 3.77 74.81 18.30 36.13
6 DBZ001-91 pln 18.561 15.598 38.711 9.44  36.79 3.77 73.51 17.44 35.41
7 DBZ046 TERNERS  18.212 15.574 38.280 9.43  36.71 3.77 70.67 16.86 33.69
8 DBZ048 RN EKBRA  18.227 15.587 38.322 9.46  36.93 3.78 71.95 17.73 35.04
9 DBZ052 TERNEKBEA  18.327 15.575 38.371 9.42  36.46 3.75 70.90 16.54 32.51
10 DBZ057 TERNERAE  17.942 15.574 37.997 9.47 37.04 3.79 70.46 17.9  34.65
11 DBZ062 16 R BE 18.251 15.575 38.289 9.43  36.54 3.75 70.81 16.79 32.74
12 Zk1-06 fERNEKBEA  18.514 15.534 38.554 9.33  35.82 3.72  67.17 13.08 29.13
13 Zk2-11 1R N KB 18.611 15.385 38.689 9.42  36.31 3.73 72.37 16.39 32.51
14 Zk2-13 1 A BE A 18.631 15.601 38.770 9.44  36.68 3.76  73.96 17.46 34.93
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