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Abstract

Two important polymetallic ore belts, i.e., Cu-Mo-Au ore belt and Pb-Zn-Ag ore belt, occur respectively in the southern part
and the northern part of Gandese orogen, south Tibet. Much research work has been devoted to the Cu-Mo-Au ore-forming process
and related porphyry in southern Gandese, but researches on the Pb-Zn-Ag polymetallic ore belt in northern Gandese remain very in-
sufficient. The Narusongduo ore deposit is one of the representative ore deposits in the Pb-Zn-Ag polymetallic ore belt, with outcrop
of fresh porphyry. Compared with the porphyry in southern Gangdese, Narusongduo porphyry is characterized by enriched Si, lower
Ti and depleted Ca, Mg and Na, as well as enriched Th and U and relatively depleted Ba, Sr and P. The Narusongduo porphyry also
shows inconspicuous fractionation of LREE/HREE and distinct negative Eu anomaly. The Narusongduo porphyry is similar to Linzi-
zong volcanic rocks of Dianzhong Formation in geochemical features and has close spatial-temporal relationship with the latter, sug-

gesting that they have the same magmatic origin, with their magma derived from the partial melting of the subducted Neo-Tethyan

* 2006BAB01A04 40672053 40603013
1981 Email yyttmm1021@163. com
* % 1968 Emaiil luotaiyi@vip. gyig. ac. cn

2009-10-25 2009-11-28



196 2010

oceanic slab and sediments during the Indo-Asian collision. Moreover, through crystal fractionation of 75% plagioclase, the original

magma formed the Narusongduo porphyry.

Key words: geochemistry, porphyry, Narusongduo Ag-Pb-Zn ore deposit, volcanic rocks of Dianzhong Formation, Gandese,
Tibet
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Fig. 1 Simplified geological map of the Gangdise Ag-polymetallic ore belt in Tibet after Hou et al. 2006a

l—FEocene 2—Paleogene 3—Cretaceous 4—Jurassic 5—Triassic 6—Permian 7—Carboniferous 8—Himalayan granite 9—Yanshanian

granite 10—Ophiolite 11—Suture zone 12—Fault 13—Thrust fault 14—Tension fault 15—Geological boundary 16—Silver polymetallic

deposit  17—Gandese porphyry copper deposit 18—Narusongduo silver-lead-zinc deposit
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Fig. 2 Photograph of ore and mineral in the Narusongduo silver-lead-zinc deposit

a. Ore from No. I ore district: b. Vein in ore from No. I ore district; c¢. Melt inclusions in quartz phenoeryst of fine porphyry: d. Melt inclusions

in quartz phenocryst of coarse porphyry: e. Pyrite lump in coarse porphyry: f. BSE picture of pyrite lump in coarse porphyry
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Table 1 Major % and trace element 10~° composition of Narusongduo porphyry

E1 E2 E3 Ea Es E6 08NRSD 08NRSD ND3P6  ND3P6 B .
-1-1 -1-2 -1 2
SO, 81.20 84.70 79.50 78.50 80.40 79.60 80.60 80.70 80.47 84.11 80.98  68.08  62.81
TiO, 0.08 0.07 0.08 0.09 0.07 0.08 0.09 0.09 0.09 0.08 0.08 0.40 0.69
ALO; 11.10 9.72 12.70 12.50 11.50 11.95 12.15 12.20 12.70 10.62 11.71 15.02 15.84
TFe” 0.69 0.61 0.68 0.76 0.58 0.52 0.37 0.43 0.21 0.07 0.49 3.23 6.61
MnO 0.08 0.01 0.03 0.05 0.03 0.02 0.03 0.04 0.02 0.01 0.03 0.06 0.18
MgO 0.42 0.27 0.35 0.34 0.33 0.34 0.37 0.36 0.39 0.15 0.33 1.12 2.13
CaO 0.81 0.10 0.13 0.30 0.36 0.14 0.06 0.20 0.05 0.03 0.22 2.64 3.50
Na,O 0.03 0.05 0.05 0.03 0.04 0.04 0.03 0.03 0.05 0.05 0.04 3.73 3.08
KO 3.23 2.60 3.35 3.39 3.13 3.27 3.58 3.60 3.56 2.70 3.24 4.18 2.84
P,Os 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.02 0.01 0.17 0.22
3.08 1.82 2.18 2.66 2.65 2.19 2.34 2.43 2.20 1.83 2.34
100.50  100.00  99.10 98.60 99.10 98.20 99.70  100.00  99.77 99.68 99.47
Rb 196.50 133.50 184.00 184.50 172.00 181.00 185.00 189.00 184.00 113.00 172.25 171.33 59.38
Ba 287.00 833.00 309.00 181.00 182.00 283.00 270.00 300.00 169.00 127.00 294.10 697.30 447.27
Th 36.40 31.20 41.60 40.50 37.20 37.20 39.10 44.20 22.00 25.10 35.45 14.09 9.19
U 6.44 6.54 9.66 7.96 6.72 7.03 8.06 9.09 7.84 7.49 7.68 3.13 1.78
Ta 2.40 2.10 2.70 2.70 2.40 2.40 2.90 3.10 2.80 2.50 2.60 0.50 0.53
Nb 18.80 15.30 20.80 22.80 17.70 19.90 21.80 23.20 22.60 23.50  20.64 6.12 7.62
Sr 11.30 31.20 20.50 17.30 16.40 18.00 7.30 7.90 14.90 6.40 15.12  554.37 461.73
Hf 3.40 2.70 3.50 3.90 3.40 3.60 3.60 3.90 3.10 2.60 3.37 3.16 4.19
Zr 76.00 57.00 80.00 82.00 73.00 73.00 75.00 82.00 74.00 60.00 73.20  100.06  171.45
Cu 31.00 14.00 7.00 9.00 8.00 7.00 52.00 57.00 <5 <5 23.13  452.90
Co 84.30 82.30 68.50 64.00 68.70 66.60 67.50 83.10 59.70  142.00  78.67 8.43
Ni 23.00 <5 <5 <5 <5 <5 <5 <5 <5 <5 23.00 13.59
Sn 3.00 3.00 4.00 4.00 4.00 4.00 4.00 3.00 3.00 3.00 3.50 1.52
Pb 310.00 255.00 250.00 300.00 474.00 310.00  27.00 80.00 85.00 26.00 211.70  95.46
7n 852.00 264.00 582.00 521.00 380.00 309.00 347.00 648.00 112.00  34.00 404.90 133.83
Y 35.60 32.80 38.40 39.00 29.30 27.30 34.50 43.70 33.30 29.00 34.29 6.07 22.87
Zr Hf** 22.35  21.11 22.86  21.03 - 21.47 20.28 20.83 21.03 23.87 23.08 21.72 31.76 40.88
Nb Ta™" 7.83 7.29 7.70 8.44 7.38 8.29 7.52 7.48 8.07 9.40 7.94 12.19  14.40
Th U** 5.65 4.77 4.31 5.09 5.54 5.29 4.85 4.86 2.81 3.35 4.61 4.51 5.17
Rb Sr** 17.39 4.28 8.98 10.66 10.49 10.06  25.34 23.92 12.35 17.66  11.39  0.31 0.13
K Rb** 136.40 161.61 151.08 152.46 151.00 149.91 160.58 158.05 160.55 198.27 156.13 201.42 265.50
Nb Zr** 0.25 0.27 0.26 0.28 0.24 0.27 0.29 0.28 0.31 0.39 0.28 0.06 0.04
Zr Ti*" 0.13 0.38 0.30 0.27 0.24 0.27 0.11 0.10 0.25 0.05 0.15 0.04 0.03
La 18.10 14.40 18.40  21.60 19.50 19.50 19.30 18.10  18.00 17.10 18.40 22.00 25.03
Ce 36.30 29.70 37.70 44.30 38.10 38.60 38.90 36.90 36.50 34.40 37.14 44.24 54.51
Pr 4.45 3.48 4.48 5.24 4.45 4.44 4.71 4.68 4.19 3.86 4.40 5.01 6.33
Nd 15.80 12.30 15.60 18.20 15.70  15.40 17.00 16.50 14.50 13.40 15.44 18.53 25.20
Sm 3.74 3.03 4.03 4.41 3.84 3.74 4.18 4.43 3.60 3.35 3.84 2.98 5.04
Eu 0.37 0.21 0.26 0.29 0.27 0.28 0.20 0.24 0.27 0.24 0.26 0.75 1.18
Gd 3.97 3.32 4.37 4.55 3.99 3.53 4.30 5.09 3.71 3.64 4.05 1.97 5.51
Tb 0.82 0.69 0.88 0.90 0.72 0.68 0.78 0.95 0.73 0.71 0.79 0.24 0.89
Dy 5.01 4.55 5.90 5.90 4.56 4.07 5.56 6.97 4.94 4.78 5.22 1.22 5.44
Ho 1.08 1.04 1.29 1.27 0.97 0.89 1.30 1.54 1.10 1.03 1.15 0.21 1.12
Er 3.53 3.33 4.19 4.18 3.11 3.07 3.96 4.75 3.41 3.19 3.67 0.57 3.12
Tm 0.58 0.55 0.66 0.70 0.54 0.53 0.65 0.78 0.57 0.53 0.61 0.08 0.45
Yb 4.08 3.98 4.90 4.97 3.73 3.66 4.67 5.33 4.03 3.68 4.30 0.54 2.97
Lu 0.62 0.62 0.76 0.76 0.57 0.61 0.73 0.85 0.60 0.55 0.67 0.08 0.45
SREE 98.45 81.20 103.42 117.27 100.05 99.00 106.24 107.11 96.15 90.46 99.94 98.43 137.26
SEu™” 0.29 0.20 0.19 0.20 0.21 0.23 0.14 0.15 0.22 0.21 0.20 0.89 0.68
LREE HREE"* 4.00 3.49 3.51 4.05 4.50 4.81 3.84 3.08 4.04 4.00 3.88 18.99  5.88
La Yb " 3.18 2.60 2.69 3.12 3.75 3.82 2.96 2.44 3.20 3.33 3.07  29.31 6.05
La Sm """ 3.12 3.07 2.95 3.16 3.28 3.37 2.98 2.64 3.23 3.30 3.10 4.77 3.21
Gd Yb " 0.80 0.69 0.74 0.76 0.88 0.80 0.76 0.79 0.76 0.82 0.78 3.03 1.53
TFe Fe, 05 Sun et al. 1989 = * % 1
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