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Abstract

The Duobuza porphyry copper deposit, the first large-size porphyry copper deposit discovered along the
Bangong-Nujiang suture zone, is situated in the Duobuza tectonic-magmatic zone on the southern margin of the
Qiangtang-Sanjiang massif. The main mineralized porphyry in the ore deposit is a granodiorite porphyry, whose
SiO, content varies from 61.37% to 67.73% , 65.16% on the average. Its REE content is (41.4~94) 10,
and the LREE content is higher than the HREE content, suggesting the enrichment of LREE. As for trace ele-
ments, the porphyry shows enrichment of Rb, K, Th, Ba, La, Ce, Sr and depletion of Nb, Ta, P, Ti. The

major, rare earth and trace elements of the mineralized porphyry have characteristics of volcanic rocks formed in

* * " 2006BAB01A10 973 2002CB412609
1965 Email hongquanshe@sohu. com
2009-08-24 2009-10-22



738 2009

the island arc. The zircon SHRIMP dating (14 samples) of Duobuza granodiorite porphyry gave 2“Pb/?*¥U con-
cordant ages from (116.5+4.6) Ma to (125.3+4.7) Ma, with a weighted mean age of (120.9 +2.4) Ma,
which indicates the age of the copper-mineralized porphyry rock. Meanwhile, the ®’Re and '®Os content of
molybdenite from the ore deposit was determined by Inductively Coupled Plasma Mass Sperctrometry (I1CP-
MS), and the results show that the Re-Os model ages of the deposit are from (117.6+1.3) to (118.5+1.4)
Ma, and its isochron age (118.0 = 1.5) Ma, which have accurately determined the timing of mineralization.
The age of the ore deposit is consistent with the evolution of the Bange-Nujiang archipelagic arc-basin system in
Early Cretaceous, implying that the Duobuza copper deposit was formed in an archipelagic are-basin system simi-
lar to the system of southeast Asia.

Key words: geology, rock geochemistry, isotopic dating, mineralization age, porphyry copper deposit,
Duobuza, Tibet
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Fig. 1 Sketch geological map of Duobuza porphyry copper deposit Tibet Modified after No. 5 Geological Party

Tibet Bureau of Geology and Mineral Resources 2006

1—Quarternary 2—Upper Tertiary Kangtuo Formation brown clay and sandstone 3—Lower Cretaceous Meirigie Formation —aubergine and

brown volcanic clastic rocks intercalated with andesite porphyrite 4—2nd Member of Middle Jurassic Yanshiping Group metamorphosed feldspar

quartz sandstone silty slate intercalated with silicate light grey basalt and mafic lava 5—1st Member of Middle Jurassic Yanshiping Group dark

grey silty slate intercalated with metamorphosed feldspar quartz sandstone

andesite 9—Granodiorite porphyry ore-bearing porphyry and its serial number

limestone stripes and lenses

10—Diorite porphyry

6—Diabase 7—Andesite 8—Basaltic

11—Pyritized and limonitized hornfels

zone 12—Sampling location and sampling bore hole 13—Fault and its serial number BNS—Bangonghu-Nujiang suture zone
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2006 0.05~0.2 mm
>450C w NaCly, 28%
~83% 58% ~60% H,O-
NaCl-KCl-FeCl,
2
20% ~ 25% 50% ~
55% 10% ~15% 4% ~5%
25% ~40%
0.5~4 mm
1 1
SiO, 61.37% ~67.73% 65.16%
1
Tabele 1 Content of major REE and trace elements of mineralized porphyry in the Duobuza porphyry copper deposit
w B %
Naz (0] Mgo A1203 SIOZ P 205 S()} KzO CaO TIOZ MnO FeO F0203
Dzk01-3 2.24 1.18 13.17 65.96 0.09 0.56 3.49 3.49 0.28 0.10 1.55 2.84 3.43  98.38
Dzk01-8 1.22 1.52  12.41 63.71 0.11 0.87 5.99 2.28 0.31 0.13 2.26 3.26 4.44  98.51
Dzk01-14 1.20 1.99 14.79 61.37 0.16 0.21 3.73 2.20 0.43 0.13 3.22 5.07 4.96  99.46
Dzk16302-4 2.65 1.28 15.60 64.20 0.14 0.04 2.47 1.70 0.38 0.17 1.79 3.70 4.83  98.95
Dbz-10 3.51 1.42  15.68 65.90 0.12 0.03 2.50 2.36 0.36 0.06 0.90 4.18 1.82  98.84
Dzk02-2 2.09 1.28 13.79 67.26  0.09 0.38 4.47 2.67 0.29 0.13 1.68 1.39 3.44  98.96
Dzk02-3 1.89 1.10 13.77 67.75 0.09 0.47 4.52 2.50 0.27 0.12 1.01 1.34 3.81 98. 64
2.11 1.40 14.17 65.16 0.11 0.37 3.88 2.46 0.33 0.12 1.77 3.11 3.82  98.81
w B 107¢

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu LREE HREE L H

Dzk01-3 13.0 20.1 2.40 9.06 1.71 0.53 2.4 0.24 1.41 0.28 0.85 0.12 0.83 0.13 46.80 6.26 7.48
Dzk01-8 8.3 15.8 1.79 7.02 1.50 0.40 2.30 0.25 1.54 0.30 0.91 0.14 0.93 0.14 34.83 6.51 5.35
Dzk01-14 9.8 18.5 2.07 8.27 1.83 0.36 2.83 0.32 1.93 0.37 1.17 0.16 1.17 0.17 40.85 8.12 5.03
Dzk16302-4 15.3 26.2 2.98 11.20 2.12 0.59 2.97 0.31 1.95 0.39 1.20 0.17 1.27 0.19 58.39 8.45 6.91
Dbz-10 11.7 21.5 2.61 10.70 2.32 0.63 3.24 0.36 2.12 0.40 1.22 0.17 1.18 0.18 49.46 8.87 5.58
Dzk02-2 19.9 35.0 3.53 13.00 2.29 0.55 3.33 0.30 1.79 0.33 1.00 0.14 0.95 0.15 74.27 7.99 9.30
Dzk02-3 24.5 39.4 4.00 14.00 2.45 0.59 3.62 0.33 2.01 0.40 1.18 0.16 1.17 0.19 84.94 9.06 9.38
w B 107¢

Li Be Sc Ti Rb Sr Y Zr Nb Cs Ba Hf Ta Pb Th U Hf Ta

Dzk01-3 27.2 1.08 7.07 1908 115.4 389 9.4 80.2 6.68 10.50 640 2.35 0.86 10.30 8.02 1.28 2.35 0.86
Dzk01-8 23.5 0.62 8.80 1881 115.8 226 10.3 53.6 8.90 5.99 801 2.02 0.91 15.60 5.68 0.59 2.02 0.91
DzkO1-14  44.6 1.18 10.60 2356 100.4 180 13.2 57.3 9.38 11.30 543 2.12 0.99 7.34 5.84 1.03 2.12 0.99
Dzk16302-4  27.2 1.12 9.44 2108 112.1 293 11.3 57.2 6.31 10.70 529 2.19 0.88 9.48 5.69 0.99 2.19 0.88
Dbz-10 63.4 1.23 8.39 2027 118.0 406 12.7 77.4 6.79 9.44 449 2.61 0.82 11.40 6.46 0.69 2.61 0.82
Dzk02-2 34.9 0.97 7.58 1698 168.8 350 11.7 54.4 7.05 11.40 730 2.10 1.01 9.92 6.99 1.04 2.10 1.01
Dzk02-3 25.2 0.93 7.43 1503 201.3 299 12.4 62.9 6.90 9.79 710 2.43 1.04 7.82 8.19 1.40 2.43 1.04
Dzk01-3— Dzk01-8— Dzk01-14— Dzk16302-4—
Dbz-10— Dzk02-2— Dzk02-3— Dzk16302-4 Il
1 PHILLIPS PW-2404 X 1% EL-

EMENT-2 2%
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Fig. 3 Cathodoluminescence images of zircons from the Duobuza porphyry copper deposit
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2

SHRIMP U-Pb

Table 2 SHRIMP U-Pb isotopic analyses of zircons from ore-bearing granodiorite porphyry
in the Duobuza porphyry copper deposit

207p}, 206 207pp ¢ 235 W6+ 238
206Pb(. U ’I‘h 232Th 2()6Pb 2”(7Pb*" 206]:)]3 238U Pb Pb Pb U Pb U
10°¢  10°° 107 2y Wpp 107° Ma + 1o
i 0() i 0() i 0()
DBZ-32-1 420 146 61  0.43 440.3 2.56  125.3£4.7 0.0737 7.0 0.108 18 0.01962 3.8
DBZ-32-2 2,65 302 146 0.50 697.6 5.04  120.844.2  0.0581 4.1 0.09 22 0.01892 3.5
DBZ-32-3 2.64 227 122 0.55 700.6 3.78 120.5+4.3 0.0636 5.2 0.110 23 0.01887 3.6
DBZ-32-4 2.13 138 71 0.53 868.0 2.39 126.1+4.8 0.0737 5.4 0.155 20 0.01976 3.9
DBZ-32-5 5.33 87 57 0.67 347.7 1.50 120.5+5.0 0.0844 7.6 0.108 32 0.01886 4.2
DBZ-32-6.1 2.19 200 103 0.53 845.0 3.42 124.1+5.1 0.0580 4.9 0.108 9.4 0.01944 4.2
DBZ-32-6.2 4.60 159 55 0.36 402.6 2.60 116.5+4.6 0.0716 5.1 0.087 39 0.01824 4.0
DBZ-32-7 3.78 135 76 0.58 489.6 2.38 126.3+4.9 0.0760 8.3 0.125 30 0.01978 3.9
DBZ-32-8 11.86 125 68 0.56 156.3 2.12 110.9+5.4 0.0761 6.8 0.01735 4.9
DBZ-32-9 2.15 91 63 0.71 862.7 1.58 125.8+£5.2 0.0718 6.7 0.149 17 0.01970 4.2
DBZ-32-10 3.03 103 62 0.62 612.0 1.73 120.6+4.6 0.0721 6.5 0.125 16 0.01888 3.9
DBZ-32-11 2.11 265 136 0.53 879.1 4.33 119.1+£5.1 0.0539 4.6 0.095 20 0.01865 4.3
DBZ-32-12 0.93 110 59 0.56 1987.2 1.79 120.0+4.6 0.0679 6.6 0.157 12 0.01879 3.8
DBZ-32-13 3.84 87 47 0.55 482.1 1.48 121.0£5.0 0.0797 6.5 0.129 28 0.01895 4.2
DBZ-32-14 3.20 188 118 0.65 579.2 3.04 116.5+4.2 0.0638 5.0 0.096 23 0.01824 3.6
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3 Re-Os
Table 3 Re-OS isotopic analyses of molybdenite from the duobuza porphyry copper deposit
¢ Os 187Re 870g
mg Reng g
ng g ng g ng g Ma
DZK16302-7 1l ZK16302 338 m 2.41 448390 +3362 0.00x0.14 281840+2113 555.8+t4.2 118.2+1.4
DZK1502-1 [ ZK1502 397 m 2.49 551434 £5154 0.15£0.27 346609+3240 681.1+£5.1 117.8+1.5
DZK802-4 1 ZK802 238 m 2.20 286128 £2593  0.02£0.30 179848 +1630 354.1£2.8 118.1+1.5
DZK802-9 1 ZK802 345 m 2.33 327196 £ 2400 1.16+0.29 205662+ 1509 404.7+3.2 118.0+t1.4
DZK802-10 [ ZK802 401 m 2.10 623393£4869 0.00x£0.16 391840+3061 774.1£5.7 118.5+1.4
DZK02-1 1 ZK0002  333~342m 2.51 435602 +3263 1.07+£0.27 273802 +2051 536.8+4.0 117.6+1.3
4.3 Re-Os
6 Re-Os 3 6 2
117.6+1.3 — 118.5+t1.4 Ma I 2
DZK16302-7 118.0£1.5 Ma
118.2+1.4 Ma +2¢ MSWD=0.30 1 SHRIMP
5 2 U-Pb 120.8+2.4 Ma
187 Re187 O
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Fig. 6 Re-Os isochron age of molybdenite from the Duobuza

porphyry copper deposit
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