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1
Tablel Major, trace and rare earth element analyses of the ore bearing por phyries in the Gangdese Cu deposit belt
WB/ %
JM-16 JM-21 JM-23 IM-7(2) Jmy-01 Jmy-04 Jmy-07 Nmy-01 Nmy-04 Nmy-07
S0, 68.29 69.51 68.00 68.52 68.59 67.09 68.14 69.71 68.75 70.07
TiO, 0.37 0.42 0.38 0.45 0.39 0.47 0.42 0.37 0.42 0.36
Al,O3 14.71 15.10 14.82 14.91 14.62 14.62 14.44 15.33 15.79 15.18
Fe;03 0.44 1.46 0.77 1.14 1.02 0.29 0.74 0.73 0.96 0.61
FeO 1.28 0.90 0.78 1.25 0.97 0.77 1.23 1.33 1.15 0.93
MnO 0.05 0.07 0.04 0.06 0.03 0.06 0.05 0.02 0.03 0.02
MgO 1.29 1.17 1.29 1.22 1.36 1.43 1.41 1.15 1.34 1.09
Ca0 1.30 0.41 2.01 1.49 1.88 3.65 1.88 1.91 1.37 1.08
Na,O 3.25 3.45 2.31 3.68 3.32 3.46 2.96 4.50 4.84 3.95
K20 7.43 5.73 8.56 4.24 6.21 6.68 6.55 3.43 3.82 4.93
P05 0.17 0.18 0.12 0.17 0.17 0.20 0.20 0.14 0.16 0.13
H,O™* 0.40 1.21 0.42 1.47 0.93 0.36 1.06 1.03 0.86 0.97
CO; 0.58 0.05 0.12 0.70 0.14 0.64 0.64 0.05 0.17 0.29
10°%(Au 1079
F 724 687 780 804 511 476 606 652 690 937
Ba 742 1242 701 957 823 796 930 989 884 892
Be 2.8 2.2 2.5 2.4 3.1 2.8 3.0 2.1 1.9 1.5
< 3.5 2.9 4.0 3.1 3.7 3.9 3.9 4.8 3.8 3.6
Ti 2106 1635 2328 1424 2374 2845 2493 2206 2002 1638
\Y 52.7 46.8 55.8 43.1 60.4 68.2 63.5 70.0 52.9 53.5
Cr 17.0 14.9 20.0 16.4 20.3 20.5 21.6 12.4 30.0 9.8
Co 20.8 12.3 10.4 29.8 12.4 7.1 10.5 9.0 6.4 7.0
Ni 25.6 16.3 17.7 22.9 22.9 25.8 3.11 23.6 24.9 10.5
Cu 260 145 164 134 90 58.5 28.2 94.9 590 1238
Pb 77.0 86.8 947 98.6 89.4 87.5 55.9 34.0 128.9 27.9
Zn 1562 81.6 181 136 49.0 57.7 48.4 53.2 31.3 40.1
Ga 14.4 15.2 16.7 15.6 15.6 16.1 15.6 17.7 28.3 19.6
Rb 434 291 494 218 392 424 380 97.1 134 149
S 239 448 282 320 444 267 409 564 599 501
U 8.3 3.3 5.8 3.3 8.0 7.1 8.5 0.8 1.6 1.8
Th 24.6 18.9 12.0 18.3 27.7 26.0 25.1 9.4 13.8 8.2
Nb 7.1 5.8 7.5 6.1 7.9 8.0 8.3 5.0 5.9 4.5
Ta <0.5 <0.5 <0.5 <0.5 0.7 0.7 0.8 <0.5 <0.5 <0.5
zr 111 103 108 112 106 95.4 107 150 98.3 87.9
Hf 3.3 3.4 3.5 3.4 3.5 3.0 3.5 4.4 3.4 3.3
W 2.0 3.3 2.6 5.5 2.4 3.2 4.3 10.9 29.2 33.2
S 1.3 1.5 1.3 1.3 1.6 1.4 1.6 1.1 1.5 1.5
Mo 2.9 2.0 3.4 2.4 1.4 1.1 1.8 26.0 200 643
Bi 0.51 2.20 0.94 4.29 1.35 0.42 0.36 1.34 2.25 0.94
As 30.4 47.0 16.8 55.1 18.7 11.0 12.2 4.5 2.0 1.6
Sb 2.91 0.96 2.68 57.35 2.44 3.03 1.61 0.60 0.91 0.69
Ag 0.28 0.80 6.0 0.83 1.82 0.74 0.44 0.77 0.92 0.85
Au 1.1 5.6 2.2 26.2 2.1 1.2 1.7 30.6 3.2 52.2
La 27.48 19.68 29.50 28.77 28.24 31.06 25.17 17.39 18.40 15.89
Ce 44.11 45.48 52.52 50.25 48.24 58.63 51.64 34.40 34.20 28.49
Pr 5.50 4.69 5.79 6.03 5.66 6.45 5.77 3.93 4.06 3.18
Nd 19.16 16.69 19.44 21.93 19.86 22.41 19.94 14.27 15.23 12.60
Sm 2.92 2.48 2.85 3.24 3.05 3.35 2.98 2.45 2.43 2.08
Eu 0.713 0.566 0.675 0.792 0.734 0.761 0.761 0.693 0.635 0.602
(€] 2.114 1.484 1.832 1.878 1.896 2.097 1.911 1.638 1.487 1.452
Tb 0.292 0.203 0.242 0.229 0.248 0.266 0.247 0.210 0.166 0.181
Dy 1.511 0.945 1.092 1.103 1.218 1.278 1.166 1.037 0.835 0.907
Ho 0.274 0.159 0.208 0.186 0.212 0.233 0.200 0.184 0.156 0.169
Er 0.746 0.420 0.530 0.475 0.565 0.613 0.560 0.475 0.398 0.461
Tm 0.114 0.065 0.087 0.070 0.090 0.094 0.091 0.076 0.060 0.072
Yb 0.693 0.379 0.549 0.418 0.537 0.574 0.539 0.467 0.414 0.452
Lu 0.115 0. 056 0.087 0.070 0. 086 0.094 0.090 0.077 0. 065 0.070
Y 8.039 4.099 5.501 4.616 5.569 6.074 5.519 5.004 4.161 5.035
> REE 105.75 93.29 115.41 115.44 110.63 127.92 111.06 77.30 78.54 66.61
(Lal Yb) , 28.44 37.25 38.54 49.37 37.72 38.81 33.50 26.71 31.88 25.22
XRF ICP- AES IM Jmy
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1
Table1l (Cont.)
WB/ %
NG 16 NG18 NT-03 NT-05 NT-07 NT-08 NT-10 NT-18 NT-28 NTY-05
S0, 68.46 68.79 67.90 71.19 67.14 66.83 64.26 68.30 72.11 66.94
TiO, 0.47 0.46 0.49 0.37 0.42 0.39 0.58 0.53 0.39 0.45
Al,03 15.86 15.76 16.09 14.99 15.16 15.12 15.19 14.99 14.32 15.94
Fe,0s 1.01 1.52 0.84 0.75 1.39 0.60 1.17 3.31 0.70 1.37
FeO 1.40 0.82 1.47 0.95 1.35 1.87 2.17 0.47 0.75 1.93
MnO 0.03 0.02 0.01 0.01 0.06 0.06 0.06 0.01 0.06 0.03
MgO 0.92 0.75 1.49 0.72 1.17 1.11 1.93 1.14 0.84 1.36
Ca0 2.88 2.73 1.53 0.90 2.01 2.86 3.38 0.61 0.64 3.06
Na,0 4.80 4.66 4.61 3.62 4.13 4.33 3.94 2.77 3.99 4.39
K;0 2.97 3.28 3.51 4.75 3.49 3.36 3.63 4.24 4.65 3.06
P20s 0.17 0.17 0.19 0.15 0.17 0.17 0.23 0.19 0.16 0.18
H,O* 0.67 0.69 1.14 1.04 1.26 1.37 1.61 2.35 0.90 0.92
co, 0.05 0.05 0.23 0.12 1.05 1.63 1.52 0.23 0.07 0.05
10"%(Au 1079
F 553 441 1144 796 633 655 782 1565 954 1053
Ba 936 933 992 868 771 813 918 678 842 789
Be 1.7 1.5 2.6 2.0 2.5 2.5 2.6 2.2 2.5 1.5
< 4.1 3.6 4.6 3.3 3.8 3.8 5.8 5.1 3.8 3.9
Ti 2778 2533 2345 1325 2388 2012 3197 2218 1670 1954
v 64.6 60.2 69.8 42.0 51.0 49.2 69.2 67.4 36.8 62.4
cr 5.9 3.8 5.6 4.6 9.4 8.8 37.1 6.5 12.6 12.3
Co 8.4 5.8 4.5 5.5 6.8 6.8 9.8 2.4 4.1 8.5
Ni 9.8 8.6 11.0 5.2 7.7 7.9 26.4 4.8 7.6 11.8
cu 13.4 28.9 1880 1635 202 61.2 69.3 96.2 1586 138
Pb 15.3 14.2 47.2 46.8 24.7 31.5 103.9 43.2 79.1 17.6
Zn 41.8 28.7 57.2 70.2 103 106 73.3 29.7 87.5 39.4
Ga 21.0 17.6 21.6 20.4 16.5 17.6 19.5 23.4 23.0 22.6
Rb 61.2 72.0 140 148 144 138 137 191 194 137
S 818 838 686 538 640 586 637 390 357 903
U 1.6 2.2 2.8 2.7 5.3 4.6 4.7 1.8 3.8 0.8
Th 6.1 10.0 14.5 12.4 22.8 21.4 19.9 29.7 24.5 9.5
Nb 3.4 3.3 7.4 7.2 7.7 7.7 9.7 6.7 7.8 4.5
Ta <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.0 <0.5 0.5 <0.5
zr 138 123 164 134 148 150 164 148 157 115
Hf 4.3 3.6 4.4 4.0 4.4 4.4 4.9 4.2 5.0 3.9
w 0.9 1.6 14.9 8.9 1.5 2.6 2.9 38.5 13.8 10.5
Sn 1.0 1.1 2.6 2.1 1.5 1.2 1.4 4.3 2.3 1.2
Mo 0.5 1.0 24.1 110.1 16.8 1.9 3.0 75.1 16.0 4.0
Bi 0.22 0.30 0.38 0.43 0.31 0.38 0.56 1.63 1.26 0.87
As 0.5 0.80 1.0 1.4 1.3 1.2 1.9 2.0 5.6 2.5
S 0.12 0.15 0.97 2.30 0.92 1.11 0.91 0.84 3.01 0.26
Ag 0.04 0.05 1.48 0.79 0.13 0.08 0.18 1.19 1.59 0.15
Au 1.0 1.0 18.5 8.2 46.4 1.2 1.8 3.9 1.9 1.6
La 18.87 16.95 19.93 18.98 27.70 25.64 29.77 29.97 29.74 19.18
Ce 40.48 33.50 53.46 43.82 58.27 51.00 67.47 64.99 56.53 40.42
Pr 4.67 4.29 6.77 5.56 6.26 5.58 7.10 6.29 5.78 4.89
Nd 16.64 14.99 25.59 21.02 22.51 19.75 25.90 16.88 20.34 18.58
Sm 2.61 2.35 4.49 3.45 3.57 3.17 4.09 1.98 3.08 3.06
Eu 0.741 0.688 1.045 0.753 0.866 0.804 1.037 0.375 0.740 0.844
cd 1.643 1.444 2.913 2.188 2.250 2.024 2.553 1.067 1.900 2.032
Tb 0.212 0.180 0.388 0.313 0.313 0.267 0.335 0.141 0.232 0.242
Dy 0.982 0.841 1.676 1.426 1.397 1.185 1.558 0.709 0.957 1.194
Ho 0.167 0.144 0.319 0.250 0.233 0.211 0.265 0.131 0.180 0.226
Er 0.361 0.318 0.812 0.654 0.592 0.540 0.656 0.374 0.457 0.573
Tm 0.054 0.049 0.124 0.096 0.087 0.083 0.097 0.061 0.069 0.092
Yb 0.326 0.284 0.718 0.552 0.502 0.461 0.542 0.404 0.432 0.532
Lu 0.053 0.048 0.105 0.086 0.078 0.070 0.085 0.070 0.070 0.084
Y 4.066 3.468 7.990 6.610 6. 050 6.163 6.838 2.989 5.187 5.918
¥ REE 87.80 76.06 118.34 99. 14 124.63 110.79 141.46 123.45 120.50 91.95
(L& Yb) 5 41.52 42.81 19.91 24.66 39.58 39.89 39.40 53.21 49.38 25.86
Nmy NG iNT,NTY
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2
Table2 S, Pb isotope compositions of the ore bearing por phyriesand sulphides in the Gangdese Cu deposit belt

634g %o 206Pb/ 204Pb 207Pb/ 204Pb ZOBPb/ 204Pb
JM-03 -0.9 18.725+1 15.615+1 38.987+2
JM-03 - 2.7 18.728+3 15.608+3 38.961+8
JM-17 -1.0 18.752+4 15.638+3 39.058+8
JIM-17 -2.4 18.752+3 15.633+3 39.047+8
IM-19 -0.2 18.765+ 2 15.622+1 38.997+4
JM-21 -0.7 18.753+2 15.616+2 38.966 +5
NM Y-01 -0.4 18.569 + 4 15.618+3 38.717+7
NM Y-02 -0.8 18.535+2 15.590 + 2 38.637t4
NM Y-05 -1.4 18.532+3 15.572+2 38.596+5
NM Y-07 0.9 18.535+3 15.591+3 38.637+7
NM Y-10 1.2 18.544 £ 2 15.578+1 38.615+3
NMY-11 -0.0 18.694 + 2 15.592+2 38.880+5
NT-08 - 0.9 18.583+1 15.619+1 38.804+3

18.765: X" Pp/®* pp  15. 616  15. 622;%% Po/®* Pp
38.717 38.967 26 py 24 py  18.532  18. 252;

207 Pb/ 206 Pb
39.058 %7
204 Pb (

1

15.572 15.638;" % pPo/®™ pp  38. 596
Pb/204Pb- 206 Pb/204pb 208 Pb1204Pb-206Pb/
7a.,b) , ,

(NMY—11) ,

207 Pb/ 204 Pb - 206 Pb/ 204 Pb ( 7a) ,

’

, Brian
( 7o,
Th
6
6.1
30 24 Ma

1

(Robert , et a , 2001) ,

(2001) , )

208 Pb/ 204 Pb - 206 Pb/ 204 Pb

21 8 Ma

(Yinet d., 1994)
(Le Fort, 1975)

T

(Molnar et d. , 1978; Engand et d. ,

1989) (Le Fort, 1975) ,

(Eng-

land et al. , 1989) (Yinetd., 2000) ,

(Bird, 1978) ,
10 15 Ma (Coulon et 4d. ,
1986) )
| A )

(Key, 1994;

Key et d. , 1994) ,

(Harrion et d. , 1992)

( Tapponnier et
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Is Gangdese Por phyry Copper Belt the Second” Yulong” Copper Bet ?

Qu Xisoming' , Hou Zenggian' , HuangWei®
(1 Ingtitute of Minerad Resources, Chinese Academy of Geologica Sciences, Beijing 100037, China; 2 No. 6 Geologicd
Party of Xizang Bureau of Geology and Minera Resurces, Lasa 851400, Tibet , China)

Abstract

Based on extendve geological field investigation and comprehensve researcheson petro-geochemistry , geolo-
gy and ReOs, S, Pb iotope data of the ore depodts, the authors systematically eucidate petro-geochemical
characterigtics of the ore bearing porphyries and the aternation- mineralization featuresof the copper polymetallic
ore depostsin the Gangdese porphyry copper belt dong the northern sde of the Yarlung Zangbo River , darify
the ore-forming epoch and the ore sources, and discuss the relationship of the Cu (Mo, Au) polymetallic miner-
alization to the evolution of Gangdese collison-orogenic belt. Comparing it with the Yulong porphyry copper
belt , the paper pointsout that the Gangdese porphyry copper belt located on the northern sde of the Yarlung
Zangho River is most likely to become the second  Yulong'” copper belt in Xizang Region. ltsoreforming poten-
tia is expected to formoneof the greatest copper belt in the world. Researchesindicate that the ore bearing por-
phyriesin the Gangdese copper belt are characterized petrochemically by high K content (K,O = 2. 97 %
8.56 %) and can be classfied between shoshonite and high-k calc-alkaline series. In geochemistry they show
high enrichment of Rb, Ba, Th, Sr and obvious depletion of Nb, Taand Yb. Their rare earth elements assume
clear fractionation of LREEfrom HREE [ (La/ Yb), =19.91 53.21] and smooth right-dipping C;-chondrite
normalized patterns without any Eu anomaly. All thesefeaturesarein high congstency with those of the Yulong
ore-bearing porphyries. The orebodies occur in both endo- and exo- contact zones between porphyries and wall
rocks and have the essentia aternatiort minerdization characteristics of porphyry Cu deposts. The aternation
zonation can be established in sequence of potasdc alternation (k-feldgparization and biotitization) to slicification
+ sericitization to propylitization from the inner part of ore bearing porphyriesto outer granites. The minerdiza
tion is dominated by veinlet , network and vei n- disseminated oresformed i n post- magma hydrothermal stages and
has a Smple ore minera asxciation conssting of pyrite, chacoopyrite, bornite, gphaerite and molybdenite. In
oxidation zone the primary oresform the secondary enrichment zone through weat hering and leaching , which of-
ten contain rich industrial orebodies. The S, Pb isotopic analysesof the ore-bearing porphyries and sulphidesfrom
Jama, Nanmu and Tinggong depodt areas demonstrate that the orebodies and the porphyries have identica S,
Pb i topic compositions. Theird 3*S (%) vauesarein the rangeof - 2.7 1.2 and assume mantle sulfur Sg-
nature. In addition, their Pb itopic compodtions are not different from each other and vary from 18. 532 to
18. 765 for *®Pb/ **Pb , from 15. 572 to 15. 683 for *°’Pb/ ***Pb, and from 38. 596 to 39. 058 for **®Ph/ ***Ph.
In Pb isotopic diagrams they are al plotted on or near the orogenic belt evolution line and obliquely intersect it ,
congstent with the tectonic environment of their formation. Five molybdenite samplesfrom the Nanmu Cu, Mo
depodt area yiedd a Re-Osisochon age of (14. 67 £0.20) Ma, suggesting a close réelationship of the Cu, Mo
minerdization to porphyry intrusons (20 14 Ma) .

Key words: gangdese, collison-orogenic belt , granitic porphyries, porphyry Cu belt



