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Abstract: In this paper, the authors analyzed and compared the geochemical characteristics of the magmatites related to porphyry cop-
per deposits between the Andean and Gangdise metallogenic belts based on the summarizing of the geological mineralogical differenc-
es of both the ore—bearing porphyries and the mineralization mechanisms between the porphyry copper ores formed in two different
tectonic backgrounds. The porphyry copper deposits in the Andean metallogenic belt were developed during the subduction process
of oceanic crust, and they were mainly formed in the late Eocene—Oligocene (43~31Ma) and the middle Miocene— Pliocene (12~
4Ma). Their metal combinations include Cu—Mo and Cu—Au. The components of SiO; in the ore—baring porphyries vary in a large

range, and the lithologies of these porphyries change from intermediate to acidic, dominated by the series of calcium alkaline—high
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potassium calcium alkaline rocks. Only a small part of the ore—bearing porphyries has typical adakite geochemical characteristics,
whereas most of ore—bearing porphyries in the Andean metallogenic belt have the volcanic rock geochemical characteristics of nor-
mal arc series. The porphyry copper deposits in the Gangdise metallogenic belt were mainly developed during the continental colli-
sion process, and they were mainly formed in the Miocene (20~12Ma). Their metal combination is Cu—Mo with the lack of the com-
bination of Cu—Au. The lithologies of ore—bearing poryphries are mainly acid, the poryphyries are dominated by magmatic rocks
with high potassium calcium alkali, and the ore—bearing porphyries have typical adakite geochemical characteristics. The ore—bearing
porphyries in the Andean metallogenic belt might have been formed during the partial melting process of the wedge mantle material
metasomatized by the fluid which was released from the crust plate and the MASH procedure. They were not developed directly
from the partial melted oceanic crust. The ore—bearing porphyries in the Gangdise metallogenic belt might have been formed during

the partial melting process of the subduction accretion arc with the change of deep tectonic dynamic mechanism, which was caused

by the multi—subduction of ocean crust and was shortened and thickened during the continental collision process.

Key words: Andes; Gangdise; porphyry copper deposit; ore—bearing porphyry; geochemical characteristics
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Fig. 1 Distribution of porphyry copper deposits in middle Andean metallogenic province
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Table 1 Porphyry copper resources discovered

in the Andean metallogenic belt
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Table 3 Major element geochemical analyses of the ore—bearing
porphyries in the Gangdise metallogeinc belt
%
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Zk2412350 66.88 1426 2.38 227 083 4 126 004 443 0.17 041 3.183 843 0902935 1226299 0.893288 28.46475
Zk2412368 684 1428 1.77 1.15 14 428 126 003 414 016 04 269 842 1033816 1246593 0.972808 25.46758
Zk2413423 64.94 1401 3.13 221 054 419 12 002 232 016 04 2804 651  1.806034 1675162 0.996129 23.92736
Zk2414402 7436 13.1 047 083 032 534 034 001 296 0.3 023 1182 83 1804054 1228415 1137131  11.6702
Zk2415664 812 939 0.8 0.07 04 57 025 0 123 007 017 051 693 4634146 1.143915 1.099981 7.078907
Zk2415684 73.93 124 115 089 032 572 056 001 239 009 024 1242 811 2393305 1223031 1.01362  14.32496
7Zk2415874 76.07 11.84 0.77 121 025 4.66 051 0.03 292 009 025 1485 758  1.595890 12007545 1.0512328 11.601856
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Fig. 5 Sr—Nd isotropic composition diagram of ore—bearing

porphyries in the Andean subduction type, the Gangdise

collisional type, and the Xiongcun copper deposit
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Table 4 Major, trace and rare earth elements analyses of ore—bearing

porphyry samples in the Andean metallogenic belt

Feds 1M-3 M-4 M-5 V-2 V-3 V-6 [#EfhS 103 M4 MWM-5 V-2 V-3 V-6 |f&%s 1M-3 M4 M-5 V2 V-3 V-6
Si0,  68.26 74.05 72.07 77.53 72.86 66.02| Zn 79.5 938 19.6 444 236 216 Ti 3989 3212 2923 900 1229 1787
ALO; 17.38 1579 1628 11.33 13.87 17.28| Ga 169 347 421 121 163 358 w 2.89 479 356 0.60 043 33.0
CaO  0.07 0.12 0.04 008 1.68 0.19 Rb 384 418 357 179 226 249 As 346 144 298 1.62 193 239
Fe,O, 246 028 139 121 1.10 323 Sr 193 208 762 394 234 31.6 A% 57.1 484 415 9.00 21.8 76.0
FeO 090 0.68 047 025 0.61 032 Mo 1.38 227 1.70 130 1.18 189 La 56.8 88.6 76.6 30.5 17.8 30.8
KO 373 397 331 559 404 6.12 Cd  <0.05 <0.05 <0.05 037 <0.05 1.11 Ce 111 160 145 563 284 56.8
MgO 0.83 039 039 030 053 1.00 In 0.61 031 043 <0.05 <0.05 0.19 Pr 132 184 16.0 647 283 6.19
MnO 0.05 0.01 0.01 0.11 0.08 0.04 Cs 301 120 23.0 191 195 222 Nd  49.7 677 539 235 101 213
Na,O 0.08 <0.01 <0.01 1.11 394 0.07 Ba 218 942 560 948 302 289 Sm 753 997 836 525 193 347
P.Os 0.17 0.11 0.06 0.02 0.06 0.02 Tl 333 218 201 0.70 0.52 0.78 Eu 1.00 1.69 156 095 039 0.57
TiO, 0.77 055 048 0.16 0.19 031 Pb 878 158 153 694 132 223 Gd 454 587 545 339 1.12 1.84
CO, 034 034 0.00 0.00 0.17 052 Bi 391 038 17.8 024 0.07 1.73 Tb 0.68 0.73 0.67 0.55 0.16 0.27
H.O" 408 282 392 1.14 046 294 Th 18.7 338 320 7.60 292 427 Dy 342 353 334 312 093 138
Bedit  4.08 291 418 136 040 336 U 457 818 7.83 142 120 278 Ho 0.63 0.61 0.57 0.59 0.18 0.26
Li 206 379 592 155 425 299 Nb 273 364 347 707 886 759 Er 1.60 1.52 152 1.78 0.55 0.74
Be 374 456 553 0.69 322 238 Ta 210 246 233 056 079 063 Tm 024 022 023 026 0.09 0.12
Cr 257 260 251 582 7.89 350 Zr 210 288 232 147 62,6 109 Yb 1.69 148 150 1.70 0.71 0.87
Mn 407 792 80.6 891 632 299 Hf 575 734 634 437 299 342 Lu 028 022 022 028 0.14 0.14
Co 049 048 192 109 3.14 1.04 Sn 363 352 305 244 1.07 4.66 Sc 8.62 692 6.60 3.02 251 4.64
Ni 947 124 9.61 283 540 120 Sb 254 30.1 40.0 058 0.60 044 Y 153 150 14.0 16.7 523 734
Cu 1.1 192 206 2400 92.7 4447
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