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Fig .1

Simplified tectonic map of the Himalayan- Tibetan orogenic belt ( modified from Yin et al ., 2000)

The black square areas represent Gangdese and Yulong porphyry copper belts ( See the text) . Main rock-tectonic units : N-Q —Late Tertiary- Qua-

ternary sediments ; THS —Tethys- Himalayan sedimentary sequence ; HHM —High Himalayan metamorphosed rocks ; LHS —Low Himalayan meta-

sedimentary sequence . Main sutures: IYS —Indo- Yaluzhangbo suture ; BNS —Bangong- Nujiang suture ; JS —Jinshajiang suture ; GLS —Ganzi-

Litang suture ; Main Cenozoic tectonic syste ms : STDS —Southern Tibetan detatchment system ; MCT — Main central thrust ; MBT — Main boundary

thrust ; GCT —Gangdese central thrust
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Simplified geological map of the porphyry copper
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Fig.4 Y-St/ Y plots for Cu-bearing porphyries from the Tibetan
plateau (a) and northern Chile (b) , showing adakite

mag matic affinity of these porphyries
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FHIRIE A Mg * {HH Ri( Kay , 1978) JHAGES
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]I HTE H 13 Ma DORWER (A T4 7 X
TR TEYE BRI AR NMAFL 4346 ( Turner et al . |
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DI ) SN [m) A (R BTAE 1 1 ( Willia ms
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Fig. 5

Normalized abundance patterns ( NAP) of trace ele ments by N- MORB for Cu-bearing porphyries in the Tibetan plateau

a shows the NAP of trace ele ments in the porphyries from the Gangdese belt, whereas b shows that in the

porphyries from the Yulong belt
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Fig .6  Sr- Nd Pb isotopic characteristics of Cu-bearing
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K FIR I e AR B 3Rk v ks AR 72 BT
BRI R o A e BT X RO A kA
FHH RN ( Kay , 1978) , B0 15 18 Y548 Ok B IR &
( Defant et al ., 1990) XU AR L L E F 48
FR ) B Bk A, P08 v U A B IO A A B
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Adakite, A Possible Host Rock for Porphyry Copper Deposits : Case Studies of
Porphyry Copper Belts in Tibetan Plateau and in Northern Chile
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Abstract

Porphyry-type copper deposits are the most important type of copper deposits .

genetic model ,

porphyry copper deposits were formed in island or continent- marginal arc environments,

According to the traditional
the

mag mas of ore-bearing porphyries were derived from partial melting of the mantle wedge or the crust- mantle

transitional zone and,

calc-alkaline felsic rocks typical of island arc .

through crystal fractionation and /or crustal contamination,

these magmas evolved into

However, based on a comprehensive study and comparative analy-
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sis of three important porphyry copper belts, the authors hold that , instead of being a typical arc mag matic rock ,
the most potential ore-bearing porphyry is a kind of rock rich in SiO,( >56 %) , Al, O;( >15 %) , Sr( mostly >
400x10° 6) , and poor in Y( mostly <16 %10~ 6) . It has geoche mical characteristics of adakite and shows mag-
matic affinity of this rock . Rather than being derived from the mantle wedge or the crust- mantle transition zone ,
such a kind of ore-bearing felsic magma must have originated from direct melting of subducted oceanic crust
slabs . The subducted slabs was metamorphosed to waterbearing eclogite before being melted. In the Andean arc
orogenic belt oceanic plates were subducted rapidly at a low degree and in an oblique direction. Direct melting
produced adakitic magmas which then experienced differentiation and closed evolution and finally formed Andean
Miocene- Pliocene giant porphyry copper system. In Tibetan collision- orogenic belts, old oceanic crustal rocks
were subducted and accumulated in mantle lithosphere , where metamophism and detach ment caused their partial
melting under the condition of eclogite facies and resulted in the generation of adakitic magmas. Such magmas
were mixed with mantle melts and finally produced the Gangdese and the Yulong porphyry copper systems.

Key words : geology, porphyry copper deposit , ore-bearing porphyry, adakite , metallogenic model
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