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Fig.1 Geological map showing the distribution of skarn deposits in east—central Gangdise, Tibet!"
(the geological base map modified from Zheng Youye et al., 2002)
1—Quaternary ;2—Neogene—Paleogene (undivided) ; 3—Neogene ; 4—Paleogene ; 5-Eocene—Upper Cretaceous ; 6—Cretaceous;
7—Upper Jurassic—Cretaceous ; 8—Jurassic—Cretaceous (undivided) ; 9—Jurassic ; 10—Triassic ; 1 1—Carboniferous—Permian ; 12—Permian;
13—Carboniferous ; 14—Paleozoic ; 15—Pre—Sinian ; 16—Yanshanian—Himalayan granitic intrusion ; 17—Opbhiolitic mélange ; 18—Geological boundary;
19—Fault; 20—Porphyry copper deposit; 21—Hydrothermal gold deposit;22—Hydrothermal lead—zinc deposit;23—Skarn iron deposit;
24—Skarn copper deposit; 25—Skarn iron—copper deposit;26—Skarn lead—zinc(—silver) polymetallic deposit;27—Skarn copper—gold
(—molybdenum—lead—zinc) deposit;28—Boundary of secondary ore belts and their serial number. | —Lhasa—Xietongmen ore belt;
Il —Jiama—Lhiinzhub mineralization assemblage ; lll ~Gongga—Zhanang—Zedang ore belt
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Fig.2 Distribution of porphyry copper dep051ts and porphyry gold deposits in Chile?
1—Late Miocene to Pliocene;2—Early to Middle Miocene; 3—Late Eocene to Oligocene;
4—Paleocene to Early Oligocene;5—Cretaceous; 6—Approximate mineralization;7—Porphyry Cu deposit;
8—Porphyry Au deposit; 9—First—order boundary between tectonic segments
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Fig.3 Location map of three giant late Miocene and Pliocene
Cu deposits in the Andes of central Chile?

These deposits occur just east of the locus of subduction of the Juan
Fernandez Ridge. This locus also marks the boundary between the
Andean flat—slab segment, below which the subduction angle is very
low, as indicated by the 100 and 150 km depths (dashed lines) to the
upper boundary of the subducted slab. Below the Southern Volcanic
Zone (SVZ) of active volcanoes (triangles), the subduction angle is
steeper. The figure also shows the location of the Central Volcanic
Zone (CVZ) and some of the late Eocene and early Oligocene Cu
deposits in northern Chile
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Fig.4 Structure and processes in a subduction zone and
continental arc
(modified from Winter, 2001; Richards, 2003a)

The primary arc magma arc originates by partial melting of the
metasomatized mantle wedge. These mafic magmas are accumulated at
the base of the overlying crust and undergo crustal melting and
assimilation with homogenization in large lower crustal sheeted sills
(MASH process). After evolution to the less dense composition,
intermediate magmas rise to the upper crustal levels, of which 20% are
probably erupted at the surface
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Fig.5 Schematic cross—section through a volcano—plutonic
system of the formation of porphyry Cu deposits
(modified from Richards, 2003a)

After pooling at an upper crustal density or rheological barrier (LNB=
level of neutral buoyancy), intermediate magmas continue to evolve and
inject into shallow levels (some magma may erupt). Magmas rich in
bubbles enter into the cupola zone where it releases volatiles, with
resultant potassic (K) alteration. As these fluids cool, they progressively
(phyllic: Ph) after
(advanced argillic: AA) alteration may

deposit metal sulfide minerals and become hydrolytic
alteration. Intense hydrolytic
develop near the surface. Propylitic alteration (Pr) is developed in the
surrounding country rocks by the convective circulation
of heated groundwater
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Fig.6 Abbildung 2.13. Krustenschnitt bei 21°S mit der Lage der seismischen Diskontinuitaten (oben) und der Interpretation der
erfabten Krustenbereiche (unten) (Giese et al., 1995)
1—Continental crust of the fore—arc;2—Hydrate mantle wedge ; 3—Oceanic lithosphere ;4—Sedimentary fill of the Altiplano/Puna;5—Allochthonous

basement of the Eastern Cordillera;6—Continental upper mantle ; 7—Subandean thrust and fold belt; 8—Allochthonous basement of the Brazilian shield
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Fig.19 Deep seismic reflection and Bouguer gravity section from Pagri—Yangbajain
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Fig.21 Extrusion structure model of Asia
Results of the model experiment: Let a rigid body be pushed into a
plastic body at a constant rate. The plastic body has multiple layers and
cannot be thickened vertically. The right side of the plastic body is a
free boundary. Thus the deformation sequence of the plastic body is as
follows. The first stage: after the rigid body is pushed into the plastic
body, there appear a sinistral fault and a dextral fault and then again a
sinistral fault (F;), which propagates toward the free side, and as a result,
block No. 1 is cut, which is equivalent to the Indo—Sinian area. The
second stage: the rigid body continues squeezes into the plastic body,
resulting in appearance of a new dextral fault, which cuts F, and causes
the latter to stop sinistral motion, and meanwhile F, appears and block
No. 2 is gradually separated, which is equivalent to the South China
block ;D South China Sea;@) Northeast China;@—/\ndaman Sea
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Fig.24 Cenozoic strike—slip fault systems (a) and strike—slip and pull—apart basins (b) and distribution of ore

deposits formed during the late—collisional stage in the eastern Indo—Asian collision zone, eastern Tibet!"”

a shows a Cenozoic strike—slip fault system (after Wang et al., 2001) and distribution characteristics of porphyry Cu—Mo—Au

deposits and alkali rock—carbonate complex—hosted REE deposits;b shows a Cenozoic strike—slip pull—apart basin (after Liu Zengqi

et al.,, 1993) and distribution of important ore deposits of the late—collisional stage
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Fig.25 A possible tectonic model for metallogeny in the
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Fig.26 A possible tectonic model for porphyry Cu—Mo—Au
deposits in the eastern Indo—Asian collision zone/®
1-Upwelling and thermal erosion of the asthenosphere;
2—Underplating of small streams of melts; 3—Subducted slab fluids;
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Deep tectono—magmatic setting for metallogenesis
of large porphyry copper deposits

ZHAO Wen—jin

(Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract : Based on the results of deep geophysical exploration, combined with geological and geochemical data,
this paper analyzes the Oligocene tectono —magmatic settings of deep —seated mineralization in the Andean
porphyry copper belt in the South America stable ocean—continent subduction regime, the Gangdise porphyry
copper belt in the southern Tibet unstable continent—continent collision regime and the Jamda porphyry copper
belt in the Sanjiang area in the unstable continental island—continent collision regime. Six basic conditions for
mineralization have been summarized: (1) there was a good supply of upper mantle—derived high—temperature
magmatic hydrothermal fluids; (2) a regional source for copper extraction was available; (3) there were a partial
melting layer of the upper crust or magma chamber for circulation and deposition of copper—bearing
hydrothermal fluids; (4) there were tensile faults in the upper crustal tectonic system for emplacement of magmatic
hydrothermal fluids; (5) the chemical properties of the country rocks were important for the precipitation of ore
materials; and (6) the relatively stable tectonic stage created conditions for the precipitation of ore materials. In the
case of an unstable regime, it is necessary to look for a relatively stable time interval in the regime. The main
differences in mineralization between the continent—continent collision regime and ocean—continent subduction
regime lie in the long tectonically unstable stage, continental crustal thickening and tectonic complication, as well as
the mechanism of crack and break of the mantle lithosphere. The author proposes new ore prospect areas in the
Gangdise belt.
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