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1 . (  Sillitoe, 2013; Yakubchuk, 2012;
Richards et al. , 2012 s )
Fig. 1 The distribution of global metallogenic belts and clusters of porphyry Cu deposits as well as giant porphyry

Cu deposits (modified from Sillitoe, 2013; Yakubchuk, 2012; Richards et al. , 2012)
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3

( Dekart et al. , 2014)

Fig. 3 Metallogenic belts in central-northern Chile (after Dekart et al. , 2014)
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Fig. 4 Distribution of major porphyry copper deposits
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5 (CAOB) -

(MOOB)

( Seltmann et al. , 2005, 2014; Mao et al. , 2014; Chen et al. , 2014; Yakubchuk et al. , 2012 )

Fig. 5 Map showing distribution of major porphyry copper and porphyry molybdenum deposits in the Central Asian
Orogenic Belt (CAOB) and Mongolia-Okhotsk Orogenic Belt (MOOB) (complied based on the diagrams and
data of Seltmann et al. , 2005, 2014; Mao et al. . 2014; Chen et al. , 2014; Yakubchuk et al. , 2012)
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6

Fig. 6 The carton showing the tectonic accretions and related porphyry Cu metallogeny

o

(Uyeda and Miyashiro, 1974; Dickinson and
Snyder, 1979; Thorkelson, 1996)
,Sun  (2010)

’

. Ling (2009)
R , Richards Holm (2013)
( , ),

(Singer et al. , 2005);
(Misra,
2000) ;
(Cooke et al. , 2008);
( , 1998; Sillitoe et al., 1997;
Mueller and Groves, 2000),

(Sillitoe, 1972, Burnham
et al., 1979),



12

2159

7

Fig. 7 Carton showing the tectonic evolution and metallogeny of porphyry copper and porphyry

molybdenum deposits in the Gangdese ore belt

(a) Cu-Au
- Pb-Zn ;(o)

Cu-Mo (  Mao et al. , 2014 )

(a)—Middle Jurassic subduction related porphyry Cu-Au deposits in the Yeba Island Arc; (b)—Late Paleocene-Early Eocene porphyry Mo

and hydrothermal vein type Pb-Zn deposits related to late subduction and early collision in the back arc basin of the continental margin; (c)

Late Eocene-Early Miocene porphyry Cu-Mo (W) systems in multiple extensional settings within the post-collision stage (modified from Mao

et al. , 2014)
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’

MASH( N . N ) ,

(  Richards, 2011)

Fig. 8 Schematic section through a continental arc. showing the development of a MASH or “hot zone” at the base of

the crust where basaltic arc magmas pool at their level of neutral buoyancy, differentiate, and interact with crustal rocks

and melts. Evolved, less dense, andesitic magmas rise into the mid-to-upper crust where they pool at their new level of

neutral buoyancy to form batholithic complexes. Along with volcanic structures, porphyry and epithermal deposits may

form at shallower levels above these batholithic complexes where exsolved magmatic fluids ascend, cool,

Bingham

b

Hollister

and interact with near-surface upper crustal rock (after Richards, 2011)

(1974)

Hollister  (1974)
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9 - . Cu®tMo=+Au -
Cu-Au (  Richards and Mumin, 2013)
Fig. 9 Anatomy of a coupled mid-to upper crustal batholith, cupola, volcanic system, showing the level of formation
of porphyry Cu == Mo = Au deposits, high-sulfidation epithermal Cu-Au deposits, peripheral intermediate-sulfidation
Pb-Zn-Ag-Au deposits, and associated hydrothermal alteration(after Richards and Mumin, 2013)

10 ,
( 1~4 ) Wilkinson, 2013)
Fig. 10  Suprasubduction zone setting for the formation of porphyry ore deposits, the four environments where key trigger
processes operate that may lead to the formation of large porphyry ore deposits are numbered 1~4 (after Wilkinson, 2013)
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20

11 (a,b,c ) Sillitoe, 2012)
Fig. 11 Cartoons of additional geotectonic scenarios that could be influential in major

copper deposit/province formation(after Sillitoe, 2012)

70~80 )
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12

( ,2009)

Fig. 12  Simplified profiles illustrating the lithospheric structures in different evolved stages of continental tectonics

and showing possible sources for metals and magmas associated with porphyry-type deposits

in non-arc settings (after Hou et al. , 2009)
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13 ( Lowell and Guilbert, 1970; Sun et al. , 2014)
Fig. 13 Mineralization-alteration zonings of porphyry Cu deposit (after Lowell and Guilbert, 1970; Sun et al. , 2014)
Chl ; Kaoli s Epi s Alun ;Carb ;s Bi ;Q ;s Ser ;
Kf— ; Py— ;Cpy— ; Gal— 5 Sp— sAu— ;Ag— ;Mb— ; Anh—

Chl—chlorite; Kaoli— kaolinite; Epi—epidote; Alun—alunite; Carb—carbonate; Bi— biotite; Q—quartz; Ser—sericite; Kf —feldspar;

Py—pyrite; Cpy— chalcopyrite; Gal—galena; Sp—sphalerite; Au—gold; Ag— silver ; Mb—molybdenite; Anh—anhydrite

14 - ( Hedenquist and Lowenstern, 1994)
Fig. 14 Model ofporphyry Cu-epithermal Au deposits (after Hedenquist and Lowenstern, 1994)
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15 - - (  Sillitoe, 2010)

Fig. 15 Anatomy of a telescoped porphyry Cu system showing spatial interrelationships of a centrally located porphyry
Cu® Au *+ Mo deposit in a multiphase porphyry stock and its immediate host rocks; peripheral proximal and
distal skarn, carbonate-replacement (chimney-manto), and sediment-hosted (distal-disseminated) deposits
in a carbonate unit and subepithermalveins in noncarbonate rocks; and overlying high-and intermediate-sulfidation

epithermal deposits in and alongside the lithocap environment(after Sillitoe, 2010)
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2010) s s s
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Abstract

Porphyry Cu deposits, constituting the world”s major source of Cu, have been major research and
exploration target for a long time. Since the new century, not only mineral exploration but researches have
made significant progress. So far proven porphyry Cu metal reserves in the world are 1. 8 billion tons, and
mainly distributed in the western continental margins of North and South America, South-west Pacific
Island arc, Central Asian countries, and Tethyan belt (mainly comprising Eastern Europe segment, Iran-
Pakistan segment, Tibetan areas in China), of which the western continental margins of South America
contain 1. 1 billion tons of Cu metal reserve. Proven porphyry Cu ore reserves explored increase through
the geological history from the Precambrian, Early Paleozoic, Late Paleozoic, and Mesozoic to Cenozoic.
Porphyry Cu deposits predominantly are located in suprasubduction zone where the porphyry Cu-Au
deposits formed in island arc., and porphyry Cu-Mo or Cu-Mo ( & Au) deposits formed in continental
margin. The subduction angle variation of slab from steep to gentle, even flat, is responsible for the
formation of the porphyry Cu deposits; formation of giant deposits is spatially associated with the flat slab
subduction of aseismic ridges, seamounts and oceanic plateau. The transform faults within oceanic plates
are easily replaced by seawater, of which these subducted faults beneath continent or island arc are
favorable for the formation of ore-forming magma; and the conjunction belts of varied tectonic units in the
continents, where subducted slabs are susceptible to tear up, is also an important place of forming
porphyry Cu system. The partial melting of the asthenosphere mantle wedge, which had undergone
metasomatism induced by the subduction fluid, has been considered to be main forming process of the arc
magma, since the subducted slab carries abundant seawater and seafloor sediments (comprising sulfates)
into the asthenosphere. The basic magma with high oxidation extent and rich volatile experienced the
MASH and differentiation process in the lower crust, gradually evolved into intermediate-acidic ore-
forming magma with light specific weight. The magmas ascend to the shallow position along fault zones
and finally formed deposits. The studies of continental porphyry Cu deposits has been paid more attention
in the last 10 years. The arguement is that the ore-forming materials are derived from the crust-mantle
interaction of continental interiors (include juvenile lower crust) or the metasomatic lithosphere originated
from remelting of residual subducted slab. The studies of deposit models from the single mineralized
alteration model to the deposit model of a group of minerals with genetic relationship are more importance
for the perspective of mineral exploration. In addition, the research of the Footprint with altered minerals
of porphyry Cu deposits system (e. g. chlorite, epidote, alunite and clay minerals), has been paid more

attentions and used for the prospecting and exploration.
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