
Abstracts: The western Andes of South America continent is a 
famous  copper  (gold)  metallogenic  belt  in  the  world.  Its 
metallogenic age ranges from 190 Ma to 6 Ma. Among them, the 
two  large-scale  mineralization  for  copper  and  molybdenum 
occurred in Eocene-Oligocene (28-43 Ma) and Miocene (5-16 
Ma), and accounted for 82% and 94% of the known minerals, of 
which  the  Middle  Andean  belt  is  richest  in  resources 
(Butterworth  et  al.,  2016).  The  close  relationship  between 
porphyry deposits and subduction is well established; however, 
there is no consensus on which subduction parameters primarily 
control the genesis of porphyry deposits (Richards, 2013). Based 
on the field investigation in Northwest Argentina and deep data 
analysis,  there  may  be  two  metallogenic  modes  related  to 
subduction and orogenic collapse in porphyry copper deposits in 
northern Chile and northwest Argentina is suggested in this 
paper. (1) Andean-type: Cretaceous porphyry copper deposits are 
located in the westernmost part of the northern Chile. Although 
their age gradually becomes younger to eastward, they are all 
distributed in a narrow area and superimposed by late porphyry 
copper belts (Marcos et al., 2018). Since the Atlantic expansion 
events, the continents of South America move westward and 
continuously “swallow” the Pacific subduction plate is regional, 
Slab-failure  magmatism and metallogenesis  caused by Slab-
failure of the Pacific (Nazca) plate are also regional (Qiu et al., 
2017). When the new subduction plate reaches a certain depth 
and  eclogite  facies  rocks  accumulate  enough,  Slab-failure 
magmatism will occur again. So, porphyry copper deposit belts 
of different ages are repeatedly positioned along reactivated 
lithospheric discontinuities (pre-existing Paleozoic mosaic belts 
and regional faults) (Qiu et al., 2013), and shows not subject to 
surrounding rocks (Vctor et al., 2010; Marcos et al., 2018). This 
metallogenic mode may also be the main mode for the Andean 
porphyry copper belt forming in the western part of the South 
American  continent.  (2)  Orogenic  collapse-type:  Northwest 
Argentina is mainly located in the Puna Plateau. Geophysical 
data reveal that the crust is shortened along one-dimensional 
transverse direction. The South American craton block subducted 
under the Paleozoic orogenic belt and formed a thicker or double 
crust (Regnier et al., 1994). In the southern part of the Payenia 
volcano, 38-39 degrees to the east of the Andes Mountains, the 

existence of “hot roots” (Brasse et al., 2001), a decaying crust 
(33 km) (Yuan X et al., 2006), beneath the eastern Andean 
slopes, is consistent with the southernmost overflow volcano, 
and the geometric structure of the lower crust (Yuan X et al., 
2006) is abnormally consistent with the Bouguer high conductive 
reservoir (Brasse et al., 2001) . It is suggested that the Puna 
Plateau  in  Northwest  Argentina  has  indeed  undergone  the 
process  of  orogenic  de-rooting,  asthenospheric  material  and 
thermal upwelling. The main Andean mountains uplifted in the 
early Miocene (18-15 Ma), and the foreland ruptured in the 
middle-late Miocene (14-7.5 Ma) may mark the beginning of the 
collapse stage of the Andes orogenic belt,  and then extend 
eastward. Development of a large number of near-north-south 
faults, central valley in Chile and several salt-lake basins in 
Northwest Argentina, can be took as shallow landmarks for the 
collapse of the orogenic belt. The collapse of the orogenic belt in 
Northwest Argentina and lithospheric de-rooting resulted in the 
lithospheric  discontinuities  reactivated,  which  formed  in 
Paleozoic  (Qiu  et  al.,  2013),  and  large-scale  magmatism-
mineralization happened. Therefore, the large-scale copper (gold 
and molybdenum) mineralization in the Miocene (5-16 Ma) may 
be resulted in the collapse of the orogenic belt, and which 
supported  by  the  peak  U-Pb  age  of  clastic  zircons  in  the 
Mesozoic  and  Cenozoic  stratigraphic  units  in  the  northern 
Newuken Basin (Brian et al., 2016). 

The separation of the South American continent from the 
African continent is one of the most important geological events 
in  the  Mesozoic  and Cenozoic.  With  the  expansion of  the 
Atlantic Ocean, the Pacific plate is continuously "swallowed" by 
the westward-moving South American continent. In this sense, 
porphyry copper deposits of Andean-type and orogenic collapse-
type in Northern Chile and northwestern Argentina, and even 
Andean  copper(gold)  metallogenic  belt  forming  in  South 
America, they are not so much related to the subduction of the 
Pacific plate as to the opening of the Atlantic Ocean. 
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