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South American 
Central Volcanic Zone 
(CVZ)
- Diverse assortment of 
basaltic to rhyolitic 
volcanics
- On average, the volcanics 
are more silicic than those 
found in either northern or 
southern South America 
(56 to 66% SiO2)
- Andesites and dacites are 
the most common CVZ 
volcanics, with basalts 
being rare

(Winter, 2001)

Melting associated with the subducting 
Nazca plate forms two volcanic arc areas:

1) Western Andes or Cordillera Occidental

2) Eastern Andes or Cordillera Oriental
(Avila-Salinas, 1991)
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Bolivian Tin and Silver Belt

- Located within the Eastern 
Andes

-Calc-alkalic magmas

- Primarily porphyry metal 
deposits

- Approximately 900 km long

- Can be divided into two 
different morphologically and 
mineralogically distinct parts 
(Northern and Southern) based 
on an old geotectonic zone of 
weakness

- The mineralization processes 
occurred between 20 and 12 
million years ago

(Ahlfeld, 1967)(Francis, et al., 1983)
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Northern E. Andes
- Strongly uplifted
- Deep-seated plutonic, 

granitic intrusions into 
early Paleozoic 
sediments that are 
faulted

- Batholithic structures
- Mineralization includes 

Au, Ag, W, Sb, Sn, Bi, 
Zn, and Pb

(Ahlfeld, 1967)

Southern E. Andes
- Deeply subsided
- Two phases of Tertiary 

mineralization, which 
can be differentiated

- Plutonic Miocene 
mineralization

- Subvolcanic 
Pliocene phase of 
mineralization

- This mineralization 
includes a similar 
mineral suite to that 
found in the North

(Ahlfeld, 1967)

Porphyry metal deposits
• Hydrothermally generated deposits related to igneous 

intrusions at high crustal levels
• Hydrothermal fluids are rich in elements with high 

solubilities, such as S, Na, K, Cu, Sn, Au, and W, and 
are saline 

• Porphyry metal deposits are formed from the dissolution 
and alteration of oxide minerals by hydrothermal fluids 
and their subsequent replacement by sulfides 

• Porphyry describes the texture of the rocks in which 
these metal deposits are found.  In these rocks, mineral 
grains are about a tenth to a half inch in size and are 
surrounded by smaller grains

Porphyry Deposits
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Why Porphyry deposits? Bolivian mineralization

-Distinguished by the absence of andesitic 
stratovolcanos commonly associated with porphyry 
deposits

- The surface expression of this type of subvolcanic tin 
mineralization is an extrusive dome of quartz latite 
porphyry

- High initial strontium isotope ratios suggest that crustal 
contamination may have been of greater significance in 
the Eastern Andes than the Western Andes

- The Eastern Andes display a general shift from 
andesitic to silicic volcanism approximately 20 million 
years ago

(Francis, et al., 1983)
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General Characteristics of the mineral deposits:

1) Centered in small (approx. 1 to 2 km2) porphyry stocks of 
intermediate to silicic composition

2) The stocks are subvolcanic in character, emplaced at 
shallow levels (<2km) beneath or within the vent of a 
volcanic edifice

3) Hydrothermal breccia pipes are prominent

4) Several phases of porphyry intrusion and brecciation are 
present

5) Geographic correlation of thick Paleozoic marine 
sedimentary strata and mineral deposits (possibly 
carbonatites)

(Francis, et al., 1983)

Three volcanic environments conducive to the formation 
of tin deposits in this mineral belt

1) Late-stage ring-fracture extrusions adjacent to 
calderas

2) Late-stage extrusions within ignimbrite shields

3) Small, isolated monogenetic silicic volcanic centers

(Francis, et al., 1983)

Summary:

These mineral deposits are commonly associated with:

• Silicic volcanics

• High crustal contamination of magma

• Intrusion into Paleozoic marine sequences

• Heavily faulted strata

Relationship to NA 
Western Cordillera:

-Similar mineral deposits 
found in the Colorado 
mineral belt

- Mainly calc-alkalic 
composition

- Abundance of silicic 
magma

(Sims, et al. 2002)

Colorado mineral belt

- Similar to the Bolivian 
Eastern Andes in that 
mineralization is common 
in caldera structures

- In the San Juan volcanic 
field, calderas seem to 
principally provide 
fractures that guided later 
igneous intrusions and 
hydrothermal activity, 
similar to the Kari Kari 
caldera complex in Bolivia

(Sims, et al. 2002)

Challis Magmatic Belt

Similar relationship is 
seen with collapsed 
calderas and 
porphyry-type bodies
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