Zambia Copperbelt vs Chilean Porphyry Copper Systems

1. Tectonic & Crustal Setting

Aspect Zambia—DRC Copperbelt Chilean Porphyries
Plate setting Intracratonic rift basin Active convergent margin
Crustal level Upper crust (sedimentary basin) Upper—-middle crust

Tectonic regime Extension = basin subsidence Compression + arc magmatism
Heat source Basin burial, mild magmatism  Calc-alkaline magmas

Key academic contrast:
Copperbelt = basin-driven fluid system
Chile = magmatic-driven hydrothermal system

2. Deposit Type & Geometry
Feature Copperbelt Chile Porphyry

Deposit type Sediment-hosted stratiform Porphyry Cu £ Mo £ Au

Geometry Stratabound sheets Large, vertical stockworks
Thickness  1-20 m ore horizons 500-1500 m vertical extent
Areal extent District-scale blankets Clustered centers

Exploration implication:
Copperbelt favors lateral continuity, Chile favors vertical depth persistence.

3. Copper Source & Transport (Genetic Model)
Zambia Copperbelt
e Culeached from:
o Basement rocks
o Arkosic sandstones
e Transported by:

o Oxidized, saline basinal brines



e Copper carried as:
o Cu—Cl complexes
Chilean Porphyries
e Cusourced directly from magma
e Transported by:
o Magmatic-hydrothermal fluids
e Copper carried as:
o Cu—Cl complexes at high T (350-700°C)

Shared concept: chloride-complex transport
Key difference: basinal vs magmatic fluid origin

4. Precipitation Triggers (Ore Deposition)
Mechanism Copperbelt Chile

Redox change Primary control Minor

Cooling Minor Major

Fluid mixing Yes Yes

Sulfur saturation Biogenic/reduced S Magmatic sulfur
Structural control Local Critical

Classic model:
e Copperbelt = redox trap

e Porphyry = thermal-chemical trap

5. Ore & Gangue Mineralogy
Zambia Copperbelt

e Chalcocite

e Bornite

e Chalcopyrite

e Carrolite (Co-rich zones)



Gangue:
e Dolomite
e Quartz
e Shale
Chilean Porphyries
e Chalcopyrite
e Bornite

e Molybdenite

Gangue:
e Quartz
e K-feldspar
e Biotite
¢ Anhydrite

6. Alteration Styles

Alteration Copperbelt Chile Porphyry

Potassic Absent Core zone
Phyllic Rare Common
Propylitic Rare Extensive

Carbonate Common Rare
Redox fronts Diagnostic Absent

Teaching point:

Alteration zoning is fundamental in porphyries, subtle in Copperbelt systems.

7. Grade, Tonnage & Economics

Metric Copperbelt Chile Porphyry

Typical grade 1.5-4% Cu 0.3-0.8% Cu



Metric Copperbelt Chile Porphyry
Tonnage Moderate—large Very large

Mining style Underground / selective Open pit - block cave
Byproducts Co, Ag Mo, Au

Economic contrast:
e Copperbelt = high-grade margin

e Chile = scale-driven margin

8. Timing & Preservation

Aspect Copperbelt Chile

Age Neoproterozoic (~880-520 Ma) Miocene—Eocene
Preservation Excellent (burial) Variable (uplift & erosion)
Supergene enrichment Limited Often critical

9. Exploration Vectors (Academic vs Practical)

Copperbelt

e Redox boundaries

Stratigraphic traps

Basin architecture

Cobalt association

Subtle geophysics
Chile Porphyries

e Alteration halos

Porphyry intrusions

Structural corridors

Strong geochemical zoning

e Magnetic & IP anomalies



10. Why Both Matter Globally

Zambia Copperbelt Chile

Highest Cu grades globally Largest Cu tonnage globally

Strategic cobalt supply Backbone of global Cu market

Lower CAPEX entry High CAPEX, long life

The Zambia Copperbelt represents redox-controlled basin copper concentration, whereas Chilean
porphyries represent magmatic-hydrothermal copper concentration driven by arc magmatism.



