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Four key copper-producing |IOCG terranes
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Grade-tonnage comparison
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- Olympic Dam is head and
shoulders above the field in
terms of tonnes and grade

@ Osborne

- Eloise, Osborne & Antas are all
relatively high grade copper

- Selwyn, Aleméao, Osborne are
all gold-rich

@ Eloise

- Chilean deposits typically low
gold, two are essentially copper
starter projects for iron mines

@ Coastal IOCG Belt
@ Gawler Craton

@ Carajas

@ Cloncurry Belt
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Age of Mineralisation
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Copper sulphide mineralogy

High copper species Chalcopyrite-bornite Chalcopyrite

ABOVE: Chalcopyrite lamellae in bornite from the
Olympic Dam deposit (Ehrig et al, 2017)
BELOW: Massive chalcopyrite from the Salobo deposit.

Magnetite, carbonate, biotite with economic
chalcopyrite and minor pyrite mineralization. (From

. : . , , Ernest Henry rock type collection.)
Bornite-chalcocite from the Olympic Dam deposit (Ehrig et

al, 2017)
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Iron oxide mineralogy

hematite hematite magnetite

Sericitised and silicified corroded volcanic clasts in Chalcocite mineralisation within bluish-grey hematite- . . . .
auriferous earthy hematite breccia (DPOOZ, 200.60 m) silica matrix Supported breccia (DPOO3, 463.5 m)from Massive magnetlte-ChaICOpynte from the Salobo depOSIt.
from Prominent Hill (Belperio and Freeman, 2004 - Prominent Hill (Belperio and Freeman, 2004 - PACRIM)

PACRIM)
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Geophysical signatures — potential fields

Salobo

Carrapateena
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3D Magnetic and Gravity Inversion Model
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200 Eotvos Magnetic anomaly amplitude :
Terrain correction density 2.4 g/cm? 4500 nT
Strike 3.9 km ,
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Note: Figure courtesy Vale, 2015. White outline is the current extend of the Salobo mineralization, projected to surface
Source: Silver Wheaton (2017) NI143-101 report
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Copper sulphide species — Carajas District
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Iron oxide species — Carajas District

THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA

N \'\\_ : . @

N @GT46— ’
N, \\

— \ ~—C ® S\alobo\

- ( S N ——

g - — Breves Gamaleira

» < @) S

@ Grota Funda
e

@ Furnas

|ga}pe~sahia-74|e?na<g.

/ N “l
W/ vl

4 A\ . e = \/\ Estrela
/ e i R » i ' < Sossego- Seque'r'nhov./k/} Crlstallno
e y ). = —
< )= '\ —. S

4 \,,_ . Pedra Branca
\ 1

@ Boa Esperanca’

| T
0 \Lwa 100 %
IR o\

kilometres

/

s " Dominant Iron Oxide

# Hematite

@ Hematite-magnetite
@ Magnetite-hematite
< # Magnetite

) 3 Unknown

IOCG Terranes: NWQ Comparison | 5 June 2019 CRICOS code 00025B

12



Sustainable Minerals Institute - Bryan Mining and Geology

Research Centre

THE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

@ Mantos Blancos

/' Mantoverde

" @ Candelaria

@ Punitaqui

@ EI Espino

@ Elsoldado 0 200
[ N

kilometres

Dominant Copper Sulfide
& High copper species

i@ Chalcopyrite-bornite

# Chalcopyrite

IOCG Terranes: NWQ Comparison | 5 June 2019

@ Mantos Blancos

* Mantoverde

" @ Candelaria

@ El Espino

@ ElSoldado 0 200

kilometres

Copper sulphide &
lIron Oxide species
— Coastal Belt

Dominant Iron Oxide
& Hematite

@ Hematite-magnetite
@ Magnetite-hematite

# Magnetite

» Unknown

CRICOS code 00025B

13



Sustainable Minerals Institute - Bryan Mining and Geology THE UNIVERSITY
OF QUEENSLAND

Research Centre

AUSTRALIA

Copper sulphide & iron oxide species — Gawler Craton
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Iron sulphide mineralogy
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Should we be paying more attention to the following in NWQ

 Manto systems
« Hematite-dominated systems

« Systems with high-copper sulphide species and with low pyrite
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Summary

To date copper production from IOCG deposits is dominated by four terranes
Those terranes span the late Archean, the Mesoproterozoic and the Jurassic-Cretaceous periods
In comparing NWQ with other belts:

- The heavily explored area (essentially exposed or shallow cover) of the Cloncurry Belt is still a restricted
area compared with the Chilean Coastal Belt.

- The dominant iron oxide mineral in discoveries to date in NWQ is magnetite, and NWQ shows a smaller
spread in terms of magnetite-hematite ratio than other terranes.

- Specifically, there are no significant hematite-dominated, high-copper sulphide species deposits known
from NWQ. The Gawler examples typically represent a lower temperature, shallower system, can we
attempt to track the NWQ Mesoproterozoic rocks under cover to lower metamorphic grade.
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