Society of Economic Geologists (SEG)
Advancing Science & Discovery

- Representing 5400 members in 100 countries
 Members from industry (~2/3) and research (~1/3)
» Advance the science of economic geology

» High-quality conferences, seminars, publications (Economic Geologists)
- Assists in development of all economic geologists

» Short courses, workshops, field trips
» Provides a network of colleagues; promotes excellence

- Student support

» An introduction to the profession
» Network and mentors
» Many educational and funding opportunities
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Gold Discoveries in the Americas:
Challenges and Opportunities

Jeffrey Hedenquist, Ottawa (President, SEG)
Antonio Arribas (Newmont), Chico Azevedo (Gold Fields),
Rich Goldfarb (USGS), and Richard Sillitoe (UK)

Alto Chicama, Peru



Outline

- Gold deposits of American Cordillera
« Styles, distribution, importance, tectonics

- Orogenic and intrusion-centered dominate
- Au deposit discoveries, 1970-2008 (21st C)

- Southern Peru trend

» Discoveries, and deposits, grow
- South America update
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Gold Deposits 2 150t*

I0OCG
OROGENIC 1>500t
24>500t 1>1000t
6>1000t Olympic Dam 1905t
Muruntau 5290t S
Ashanti 2070t
Golden Mile 1984t :)R>c5;§0t
Natalka 1376t
Homestake 1237t
Telfer 1005t
52

Total Deposits =119
* does not include Paleoplacers

0>500t

VMS
0>500t

PORPHYRY
10>500t
4>1000t
Almalyk
Grasberg
Pebble
Bingham

2798t
2604t
2541t
1603t

(25 Moz)
CARLIN
5>500t
2>1000t
Betze Post 1539t

Pipeline/Cortz 1029t

HIGH SULFIDATION EPITHERMAL
3>500t

2>1000t

Yanacocha 1320t

Pueblo Viejo 1242t

INTERMEDIATE SULFIDATION EPITHERMAL
0>500t Several Mexican Ag-Au

LOW SULFIDATION EPITHERMAL
4>500t

1>1000t

Ladolam 1306t

Goldfarb, 2010



Tectonic Settings of Orogenic Gold

Permissive for Orogenic Giants
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Gold in the fore-arc, arc and back-arc:

20-200 m.y. younger than host rocks, deep metamorphism
Gold correlates with changing stress/transpressive reactivation
Highest uplift rates adjacent to transpressive 15t order faults
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Paleozoic Orogenic Gold

1. Thomson fold belt
2. Lachlan fold belt
3. Westland, S. Island, N.Z.

4. Pataz

5. Ananea

6. Amayapampa

7. Sierra Pampeanas

10

15
16
STRALIA 47

<2
'5(‘3 18.

4 OCEAN Oj
2 X922 X

RHEIC OCEAN 100 Moz &
100 Moz

r\(

8. Northern Kazakhstan
9. Altaids

Caldonides
Meguma

. Carolina slate belt
Central Ural Mtns.

4. Bohemian Massif
Iberian Massif

6. Eastern Tian Shan
Western Tian Shan
Northern China Craton
Arabian-Nubian Shield
Hoggar Shield

Brasilia fold belt

SOUTH e 19.
(AMERICA,, o4 20.
.. GONDWANA 21.
_ 771

2
_ﬂ%%, 7 Moz prod. 7X3

24.

Tefler
E. Sayan
Baikal



Mz - Cz Metallogeny Within

Numerous deposit
styles juxtaposed
INn space

& Orogenic gold
J Porphyry X Granitoid gold
M Skarn A Epithermal vein
& Clastic-hosted Cu @ Magmatic tin




Intrusion-centered deposits: tectonic setting
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Trend 5 Discoveries well distributed
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Recent discoveries in new areas
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Discovery of Santa Rosa (1997/2002, 0.4 Moz
Au)lleditoduicaril(2000/20045 241Voz),
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CHUCAPACA PROJECT
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Canahuire resource model & pit shell: Chucapaca JV
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- Discovery, September 2008

- Resource, May 2010: 5.6 Moz Au eqg.




An experienced team and innovative culture results in NEW,{NTi

the countinous addition of reserves in world class
districts (year-on-year, after production)
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South America — Active Au projects

Feasibility and Pre-Production

Total resources >500,000 oz Au
(Source MEG)

Minas Conga: 700k oz/y, $2.9 B
Pascua Lama: 775 k ozly, $2.95 B
Cerro Casale: 1,050 oz/y, $4.2 B

Inactive projects:
Las Cristinas/Brisas, Esquel




South America — Au projects: target outline and resource
development phase

26 Gold projects with total resources
> 2 M oz Au (Source MEG)

Most recent discoveries:

La Colosa: 12.2 Moz @ 1.0 g/t Au
Condor (FdN ): 11.8 M oz Au @ 9.1 g/t Au
Caspiche: 24.2 M 0z Au @ 0.5 g/t Au+0.2% Cu| sy

Volcan La

Other world class deposits: Caspiche

Marmato: 9.7 Moz Au @ 0.96 g/t Au
Alemao: 4.4 Moz Au@ 0.86 g/t Au+ 1.3% Cu
Lobo-Marte: 6.5 Moz Au @ 1.1 g/t Au
Volcan: 11 Moz Au @ 0.9 g/t Au




Summary

- Gold deposits of American Cordillera
» Strong endowment of many styles

* Heterogeneous belts

» Potential to define new belts

- Challenges: geological
* New regions, more cover

- Opportunities
e Deposits being found, lateral thinking



Alto Chicama, Peru
BLEG: 10.5 Moz resource, 2003
Lagunas Norte, 1.24 g/t Au, >206 Mt ox
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«>10 Moz Au in
22 belts, 5 giant
deposits
» <5% of

Cordillera, 3/4 of
1000 Moz Au

« 3 compressive
belts, >40% of
world’s Cu

Sillitoe, 2008

Mutual exclusivity
of the MAJOR
regions of gold and
copper deposits of
the Cordillera

Source(s) of heterogeneity?



Grade (g/t Au)

Average grade of gold mined in
g USA+ Canada + Australia + South Africa

Average grade of gold
mined in the World

McKeith et al., 2010, SEG Newsletter



