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Commodity  Country Production  Reserves
Gold China 420 1,900
Australia 255 9,900
United States 227 3,000
Russia 220 5,000
Silver Mexico 5,400 37,000
China 4,000 43,000
Peru 3,500 87,000
Australia 1,700 88,000
Platinum South Africa 140 63,000
Russia 25 1,100
Zimbabwe 12
Palladium* South Africa 82
Russia 82
Canada It 310



Value and Production of Gold (and other precious
metals / gemstones)
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~18% ROI for gold bought in 2001, sold in 2012



Gold Occurrence:

- Native Gold (Au)
- Electrum

- Telluride Minerals

Geologic Setting:
- Hydrothermal (57%)
- Placer (43%)




Electrum: Natural alloy of silver and gold
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Gold deposits . .
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Epithermal Gold Depesits

« “Low” temperature (200-300°C)

» ~1km depth (3,280 ft) Geothermal gradient is
~25°C / km

 Three main types:

1. Magmatic fluid derived so acidic (CO,, SO,,
HCI)

2. Meteoric water influenced (further from magma)

3. “Carlin-type”: Au is in solid solution within a
form of pyrite (fool’s gold!)



Solid Solution
a) Substitutional
b) Interstitial
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https://goo.gl/maps/umP95zwHjfYEVbtEA
https://goo.gl/maps/umP95zwHjfYEVbtEA

«RFA

Rock solid resources.
Proven advice.™

BARRICK GOLD CORPORATION

TECHNICAL REPORT ON THE
GOLDSTRIKE MINE, EUREKA AND ELKO
COUNTIES, STATE OF NEVADA, USA

NI 43-101 Report

Qualified Persons:

Jason J. Cox, P.Eng.

Philip A. Geusebroek, P.Geo.
Wayne W. Valliant, P.Geo.

Steve Haggarty, P.Eng. For Geology, see Pg. 47
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Vein with hydrothermal solution
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Porphyry Copper
Deposits

Bingham copper mine in'Salt Lake City, Utah
Produces 237,000 tonnes of Cu
Produces 13 tonnes Au


https://goo.gl/maps/HqFqqDEN4jV7Vei6A
https://goo.gl/maps/HqFqqDEN4jV7Vei6A

Witwatersrand, South Africa
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Gold Mining Wages and Production

Witwatersrand miners make ~$15,600 / person / year
...this is ~10% the average wage of American miners

Gold production Fraction of gold produced in Ounces per
Company (ounces)* South Africa” (%) Employees employee
Agnico-Eagle 1,100,000 0 3,250 338.5
Newmont 5,100,000 0 15,100 537.7
Kinross 2,600,000 0 8,230 2155
Barrick 7,160,000 0 23,000 3115
Goldcorp 2,670,000 0 11,500 252.2
AngloGold Ashanti 4,100,000 37 61,000 67.2
Sibanye 1,440,000 100 35,227 40.9
Harmony 1,300,000 100 39,440 55.0

*32.105 ounces of gold in 1 kg.
” No other African contry is a major producer of gold for these countries.



Glacial
moraine
deposits

/

—
L e

Sand spit

W“/§

Ocean

BT

INENUAY

Delta

<— Current
direction

Uplifted
fault block




— Crevasse
splay

Floodplain

Cut bank —

Overbank
deposits

Channel deposit

Lateral
accretion



Gold in quartz veins is "Mother Lode"
liberated by weathering
and eroded into streams ..
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Metal Density (Ib/in3) Specific Gravity
Magnesium .064 1.77
Aluminum .098 2.70
Titanium 161 4.5]
Chromium 250 6.92
Zinc 258 7.14
Tin .264 7.30
Stainless Steel (Type 410) 278 7.70
Iron/Steel .284 7.87
Stainless Steel (Type 304) .285 7.90
Muntz Metal 303 8.39
Cartridge Brass .308 8.53
Commercial Bronze 318 8.80
Monel 319 8.83
Nickel 321 8.90
Nickel Silver .323 8.95
Copper D23 8.96
Silver .379 10.49
Lead 409 11.34
Gold .687 1932
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Panning for gold

Hydraulic Mining






Panning for gold
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https://www.youtube.com/watch?v=yAGYGGmUmUw
https://www.youtube.com/watch?v=yAGYGGmUmUw
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Amalgamation:

“Patio Process” mix ore with
mercury (HQg) to dissolve gold,
then heat to vaporize Hg,
leaving behind gold

Mercury bioaccumulates in
fish (and the environment)

1883 California Debris
Commission Act

Still used by 10-15 million
“artisanal” miners in Brazil,
Ghana, Thailand, etc,
releasing 100 million tonnes
Into the environment annually
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Heap Leach Pads

Cyanide Process.

Cyanide dissolves gold from ore, forming “pregnant
solution”

Later add zinc which causes gold and silver to
precipitate

International Cyanide Management Code developed
after a dam failure in a Romanian gold mine released
100 tonnes of cyanide into the Tisza River

Some states and countries now ban Its use



