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The key to discovery of the Cadia deposits is captured 

in this quote by William Hazlitt, English essayist 1778-1830

“I’m not smart, but I like to observe. 

Millions saw the apple fall, 

but Newton was the one who asked why.”



What is a Discovery in Mineral Exploration?
• a random & rare event

• a product of an often chaotic process

• which usually results from non-linear thinking



Mineral Exploration is “the world’s 
biggest and best  gambling business” 

(Slichter, 1960 Jackling Lecture)



“An attractive feature of this gamble is 

that the players are free to rig the odds as        
favorably as possible” (Slichter, 1960) 



Cadia Gamble Paid Off   
Handsomely, for Newcrest

The Gamble
Newcrest was 
valued at <$200 m

It spent $38m to discover 
& prove up Cadia Hill

It borrowed $400 m to 
build a $440m mine

To recover very low 
grade Au & Cu in a mine 
the ‘experts’ expected to 
fail because of its size & 
grade

The ‘experts’ failed 
to understand:

The low grade Au-Cu 
deposit was really

A high grade Cu deposit 
with a low W:O ratio

Located adjacent to a city 
of 30,000 people

And a 4 hour drive west 
of Sydney

This is how the 
“odds were 
rigged”



Newcrest Story

Mid-1986: BHP Gold buys Browns Creek Mine

In 1986 Browns Ck Mine running out of ore 

Big Cadia deposit at Cadia, NSW is possible ore source

March 1987: BHP Gold Mines (BHPG) formed

Newmont Australia (NMA) under corporate attack in 1990

December 1990: BHPG/NMA merge to form Newcrest



Big Cadia acquisition started in 1986 

Completed in March 1991

This was key to Newcrest’s Success



Strategy Meeting, August 1991 
Exploration team told to discover 

2 Moz Au in 3 years,

by late 1994

Otherwise we were out of business



O’Driscoll’s Metallogenic Road Map

Major gravity and other

ore-related lineaments 

and corridors identified 

by O’Driscoll, 1983



Source: Google Images

Linears and Deposits in NSW

Total Magnetic Intensity
Source: NSW Geological Survey





Regional and Detailed Aeromagnetics NSW/Cadia

Cadia Helimagnetics
Total Magnetic Intensity

Source: NSW Geological Survey



Discovery Timetable
Cadia Hill: March 1991 – September 1994

Cadia East: early 1993 – late 1995

Ridgeway: late 1994 – October 1997

Cadia Far East: August 1996 – 2001 



Gold Added

By February 1994 – 3.2 Moz

By September 1994 – 4.6 Moz

By April 1995 – 6.4 Moz

Target by end of 1994 – 2.0 Moz



Source: Wilson, 2018

11.1 Moz Au-eq.

1.32 Moz Au-eq.

12.1 Moz Au-eq.

62.2 Moz Au-eq.

Total Resource Endowment

86.7 Moz Au-eq.



Drilling at Cadia Prior to Newcrest Discoveries

Ridgeway

243 Mt Resource

Cadia Quarry

59 Mt Resource

Cadia Hill

543 Mt Resource

Cadia East/Far East

3,066 Mt Resource

Prior drilling to end 1990

1,000 m

Image Courtesy Newcrest
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Estimated Mineral Resources

Cadia Hill: 9.5 Moz Au & 0.88 Mt Cu       

Ridgeway: 7.6 Moz Au & 1.1 Mt Cu 

Cadia Quarry: 0.89 Moz Au & 0.24 Mt Cu

Cadia East/Far East: 38 Moz Au & 8.0 Mt Cu



“Rigging the Odds”



Don’t Call it Gold Exploration

For Newcrest Board

Target was Dollars

For Mining Analysts

Target was Cu-equivalent

This was $20/t Rock

A Porphyry Cu Deposit 
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Cadia Hill Discovery Hole NC40 



Cadia Hill Deposit 1993

Cadia Hill

Mrs Marr’s rundown pine forest 



Cadia District – Rock Units

Age of Cadia Mineralisation

Cover 

Material

Includes 10 cm of Loess



Cadia Hill: Cover material & prior soil sampling 

Interpreted residual soil

Newcrest sampling    

around open cut 



Possibly 

believe these 

soil Au values

Believe Newcrest

sampling results 

Disbelieve all 

other results

This Meant 



Old Cadia Hill Open Cut

Newcrest Sampling of Pit Walls
• Cleaned and channel-sampled over 1m

• Recorded 89 m @ 1.1 g/t Au & 0.27 % Cu

• Showed Au-Cu-mineralised sheeted veins 

dipped ca. 45° SW with a NW strike 



Previous soil Au results: old open cut area 

Au value contours



Previous RAB-drill results: old open cut area 

Au value contours



Previous Core & Percussion drilling results

Au value contours



Core Hole HC8: Au results 



Pre-Newcrest Exploration Results: Cadia Hill 



Newcrest Auger-Soil Sampling Results



Topography: crucial to interpreting results

Au contour shape 

indicated a slab of 

mineralised rock 

with ca. 45°SW dip, 

striking NW and 

150-200 m wide



Conceptual Mining Pits

Deposit Drilling to Conceptual Mining Pit

Proposed drill hole

Visualised Deposit

Estimated Waste: Ore in 

Conceptual Pit 



Newcrest Forest Logging prior to Drilling



First Six Holes drilled by Newcrest (NC35-40)

NC40 was the 

discovery hole



Target was mineralised 

rock with an average 

value of $20/t

NC40 = $21.50/t  

Discovery Hole estimated Metal Value



Cadia Hill sheeted-vein Au-Cu Ore: NC38

Average grade: 10 m @ 1.4 g/t Au & 0.13 % Cu = 1.36 % Cu-equivalent



Cadia Hill Discovery Drill Section: 14,020E

256 m @ 0.72 % Cu-eq. (hole)

301 m @ 1.06 % Cu-eq. (hole)

460 m @ 0.74 % Cu-eq. (hole)



Cadia Hill: Discovery Section Au & pit



Cadia Hill: Schematic Au-equivalent Section



Metallurgist’s & Engineers’
demountable office Geologists’ exploration office 1992-7

(later condemned)

Cadia Discovery & Feasibility Study Offices



Discovery of 

Cadia East Deposit



NC 107

145 m @ 0.5 g/t Au & 

0.33 % Cu from 232 m



Cadia East

Deposit



Cadia East 

Deposit



Mineral Resource
Inferred 1.9 Moz Au, late-1995



Cadia East
Eventually 4.6 Moz Au & 1.1 Mt Cu

320 Mt @ 0.45 g/t Au & 0.36 % Cu

Potential Open Pit Deposit



Higher Grade

Would Help

Cadia Hill

Betting the Company

On Low Grade

Cadia East

Wouldn’t add Grade

Search Re-directed

Under Basalt to NW





Pattern Recognition & Mineral Exploration?







Discovery of 

Ridgeway Deposit



Cadia Valley Induced Polarisation Chargeability

Total Magnetic Intensity background

Cadia Hill

Big Cadia

Cadia Quarry

Cadia East/Far East

Little Cadia



Ridgeway

IP chargeability didn’t detect the 

Ridgeway ore deposit which is located 

500 m below surface.

The IP method used (200m dipole-dipole) 

could only detect to <400 m depth.

The IP chargeability detected pyrite in 

the alteration halo to the ore deposit.







Fault



Decision Time 
• Negatives: Deep intersection; low 

grade (0.4 % Cu); narrow (102 m)

• Positives: Encouraging alteration 

(red rock); improving grade 

• Intuition: Drill additional holes



Intuition-supporting Evidence
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Hole NC371

Key elements
• Fault

• High Cu

• Au spikes



1st hole

2nd hole

3rd hole

4th hole and

discovery

Indicator

hole







Ridgeway Cave Zone 2004 



Discovery of       

Cadia Far East Deposit 



NC319

‘Wildcat’ Drilling
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Copper

Average Grade: 0.26% Cu 

“Wildcat” Hole NC319     
1,618 m @ 0.61 % Cu-equivalent

Average Grade: 0.61% Cu-eq.

Average Grade: 0.41g/t Au 







NC 319







Cu increased

C
u

 d
ecrea

sed



Au reduced

A
u

 in
crea

sed >Au:Cu <Au:Cu

Why Wasn’t

Au:Cu Higher

Here?



Target   

Area



NC494



NC494

229m @ 1.66% Cu-eq.

NC319     

1,618 m @ 0.61% Cu-eq.

Vertical

hole



NC494





1 km

Monzonite

Volcanics

Calcareous 

Sediments

NW SE



Cadia Hill  Open 
Pit Vent 

Raises

PC2-S2
PC2-S1

PC1-S1

PC1-S2

1,225m

1,475m

Vent 
Raises

Cadia East Mine
(Image courtesy Newcrest Mining Limited)

700 m
World’s first

Super-cave

Mining Depth: 1200 – 1500m
Ore: about 1.1 Bt @ 0.6 g/t Au & 0.32 % Cu

Individual panel caves

This grade is equivalent to about 1.1 % Cu



Conclusion



Newcrest’s Gamble Succeeded 
Because 

It made its own luck

and

Rigged the Odds 
by

Employing talented explorers

And Allowing them to explore



Thank You


