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1. BUSINESS CASE FOR EXPLORATION

Its simple – for the industry to be sustainable it need to find (good) new deposits to replace 
what it mines.  
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World’s demand for metals doubles every 20-30 years
Primary copper production for World: 1900-2050 

Cumulative copper 
production for all history 

(1000 BC to 2016 AD)  
= 687 Mt Cu

Cumulative copper 
production for all history 

(1000 BC to 2016 AD)  
= 687 Mt Cu

Forecast cumulative 
demand over next 26 years 

(2017-2042) 
= 689 Mt Cu

Forecast cumulative 
demand over next 26 years 

(2017-2042) 
= 689 Mt Cu

Forecast Demand 
Based on 1.8% pa growth

Historic Demand 
Average growth rate of 
3.2% pa over last 25 years

Sources: Historical data from USGS and BREE March 2017

Mt pa Cu

20.7 Mt pa
in 2016

32.8 Mt pa 
in 2042

9.3 Mt pa
in 1991

4.6 Mt pa
in 19662.5 Mt pa

in 19410.5 Mt pa
in 1900

Over the next 26 years the world is going to mine 
more copper than what has been mined in all history.

Over the next 26 years the world is going to mine 
more copper than what has been mined in all history.
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2. EXPLORATION EXPENDITURES IN AUSTRALIA

The industry went through an unprecedented boom in exploration activity between 2007-
2012, followed by a major bust.  It now looks we have bottomed-out
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Total exploration spend in Australia
March 1990- March 2017

Expenditure peaked 
in June 2012

Expenditure peaked 
in June 2012

Total Spend (June 2016 A$m)

$4590m

$1315m
in March 2017

Over the last 5 
years expenditures 
have fallen by 71%

Over the last 5 
years expenditures 
have fallen by 71%

Note: Quarterly spend data is reported on an annualised basis Source: ABS 8412
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Total exploration spend in Australia by commodity
March 1990- March 2017

Source: ABS 8412

Total Spend (June 2016 A$m)

Much of the 2007-2012 
exploration boom was 
fuelled by iron ore and coal

Gold and Base Metals 
Exploration has been 
relatively “flat” over 
much of the period

Gold and Base Metals 
Exploration has been 
relatively “flat” over 
much of the period

Note: Quarterly spend data is reported on an annualised basis
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Total exploration spend in Australia by commodity
March 1990- March 2017

Total Spend

Bulk minerals have 
declined in importance.  

Gold is coming back

Bulk minerals have 
declined in importance.  

Gold is coming back

Base metals share 
has halved over the 

last decade

Base metals share 
has halved over the 

last decade

32%

16%

36%

Note: Quarterly spend data is reported on an annualised basis Source: ABS 8412
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Total exploration spend in Australia on base metals 
March 1990- March 2017

Sources: ABS 8412
and MinEx Consulting © June 2017

Note: Quarterly spend data is reported on an annualised basis
MinEx estimates for base metal commodity breakdown for period 1990-1999

Total Spend (June 2016 A$m)

Copper remains 
the main focus 
for Base Metal 

exploration

Copper remains 
the main focus 
for Base Metal 

exploration

estimated
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Total exploration spend and metres drilled in Australia
March 1990- March 2017

Total Spend (June 2016 A$m)

In the last boom, the amount 
of  drilling didn’t keep pace 
with the rise in exploration 

expenditures

In the last boom, the amount 
of  drilling didn’t keep pace 
with the rise in exploration 

expenditures

Metres Drilled (Million)

Note: Quarterly spend and drilling data is reported on an annualised basis Source: ABS 8412
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3.   NUMBER OF DISCOVERIES MADE 
IN AUSTRALIA SINCE 1990

577 significant discoveries have been made in Australia since 1990.  
The rate is a function of exploration spend and metres drilled
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Number of 
Discoveries

N = 515 + 62

Large number of Bulk 
Mineral discoveries 

made in recent years 

Large number of Bulk 
Mineral discoveries 

made in recent years 

Shouldn’t be a  real 
surprise given the large 
spend exploring for bulks

Note: Excludes satellite deposits within existing Camps. Includes Bulk Mineral discoveries.
Analysis based on Moderate-, Major- and Giant-sized deposits

Source: MinEx Consulting ©  June 2017

Number of discoveries made by Commodity
Australia: 1990-2016
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Number of discoveries made by Size
Australia: 1990-2016

Number of 
Discoveries

Need to adjust for the 
fact that it takes time to  
report a discovery and  

drill it out

Need to adjust for the 
fact that it takes time to  
report a discovery and  

drill it out

Note: Excludes satellite deposits within existing Camps. Includes Bulk Mineral discoveries.
Analysis based on Moderate-, Major- and Giant-sized deposits

Source: MinEx Consulting ©  June 2017
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Number of discoveries versus exploration spend and metres drilled
Australia: 1990-2016

Number of 
Discoveries

20

5

10

15

0

2016 A$m Million Metres

Number of Discoveries

Metres Drilled

Exploration 
Expenditures

Note: Excludes satellite deposits within existing Camps. Includes Bulk Mineral discoveries.
Analysis based on Moderate-, Major- and Giant-sized deposits

Source: MinEx Consulting ©  June 2017
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The discovery rate is more 
closely correlated to drilling 

than expenditure

The discovery rate is more 
closely correlated to drilling 

than expenditure

If you don’t drill you won’t discover



Number of 
Discoveries

Large number of recent 
discoveries are of low 

quality / value

Large number of recent 
discoveries are of low 

quality / value 152

577

46

10

307

On average, industry finds three Tier 1, 
fifteen Tier 2 and sixty Tier 3 deposits 
per decade

Number of discoveries made by Quality
Australia: 1990-2016

62

in the last decade no
Tier 1 deposits have 

been found in Australia

in the last decade no
Tier 1 deposits have 

been found in Australia

[2005] Tropicana

Note: Excludes satellite deposits within existing Camps. Includes Bulk Mineral discoveries. Source: MinEx Consulting ©  June 2017
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2016 US$m

Estimated value of discoveries made
Australia: 1990-2016

CAUTION: Values are  indicative/approximate only. Assumes that the weighted average value (in 2013 US$ Dollars) 
is $2000m for  Tier 1, $500m for Tier 2, $80m for Tier 3 and $10m for Unclaassified

Recent poor performance 
is due to a combination of  

structural and cyclical
factors 

Recent poor performance 
is due to a combination of  

structural and cyclical
factors 

Until recently, exploration  
created value for Australia
Until recently, exploration  
created value for Australia

Over the last 27 years $1.68 of 
value was created per $1 spent
on exploration

Cyclical: Blow-out in costs 
during the boom. Lack of drilling 
in the bust
Structural: Progressive move to 
exploring under deeper cover.  
Higher social & environmental 
compliance costs

Source: MinEx Consulting ©  June 2017
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4.   LOCATION OF DISCOVERIES IN AUSTRALIA
Significant discoveries have been made in all States of Australia
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Discoveries : All Years

Gold

Copper

Nickel

Zinc/Lead

Uranium

Mineral Sands

Iron Ore

Coal

Other

N = 1663

Note:  Bubble-size refers to the size of deposit (Moderate, Major, Giant and SuperGiant)
“Moderate” defined as >100 koz Au, >100 kt Cu, > 10kt Ni, > 10 Mt Fe, >10 Mt Steaming Coal 
or equivalent insitu value for other commodities

Source: MinEx Consulting ©  June 2017
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Discoveries : 2007-2016

Gold

Copper

Nickel

Zinc/Lead

Uranium

Mineral Sands

Iron Ore

Coal

Other

N = 226

Gruyere [Au: 2013]

Syerston [Sc: 2012]

Earl Grey 
[Li: 2016]

South Flank 
[Fe: 2008]

Carmichael 
[Coal: 2007]

Alpha [Coal:2008]

Nova [Ni: 2012]
Bollinger [Ni: 2013]

Degrussa [Au: 2009]

Note:  Bubble-size refers to the size of deposit (Moderate, Major, Giant and SuperGiant)
“Moderate” defined as >100 koz Au, >100 kt Cu, > 10kt Ni, > 10 Mt Fe, >10 Mt Steaming Coal 
or equivalent insitu value for other commodities

Source: MinEx Consulting ©  June 2017
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Discoveries by Tier : 2007-2016

Tier 3

Tier 2

Tier 1

N = 226

Gruyere [Au: 2013]

Athena-Hamlet 
[Au: 2008]

South Flank 
[Fe: 2008]

Carmichael 
[Coal: 2007]

Nova [Ni: 2012]
Bollinger [Ni: 2013]

Degrussa [Au: 2009]

Unclassified

Venus [Ni: 2012]

Vogue [Au: 2010]

Merlin 
[Mo: 2008]

Garden Well [Au: 2009]

Over the last decade 
no Tier 1 discoveries 

were made in Australia

Over the last decade 
no Tier 1 discoveries 

were made in Australia

Over the same time there 
were 12 Tier 2 discoveries 
and 60 Tier 3 discoveries

Source: MinEx Consulting ©  June 2017
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5.   COST OF FINDING A COPPER DEPOSIT IN
AUSTRALIA VERSUS REST OF THE  WORLD
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The cost of finding a given-sized copper deposit 
Size-Frequency distribution of primary copper deposits discovered: 1997-2016

Cumulative Number of Deposits found 
per $1 Billion (in June 2016 US$) of Exploration

Size (Million Tonnes Cu-equivalent)

World Average

Note:  Based on 31 Primary Greenfield and Brownfield copper deposits found in Australia between 1997-2016 
from a total spend of US$2.9 billion.  $1.0 billion of the spend and 6 of these discoveries were in South Australia Source: MinEx Consulting ©  June 2017
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The cost of finding a given-sized copper deposit 
Size-Frequency distribution of primary copper deposits discovered: 1997-2016

Cumulative Number of Deposits found 
per $1 Billion (in June 2016 US$) of Exploration

Size (Million Tonnes Cu-equivalent)

World Average

Note:  Based on 31 Primary Greenfield and Brownfield copper deposits found in Australia between 1997-2016 
from a total spend of US$2.9 billion.  $1.0 billion of the spend and 6 of these discoveries were in South Australia Source: MinEx Consulting ©  June 2017
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Australia



The cost of finding a given-sized copper deposit 
Size-Frequency distribution of primary copper deposits discovered: 1997-2016

Cumulative Number of Deposits found 
per $1 Billion (in June 2016 US$) of Exploration

Size (Million Tonnes Cu-equivalent)

World Average

Note:  Based on 31 Primary Greenfield and Brownfield copper deposits found in Australia between 1997-2016 
from a total spend of US$2.9 billion.  $1.0 billion of the spend and 6 of these discoveries were in South Australia 

Australia

South Australia

Rest of 
Australia

The success rate for finding copper 
deposits in South Australia is 2x

better than the World average 

The success rate for finding copper 
deposits in South Australia is 2x

better than the World average 

… problem is that we haven’t 
”rolled-the-dice” enough to 
find a giant deposit

Source: MinEx Consulting ©  June 2017
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6.   RELATIVE DISCOVERY PERFORMANCE OF
MAJOR AND JUNIOR COMPANIES

Junior companies find more deposits – but these tend to be smaller in size and lower quality 
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Junior Companies play a key role in exploration 
Expenditures, discoveries and value found in Australia: 2007-2016

0%

20%

40%

60%

80%

100%

Expenditures . .. Value of Discoveries …

Major Company

Junior Company

Other

No of Deposits 
found (size)

Giant  Major  Moderate

No of Deposits 
found (quality)

Tier1     Tier2       Tier3     Unclass

None 
found

Source: MinEx Consulting ©  June 2017

Expenditures Value of 
Discoveries

~45%

~55% 56%

44%58%
35%51%

26% 18%

22% 
overall

78% 
overall

49%

74%

82%

42%
65%

86%

14%

Juniors accounted for 
most of the discoveries, 
but many of these were 

small & low quality.  

Juniors accounted for 
most of the discoveries, 
but many of these were 

small & low quality.  

Majors and  Juniors 
delivered a similar 

performance in terms of  
the value discovered  
versus expenditure

Majors and  Juniors 
delivered a similar 

performance in terms of  
the value discovered  
versus expenditure
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7.   FUNDING ISSUES AND OUTLOOK FOR 
THE JUNIOR SECTOR

Over the last 5 years Junior Explorers have faced severe challenges in funding fresh 
exploration. Early signs are that they have turned the corner, and are on the way up again
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Cash Reserves and Expenditures for the MEDIAN
Australian Junior Exploration Company : 1998-March 2017

2016 A$ Million pa

Note:   Survey based on a sample of 320 junior exploration companies listed on the ASX between 1998-2017
“Net Other” includes production and other costs less interest income, mine revenue,
Government Assistance and R&D tax credits
Quarterly spend data has been multiplied by 4x to produce an annualised spend rate   

Cash Reserves

Exploration 
& Development

Administration

Net Other

Source: MinEx Consulting ©  June 2017 
based on Quarterly Reports to the ASX

During a downturn, 
“in-field” exploration & 

development expenditures 
are cut the most

During a downturn, 
“in-field” exploration & 

development expenditures 
are cut the most

Admin costs tend 
to be “fixed”

Admin costs tend 
to be “fixed”

Cash Reserves are 
building off an 

all-time low

Cash Reserves are 
building off an 

all-time low

Early signs of an 
up-tick in 

exploration activity

Early signs of an 
up-tick in 

exploration activity

28



8.   SUMMARY/CONCLUSIONS
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Summary / Conclusions
• To sustain itself the industry needs to find (high quality) deposits 

• Exploration expenditures in Australia peaked at A$4590m in 2012. Spending dropped by 71% to ~A$1300m at 
present

• Much of the boom was driven by (strong prices for) bulk minerals.  Base metals share of exploration spend 
declined by half over the last decade

• On average ~20 significant discoveries are made each year

• In recent times, both the number and quality of discoveries has declined.  The last Tier 1 discovery in Australia 
was Tropicana in 2005

• The exploration sector is normally a creator of wealth. However it lost money over the last decade.

• In terms of discovery performance of copper, ($ spent per given-sized discovery) South Australia does better 
than the Global Average … but so far we haven’t rolled-the-dice enough to find a really big deposit 

• The Junior sector is now the largest source of exploration efforts and discoveries.  But they tend to focus more 
on targeting smaller / lower quality deposits

• After 4 years of struggle, a significant new funds are being raised by Junior  companies.  Early signs that the 
industry is back out in the field and exploring 

Over the next 2 years I expect to see a string of 
exciting new discoveries in Australia.  

Over the next 2 years I expect to see a string of 
exciting new discoveries in Australia.  
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from my website
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