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From Little Things, Big Things Grow
DrAndrew Heap, Chief of Resources Division, Geoscience Australia



Discovery of nickel at Kambalda
Å Gold found 50 km south of Kalgoorlie in 1890s

Å Ironstones explored but no gold

Å Ironstones tested for uranium in 1950sbut barren;
green veining observed

Å Green veining tested using new spectrograph, identifies nickel, 
copper, silver, tellurium and molybdenum

Å Roy Woodall identifies similarities to Canadian nickel sulphide 
deposits, first hole successful

Å ²ŜǎǘŜǊƴ aƛƴƛƴƎ ǎǘŀǊǘŜŘ !ǳǎǘǊŀƭƛŀΩǎ ƴƛŎƪŜƭ ōƻƻƳ

Å From an idea (of nickel in Archean WA), a company and industry grew



Discovery of Olympic Dam
ÅDoug Haynes research: target 

oxidised basalts as source rock with 
overlying sediments, using mag and 
gravity datasets (from BMR)

Å¢ƛƳ hΩ5ǊƛǎŎƻƭƭ ŎǊǳǎǘŀƭ ƭƛƴŜŀƳŜƴǘǎ

ÅOlympic Dam target ςfirst hole 
found low-grade copper, high-grade 
found in tenth hole

Å300 m cover. Brave drilling!

ÅNew ideas in new search area 



Discovery space: finding giants

Geographical frontier
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space
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Mining is in our DNA
Commodity World Ranking 

Resources Production

Black Coal 4 4

Iron Ore 1 1

Gold 1 2

Bauxite 2 1

Copper 2 5

Lead 1 2

Zinc 1 3

Nickel 1 5

Lithium 3 1

Manganese 4 4

Phosphate 10 minor

Rare Earths 6 2

Tungsten 2 minor

Uranium 1 3

Geoscience Australia, Australiaôs Identified Mineral Resources



More to explore

ÅOutcrop and subcrop of 

limited extent (bright 

colours)

ÅMajor mines and 

deposits in bedrock 

dominated areas

Å Extensive regolith cover 

(~80 %, pale colours)

ÅGeological features (e.g. 

aeromagnetics) continue 

under cover



Mineral systems concept: developed at GA in 1990s

(Knox-Robinson & Wyborn, 1997, based on Wyborn et al. 1994)
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¦ƴƭƻŎƪƛƴƎ D!Ωǎ ŘƛǾŜǊǎŜ ŘŀǘŀǎŜǘǎΤ ƛƴǘŜƎǊŀǘƛƻƴΤ ƳŀǇ ǇǊƻŘǳŎǘƛƻƴ 
Input datasets Mineral system components x 4 Map of mineral potential

Mafic intrusion-hosted Ni-Cu-PGE



Deposits and occurrences classification from Hoatson et al. (2014)

(GA Record 2014/51) based on OZMIN and MINLOC databases and other public data

Radio Hill

Nebo-Babel

Nova-Bollinger

Savannah
Copernicus

Deposit: mafic-dominated, massive or layered intrusion Magmatic Ni-Cu-PGE 
potential of Australia
ÅFirst national assessment of its 

type, cf the empirical approach 
(2001)

ÅTargeting bƻǊƛƭΩǎƪ($1t) and 
±ƻƛǎŜȅΩǎBay type deposits

ÅPredicts locations of major 
known deposits/districts

ÅHighlights many favourable 
regions 

ÅAnalysis can be rerun for 
different weightings

ÅPredicts greenfieldspotential 
under cover
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Exploring for the Future

An integrated prospectus of resources in Northern Australia

Identify groundwater

potential for 

agriculture, resource, 

and community 

supplies.

2016-2020: Provide new geoscience data and information to reduce 

technical risk and drive new discoveries

Improve 

knowledge of 

potential oil and 

gas resources 

within selected 

basins. 

Improve 

knowledge of key 

mineral 

resources in 

under-explored 

greenfield regions.










































































































































































































































