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We need to find more ï global minerals demand to 2050 vs. resources
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Forecast total demand 2050

World Economic Resources 2022

Australian Economic Resources 2022

Forecast clean energy demand 2050
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Shortfall

Even accounting for all reported economic 

resources in the world, new mineral discoveries 

are required to meet Net Zero by 2050 

Britt & Czarnota (2024; https://doi.org/10.1080/08120099.2024.2430279 )

https://doi.org/10.1080/08120099.2024.2430279
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Showcase 2024:

https://www.eftf.ga.gov.au/2024-showcase/

Exploring for the Future Summary: 

https://dx.doi.org/10.26186/149743

Exploring for the Future 2016ï2024
Data collection and reprocessing
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The impact of government geoscience on exploration since 2016

Tenements taken up or reinvigorated by government geoscience since 2016 
(as at  January 2024)

Critical 
Minerals

Rare Earth Elements

Hydrogen

Other minerals

Petroleum

Gold

Potash

Carbon Capture 
& Storage

Uranium

174
companies

1,327
tenements

590,000
km 2
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The impact of government geoscience on global exploration share
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Since 2015 Australiaôs share has risen from 8% to 18%.

8%



Global 
world-class 
discoveries
(2017ï2024)

World
Number = 41

Australia
Number = 10

Caution: Number of discovered world class  deposits (NPV 

>$200M) will grow as deposits are drilled out and reported

Source: MinEx Consulting @July 2024

Australian precompetitive 

geoscience supported 70% 

of discoveries

Used 

precompetitive 

geoscience
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World-class discoveries underpinned by 
precompetitive geoscience: 2017ï2021

Country Deposit Name Commodity Tier Mineral System Depth

(m)

Precompetitive

Geophysics Geology/ 

Geochem.

Genetic 

model

Legacy 

exploration

Australia Andover Li 2 Pegmatite 0 V V

Australia Boda Au, Cu, Ag 2 Porphyry 211 V

Australia Gonneville PGE, Ni, Cu, Co, Au 1 Mafic intrusion 30 V V V

Australia Havieron Au, Cu 2 Orogenic 400 V

Australia Hemi Au 1 Sanukitoid 25 V V

Australia Oak Dam Cu, Au, U3O8 2 IOCG 800 V V

Australia Winu Cu, Au, Ag 2 Orogenic 40 V V V

Brazil Jaca Cu, Au 2 Porphyry 0 V

Canada Dixie Lake (New) Au 1 Orogenic 10 V V

Canada Queensway Au 2 Orogenic 5 V V

China Dahongliutan Li, Be 2 Pegmatite 0 V V

Finland Ikkari Au 2 Orogenic 10 V V

Guinea Bankan Au 2 Orogenic 0 V V

Precompetitive geoscience supported discovery of six 

undercover Australia world class discoveries, all with gold



Economic value 
to the nation

Australiaôs Mining 
Industry 2023

300k direct 

employment,

1.1m indirect

A$436B 

exports 

(65%)

13.4% GDP

Deloitte Access Economics -  The economic value of government 
precompetitive geoscience data and analysis for Australiaôs resources industry. 
https://dx.doi.org/10.26186/148640

Government geoscience provides the foundation for economic 

activity in downstream mineral exploration and extraction 

industries worth over 1,000 times initial expenditure



Resourcing 

Australiaôs 

Prosperity 

initiative

Å$3.4B over 35 years 

for precompetitive 

geoscience

ÅFocused on:

ÅMinerals

ÅEnergy

ÅGroundwater

ÅThree interrelated 

geoscience 

components



Some examples of the things we are doing
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Coil tube drilling rig
High performance 

computing
3D Geological mapping

Techno-economic 

modelling
Mineral dating

Reflection seismic trucksSeismometer installationAirborne electromagnetics
Geochemical 

characterization
Seabed mapping



Thank you

Karol Czarnota

Principal Science Advisor

Minerals, Energy and Groundwater
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Stimulating exploration and discovery 
in South Australia

Innovation, future facing and high-quality geoscience information

Christie Gerrard

Manager, Geoscience Information and Delivery

Geological Survey of South Australia, Department for Energy and Mining
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South Australia ï a snapshot
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Adelaide

ÁSouth Australia has a population 1.8Mil, 77% living     

in Adelaide 

ÁClimate arid (87%) to the north, mediterranean (coast) 

to the south

ÁWorld-famous wine regions  - Barossa and Clare Valley

ÁWorld-class mineral resources, hosting 69% of 

Australiaôs copper resources, 82% of Australiaôs 

uranium resources, 26% of Australiaôs gold resources, 

and 76% of Australiaôs graphite resources. 

ÁSouth Australia hosts the world's largest uranium 

resource, ranking 4th globally in production.

ÁThe state is rich in critical minerals, including graphite, 

titanium, rare earth elements, and magnesium.

ÁA modern energy system of 75% renewable energy, on 

track for 100% by 2030.
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South Australiaðexploration challenge 80% of basement is undercover 

Punt Hill

Olympic Dam area



| SOUTH AUSTRALIA

Public data replacement value more than $7.5 billion.

Does precompetitive data make a difference?

Impact of Pre-competitive Geoscience Information for South Australia, 2024 ACIL Allen 

Industry stakeholders indicated that access to SARIG (South Australia Resources Information Gateway) and 

Core Library data were essential to attracting their interest and enabled the State to compete in securing a 

fair share of highly sought after mobile exploration budgets. 

By 2050 potential to increase economic output by between $31.2 billion 

to $33.4 billion and increase employment by around 79,000 jobs.

Every dollar invested precompetitive data geoscience delivers at least 

$6.30 back to the economy and as much as $13 return for every dollar 
invested.

Provided significant returns, playing a key role in major discoveries 

including Olympic Dam, Carrapeteena resource and contributing to the 
recent discovery of Oak Dam by BHP.

https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/RB202400030.pdf
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How the GSSA has 
developed innovated 
projects and 
programs delivering 
new high-quality data 
and geoscience 
information é
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since1882
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Gawler Craton Airborne Survey (GCAS) & Explore SA Challenge 

ÅThe GCAS survey was the largest ever high-

resolution aeromagnetic survey ever in Australia 

covering over 300,000 km2 of the Gawler Craton.  

ÅA A$20M investment that has pathed the way for 

exploration and new GSSA projects.

ÅThe Explore SA challenge was a Global data 

challenge held in 2020 in collaboration with 

Unearthed to identify and predict area of potential 

mineralisation within the Gawler Craton in South 

Australiaé

ÅThe competition attracted over 2,200 participants 

from 90 countries, and we ended up with 59 quality 

submissions from 23 countries.

What did we learn?
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GCAS - magnetics, radiometric and elevation data
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GP2 (Gawler Phase 2)
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Petratherm Limited
Exceptional High-Grade Titanium Rich Heavy Mineral 

Sands Discovered Over Large Area At Muckanippie 

Key points
Mapping, surface sampling, and re-assaying of historic drilling has 

discovered high-grade Titanium rich heavy mineral sands (HMS) over 

several kilometres at the Muckanippie Project.

Following the recognition of mineralisation from mapping and surface 

sampling, legacy drill core acquired as part of a 1991 government funded 

drilling program was accessed from the SA Drill Core Reference Library. 

The palaeochannel is interpreted to be up to ~5km in width over MEU 

tenements, as defined by the GSSA GP2 project.

Petratherm AXS Announcement September 2024
https://api.investi.com.au/api/announcements/ptr/d2dd4269-5ac.pdf

Exploration driven by GSSA pre-competitive data

https://api.investi.com.au/api/announcements/ptr/d2dd4269-5ac.pdf
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Marmota Limited
Palaeochannel hosted Titanium Model

Key points
The new interpretation of the Mesozoic palaeochannel has been aided by 

work published as recently as November 2024 by the Geological Survey of 

South Australia (óGSSAô) GP2 project, state geophysical imagery, 

topographical features and open-source data.

The Marmota tenements hosting the palaeochannel identified by the 

Geological Survey of South Australia GP2 project bookends both sides of 

Petrathermôs (PTR) recent titanium discovery [ASX:PTR 11 Sept 2024] and 

Marmotaôs titanium discovery[ASX:MEU13 Nov 2024], both at Muckanippie.

The palaeochannel is interpreted to be up to ~5km in width over MEU 

tenements, as defined by the GSSA GP2 project.

Marmota AXS Announcement January 2025 
https://www.listcorp.com/asx/meu/marmota-limited/news/new-palaeochannel-identified-

as-host-to-titanium-discoveries-3137934.html

Exploration driven by GSSA pre-competitive data

https://www.listcorp.com/asx/meu/marmota-limited/news/new-palaeochannel-identified-as-host-to-titanium-discoveries-3137934.html
https://www.listcorp.com/asx/meu/marmota-limited/news/new-palaeochannel-identified-as-host-to-titanium-discoveries-3137934.html
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DIG CT on site for the Northern Gawler NDI, photo courtesy OMNI GeoEx

GSSA continues to drive drilling Initiatives

Å Open up new covered frontiers

Å New wave of drilling and sensing technologies

Å New predictive power

Å New knowledge, ideas, toolkits and  

exploration   workflows for exploring through 

cover


