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We need to find more i global minerals demand to 2050 vs. resources

|EA Forecast Scenario B World Economic Resources 2022 Even accounting for all reported economic
SPSi Stated Policies Australian Economic Resources 2022  resources in the world, new mineral discoveries
APS i Announced Pledges Forecast total demand 2050 are required to meet Net Zero by 2050

NZES T Net Zero Emissions 7] Forecast clean energy demand 2050
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https://doi.org/10.1080/08120099.2024.2430279

Exploring for the Future 20161 2024

Data collection and reprocessing

Showcase 2024:
https://www.eftf.ga.gov.au/2024-showcase/
Exploring for the Future Summary:

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

Geophysics
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The impact of government geoscience on exploration since 2016

Tenements taken up or reinvigorated by go
(as at January 2024)
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The impact of government geoscience on global exploration share

Since 2015 Austral imra8d018%h ar e has ri sen

m Rest of World 2
FSU + E Europe 4
80%
® China 9
Western Europe 3
60% -
m Africa 8
Pacific / SE Asia 3
40% -
Latin America 23
USA 11
20%
m Canada 18
8% W Australia 18
0%
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Note: includes expenditures on precious metals, diamonds, Sources: MinEx Consulting estimates June 2024, based
AUSTRAUA N"NERALS base metals, critical minerals and bulk minerals

on data from ABS, NRCan, MNR (China) and S&P Global



World
Number = 41

Australia
(10)

Western
Europe
(3)

Caution: Number of discovered world class deposits (NPV
>$200M) will grow as deposits are drilled out and reported
Source: MinEx Consulting @July 2024

Australia
Number = 10

Used
precompetitive

geoscience




World-class discoveries underpinned by
precompetitive geoscience: 20171 2021

Precompetitive geoscience supported discovery of six
undercover Australia world class discoveries, all with gold

Country Deposit Name Commodity Tier Mineral System Depth Precompetitive
W) Geophysics Geology/ Genetic Legacy
Geochem. exploration

Australia Li 2 Pegmatite 0

Australia Au, Cu, Ag 2 Porphyry 211

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

Australia Au, Cu 2 Orogenic 400

Australia Au 1 Sanukitoid 25

Australia Cu, Au, U504 2 I0OCG 800

Australia Cu, Au, Ag 2 Orogenic 40

Brazil Cu, Au 2 Porphyry 0

Canada Dixie Lake (New) Au 1 Orogenic 10

Canada Queensway Au 2 Orogenic 5

China Li, Be 2 Pegmatite 0

Finland Au 2 Orogenic 10

Guinea Au 2 Orogenic 0



Resource
Extraction
Resource

Exploration
Data Production /

$5.5B

Value added

$70.5B

Value added

$71M

O Value added

Data production Data use supported by precompetitive data

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




Australia-wide
geoscience data

engagement
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National resource
assessments

Inform selection
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Some examples of the things we are doing

.»'1: $ » ‘i:‘“

Geochemical

Airborne electromagnetics Seismometer installation  Reflection seismic trucks o
characterization

Techno-economic
modelling

High performance

[ illi ' ' ' 3D Geological mappin
computing Coil tube drilling rig Mineral dating gl pping
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Thank you

Karol Czarnota
Principal Science Advisor
Minerals, Energy and Groundwater

Australian Government

w95  Geoscience Australia
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AUSTRALIAT MINERALS

REALISE THE OPPORTUNITY

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

Government

of South Australia
SOUTH Department for
AUSTRALIA Energy and Mining

Al
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South Australia T a snapshot

A South Australia has a population 1.8Mil, 77% living
In Adelaide

A Climate arid (87%) to the north, mediterranean (coast)
to the south

A World-famous wine regions - Barossa and Clare Valley

A World-class mineral resources, hosting 69% of

Australiabds copper resources
uranium resources, 26% of
and 76% of Australiads graph

A South Australia hosts the world's largest uranium
resource, ranking 4th globally in production.

A The state is rich in critical minerals, including graphite,
titanium, rare earth elements, and magnesium.

A A modern energy system of 75% renewable energy, on
track for 100% by 2030.

AUSTRALIAW/ MINERALS | SOUTH AUSTRALIA
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South Australia

CRITICAL
MINERALS

CMSA focuses on advancing knowledge
to support critical minerals discovery

and exploration in South Australia.

The project
seeks to

AUSTRALIA | SOUTH AUSTRALIA

Government
of South Australia

Department for
Energy and Mining
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& South Australia’s major critical mineral

Total projects Total major mines Total developing projects
33 17 16

Filter by critical minerals

COBALT

Critical mineral potential
of South Australia

Peter Keller, Alexander Corrick and
Alicia Caruso

e

soumy

MAGNESIUM
Critical mineral potential
of South Australia

Pater Kaller, Carmen Krap! and
Alicia Caruso

Critical mineral potential
of South Australia

Diana Zvak, Peter Kabar, Mitchall Bockmann,
Alicia Caruso, Carmen Krapf, Adrian Fabris
na Alaxander Corrick

e

Critical mineral potential
of South Australia

Alicia Caruso, Carmen Krapt
and Adrian Fabris

MANGANESE

Critical mineral potential
of South Australia

Potor Keller, Carmen Krapf,
Adrian Fabris and Alicia Caruso

LE

Critical mineral potential
of South Australia

Alicia Caruso, Carmen Krapt
and Adrian Fabris

L+ A

soum

Critical mineral potential
of South Australia

her, Axandie Corick.

LITHIUM
Critical mineral potential
of South Australia

Poter Kellor, Akaxander Cormck, Jarrod Lioyd,
Adian Fabris, Carmen Krap! and Alicia Cansso

AUSTRALIA'Y/MINERALS | SOUTH AUSTRALIA

Project name

Alford East
Angas

Atacama

Cairn Hill
Campoona
Carrapateena
Elizabeth Creek
Fremantle Doctor
Great White

Hammerhead

Hillside
Jacinth-Ambraosia
Kalkaroo
Kanmantco
Kapunda
Khamsin
Kookaburra Gully
Koppamurra
Mindarie
Mutooroo

Myrtle Springs
North Portia

Ozk Dam
0Oakdale

Project

Mining Projects
Major Mines
Mining Projects
Major Mines
Major Mines
Major Mines
Mining Projects
Mining Projects
Major Mines
Mining Projects
Major Mines
Major Mines
Major Mines
Major Mines
Mining Projects
Mining Projects
Major Mines
Mining Projects
Major Mines
Mining Projects
Major Mines
Mining Projects
Mining Projects
Mining Projects

Commodity

Copper (Cu), Gold (Au)

Zinc (Zn), Lead (Pb), Silver (Ag), Gold (Au),Copper (Cu)
Heavy minerals (HIV)

Magnetite (Fe304), Copper (Cu), Gold (Au)
Graphite

Copper (Cu), Gold (Au), silver (Aqg)

Copper (Cu), Cobalt (Co), Silver (Ag), Zinc (Zn)
Copper (Cu), Gold (Au), Silver (Aqg)

Kaolin halloysite

Kaolin halloysite

Copper (Cu), Gold (Au)

Heavy minerals {(HM)

Thor Energy Plc
Terramin Austral
lluka (Eucla Basir
Cu-River Mining
Archer Materials
BHP Group Pty L
Coda Minerals Ui
OZ Exploration F!
Andromeda Met!
Andromeda Met
Rex Minerals Ltd
lluka Resources |

Copper (Cu), Gold (Au), Cobalt {Co), Rare Earth Elements (REE} Havilzh Resource

Copper (Cu), Gold (Au)

Copper (Cu)

Copper (Cu), Gold (Au), Silver (Ag)
Graphite

Rare Earth Elements {REE)

Heavy minerals (HM)

Copper (Cu), Cobalt (Co), Gold (Au)
Magnesium (Mg)

Copper (Cu), Gold (Au), Molybdenum (Mo)
Copper (Cu), Gold (Au), Uranium (U), Silver (Ag)
Graphite

Hillgrove Resour
EnviroCopper /1
OZ Minerals Ltd
Linceln Minerals
Australian Rare E
Murray Zircen Pt
Havilah Resource
MS Minerals Pty
Benagerie Gold !
BHP Billiton Ltd

Oakdale Resourc

ML granted (PEPR pending) __
606%
Care and Maintenance
9.08%

JORC Resource 27.27%

Approved 12.12% ——

N “— Operating 24.24%
Feasibility Studies 15.15% —'

(@3 Government of
&) south Australia

West Lagoon
Iron Magnet
Burra

Iron Duchess South
Port Pirie Ree
Wheal Barton

Paratoo
Mount Grainger

South Australia’s mine waste ranking

43 Iron fe
42 Copper, Dolomite Cu
42 Iron Fe
42 Rare Earths, Rutile REE
4 Copper, Silver, Gold, Cu
Kaolin
M Copper, Rare Earths Cu
4 Gold Au

Cu-Co-Ag-!
N/A
Cu-(Co-Ni-Zn-A

N/A
Cu-Ag-Au-(Ni-C

Cu-(Au-REE)
Au-(Bi-Fe-Mn-C

An-Ra_Ta.tn.Ch

@ Other Ranking

& rovercaty saric
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South Australiad exploration challenge 80% of basement is undercover

Punt Hill

Olympic Dam area
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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. = W — :

South Australian
Resources Information Gateway

Delivering statewide geoscientific and geospatial data

Public data replacement value more than $7.5 billion.

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 Explore map by theme
$6.30 back to the economy and as much as $13 return for every dollar piliiaie iy
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.

SSSSS
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https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/RB202400030.pdf
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Gawler Craton Airborne Survey (GCAS) & Explore SA Challenge

A The GCAS survey was the largest ever high-
resolution aeromagnetic survey ever in Australia
covering over 300,000 km? of the Gawler Craton.

A A A$20M investment that has pathed the way for
exploration and new GSSA projects.

A The 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
Australi aée

A The competition attracted over 2,200 participants
from 90 countries, and we ended up with 59 quality
submissions from 23 countries.

What did we learn?

AUSTRALIAW/ MINERALS | SOUTH AUSTRALIA

GCAS - magnetics, radiometric and elevation data
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GP2 (Gawler Phase 2)

-
5527 new gravity observations ‘ ‘ SR |
= Four-fold increase in resolution in many areas BT S e R : I
- - ‘ . ‘
307 new site observations P - Y :
- 3D models of the crust BT b
y e~ el l
over 300 new samples
—> to constrain basement geology mapping : M =
and inform on geological evolution . . T o =
-k i : P
*
thousands of new surface and
subsurface lineaments mapped il e Sl i
—> to connect basement to cover . || |1 ... R M
B o e e '.'v-'.:. o .'w
two new palaeochannel layers -
- new search space for mineralisation TR g N e o g
and groundwater 7 3 el WS B ==~ s e
> thousands new legacy data AL -t 5
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Exploration driven by GSSA pre-competitive data

oA o 420000 440000
Petratherm Limited -
) . ] . ) . ] Muckanippie Tenements
Exceptional High-Grade Titanium Rich Heavy Mineral | Ti Bearing Outorop ; | &
. . . Geology interp
Sands Discovered Over Large Area At Muckanippie [0 Mineral Sands Potential extent ospe .
I High Ti Bearing Source Rocks
- -+ Faults
H [ Muckanippie Anorthosite
Key pOIntS . . . . o Mulgathing complex
Mapping, surface sampling, and re-assaying of historic drilling has 0 5, 10 km
discovered high-grade Titanium rich heavy mineral sands (HMS) over ' Claypan Prospaect
. . . Nardoo Prospect High Ti-Basement
several kilometres at the Muckanippie Project. High Ti-Basement Upt021.0% TiO,
Up 10 20.8% TiO, 0.44% V,05 .
Following the recognition of mineralisation from mapping and surface Wigetty Prospect 0od §
. . . TAO1 -94m @ 6.4% TiO,, i
sa_mpllng, legacy drill core acquired as part of a 1991 government _funded Moal il o : g
drilling program was accessed from the SA Drill Core Reference Library. TA02 - 150m @ 5.2% TiO,
.. . . 21.9% Fe from Om to EOH.
The palaeochannel is interpreted to be up to ~5km in width over MEU
tenements, as defined by the GSSA GP2 project.
M1 Prospect
TCP01-34m @ 8.5% TiO,,
24.1% Fefrom 55mtoEOH . (RPN e
PP - #delaide
- < /_/_ .......... ™
Figure 1 In[ler/)rolcd Geology Map of A'hl(‘kunlpp/oI’mjvcll\wl;l High TiO2 basement source rock prospects (yc/;ow labels)?,
HMS Titanium Prospects (red labels) and interpreted extent of Titanium Rich Mineral Sands

Petratherm AXS Announcement September 2024

https://api.investi.com.au/api/announcements/ptr/d2dd4269-5ac.pdf

o Crifical Mineral Explorers

PDAC 2025 | March 2025 | #AustraliaMinerals
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https://api.investi.com.au/api/announcements/ptr/d2dd4269-5ac.pdf

Exploration driven by GSSA pre-competitive data

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 (6GSSA6) GP2 project,
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
Petrathermdéds (PTR) recent titanium di
Mar mot ads

The palaeochannel is interpreted to be up to ~5km in width over MEU
tenements, as defined by the GSSA GP2 project.

Paleovalleys and sedimentary characteristics
of the northwestern Gawler Craton

B. Hou, C. Cubitt, A. Petts, C. Krapf and J. Irvine

Remapping the paleovalley
systems of the central-western
Gawler Craton, South Australia

GEOLOGICAL
SURVEY OF
uth Australia

DISCOVERY DAY

B Hou, A Petts, C Krapf, J Irvine,
L Stoian, P Heath, G Reed and C Foss

—_—
| Maximum Downhole TiO2 %
; 6Q05
- A _ A
25-5 012525 5
A>S - )
D Tenement Boundary ﬂ

titanium discovery[ ASX: MEU1

MEU
( discovery )

y
GSSA GP2

~._holes _ i

Palaeochannel | % E A A
identified by GSSA ot 2A A
A - |; 10°A"
e _|6463] -1 6679
] / PTR X I weow P g
% | discovery ) T Y
~._holes i & 4 4
A o Vwey Ca ) Petratherm - HMS Results ASX
f 61 ; 6 N T9 snoincenes t4/12124
A . t ' [=] collars PTR
A —A A [ GP2 (GSSA) - Mesozoic Palaeodrainage
B T It Interpreted Palaeochannel
430,000 )

YATAY I §§9J
410,000

Marmota AXS Announcement January 2025

https://www.listcorp.com/asx/meu/marmota-limited/news/new-palaeochannel-identified-
as-host-to-titanium-discoveries-3137934.html

MARMOTA
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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



