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RESOURCES

Evolution of HiSeis

Seismic Innovation & Funding,,,. Success
» Fundamental » Curtin project to solve seismic » Educate the benefits
technique for O&G problems & results
- > High resolution - > Financial support from WA -» >~ Success around the
» Great depth of government world

penetration

3

Multi-client,,,,

» Proven model from O&G
» Ready to take to
- minerals industry

SEE M@RE

~*  0IL&GAS:
» Simple geology
» Proven success
MINERALS:
» Complex geology
» Innovation required

HiSeis,

Why not minerals?
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Curtin research IP

commercialization
Integrated service:
design to interpretation >

. Curtin University

Investmentm\ )
<>

')

New investment
from the mining
industry

Curtin remains as
a significant
shareholder

HiSeis ©




HiSeis Business Model

* HiSeis is a geology
“problem solver” not a
seismic data acquisition

Proprietary Novel robust

know how portable sources; contractor.
small crews; low  Provide full turnkey solution.
environmental _ _
impact * Integrated service offering &

methodology that focuses
on optimising all key areas
of seismic surveying.

* HiSeis Seismic De-risking
Process reduces
technical & commercial

Unique algorithms; hard-——risk associated with the

know how based on rock seismic processing

deep experience; intellectual property from application of modern
proprietary 3D over $30m in R&D seismic to mining problems.

seismic modelling

HiSei?

Enhancements &

SEE MBRE | &




HiSeis De-risks Every Seismic Program

!7

@ Investigate

Seismic Response - rock properties
and synthetic modelfing

O Optimise
2D & down hole seismic
processing, interpretation

HiSeis

Seismic Source

Direct Wave
(1-Way Travel Time)

Downhole
Geophone/
Hydrophone

O Acquisition

2D & 3D design and data acquisition
optimised for hard rock environments

@ Visualise

D, ] 4

geological unders ing, target generation.
3D high resolution imaging and interpretation




HiSeis Minerals Seismic Experience
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HiSels has
completed over 80
X 2D and 3D
minerals seismic
surveys globally...
for the precious
metals, industrial
metals, bulk
commodity &
battery metal
iIndustries.



Why Seismic

« Can investigate to large depths
 High resolution & maintains resolution at depth
 Faster screening around initial discovery

 Better conceptual understanding of geology and

-
HiSeiéo

mineralisation:
» Drill target generation
» Optimise infrastructure capacity and placement
» More cost effective brownfields exploration
» Basement & regional architecture for greenfields

 Improved mapping of structures for mine planning and safety

« Continuous mapping of rock moduli to assist blasting and processing

« Sensitivity, resolution, depth of penetration  >> gravity, magnetics, EM, IP




Survey Layout

. Vibration Source

2D survey line / & 3D survey source lines

Vibration Sensors

SEE MORE .



Northern Star - Jundee Gold Mine, Western Australia

Seismic section A-B looking North

Drill Path of [EU[Y.H (EOH @ 3,217m)( EOH Depth below surface 2,760m)
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Northern Star announced the Zodiac
discovery of a HiSeis 3D Seismic
Survey in August 2017.

NSR ASX announcement
5 August 2017

Northern Star drilled one of the
deepest holes in Australian gold
history; this hole targeted two
additional seismic reflectors below
Zodiac, which has already returned

grades up to 765gpt. Final drill hole
length was +3,200m.

NSR ASX announcement
20 February 2018




Summary

Resolution orders magnitude better than conventional geophysical techniques
Potential to map structures and geologic complexity to depths > 2km

Potential to compress timeframe and cost of discovery

Seismic is a viable exploration tool, imaging the space between drill holes

SEE M@RE




“The information seismic surveying give us is
unparalleled technically in my view, let alone providing,
on a bang-for-buck cost basis, a very, very good data set
for the money that you spend”

‘“With the first drill hole into the 3D seismic data set we
made a new discovery - the very first hole - and we've
now drilled eight holes into it and we haven't missed it in
a single hole”

Miningnews.net 24 Aug 17, Bill Beament (Exec Chairman
- Northern Star).
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EXPLORESA

A Government of South Australia initiative in partnership with '\LJ/”J?I:I! I i nea



http://energymining.sa.gov.au/minerals/about_us/initiatives/exploresa_the_gawler_challenge
http://energymining.sa.gov.au/minerals/about_us/initiatives/exploresa_the_gawler_challenge
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W I R E L I N E I THE DRILLHOLE DATA EXPERTS

SERVICES GROUF

Ensuring your downhole
data is future-proofed for
incorporation into machine
learning algorithms

Shawn Collins, Ph.D., P.Geo. — General Manager Canada

Phil Hawke, Ph.D. — Chief Geophysicist
March 2020



Outline

WS

¢ Il’ltI‘OdUCtiOn WIRELINE SERVICES GROUP
« Whatis Al

* Data for machine learning “the training set”

* Borehole data examples

 Conclusion




Who we are — Core Values & Behaviour

Our Core Values and Behaviour guide our direction
and everyday actions.

Behaviours
v' Respect

v’ Clarity

v' Accountability
v Collaboration
v’ Courage

v' Passion

v’ Innovation
v Fun Core Values




What is Artificial Intelligence?

“A broad area of computer
science that makes
machines seem like they
have human intelligence”

Narrow Al (NAI) —
Programmed to perform a
single task

Artificial General
Intelligence (AGI) —
Machines that exhibit
human intelligence

Artificial Superintelligence
(ASI) — Machines are more
capable than humans



Narrow Al is where we are at currently

Neural Networks

How do we accomplish the
goal of NAI?

Depends on when you asked
the question! input layer

hidden layer 1 hidden layer 2

* Neural Networks Deep Learning

* Machine Learning

* Deep Learning

hidden layer 1 hidden layer 2 hidden layer n



NAI - Accomplished with the use of Machine Learning

Things to consider for NAl —ML to be successful:

1) Is there a clear pattern in the data?

2) Is there data available to characterize this pattern?
3) Can the behaviour be described by a mathematical
expression?

2. Collect
data

If those criterial are met we can apply ML 5. Collect
. . feedback
in more geological terms:

S*=WIRELINE

Supervised Learning, A

Algorithm

Unsupervised learning,

Semisupervised learning



The Hunt for Your Algorithm

CAUTION: BAD DATA

BAD DATA QUALITY
MAY RESULT IN

. FRUSTRATION AND
LEAD TO DROP

KICKING YOUR

COMPUTER

5. Collect 2. Collect
Start the process by asking a question. Usually this involves feedback data

prior knowledge of a system that has the desired outcome.
This data is known as the Training Data.

Training data is used to determine the algorithm used to 5 TR
answer the question posed in step 1.

Algorithm

This process is only as good as the data you use to make
your training set.

Many datasets available but | am only going to illustrate my
point with borehole geophysics.



Physical Properties Logging — Ore Body Knowledge

Records physical measurements of
the lithology.

Characterize rock properties in
increase ore body knowledge
through:

* Radiometric — gross and spectral
* Resistivity and Conductivity

* Magnetic Susceptibility

* Acoustic Velocity

* Density
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But which log is the correct one?
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Physical Property Variables to Consider

1. Calibrations

2. Measurement Units

3. Tool specifications

4. Processing steps

5. Do you have enough data to
answer the relevant questions
 Data sparsity
* Data corruption

6. Era of data collection

10



Orientation & Identification of Structure

Diamond hole

2014

RC hole
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Measures veins, bedding and
fractures.

Assist in geotechnical and structural
analysis.

In diamond, sonic or percussion drill
holes.

Optical and Acoustic Televiewer.

11



Holistic Plan for Data from Collection - Al

THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,

LEARN/OPTIMIZE EXPERIMENTATION,
SIMPLE ML ALGORITHMS
ANALYTICS, METRICS,
AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP

MOVE/STORE

COLLECT



What we offer — Expertise

Our Data Processing Centre (DPC) provide:

* Quality control, processing, interpretation
and integration of data.

* Monitoring of all tool calibration and
performance.

* Answer products:
= Rock property characterization
* In-situ Dry Density equivalent
= Moisture mapping

‘‘‘‘‘

13



Conclusions

1. Wireline Services Group — Has and continues to be a world class provider
of wireline logging data for incorporation into Al — machine learning
algorithms.

2. As dataset gets larger and more expensive a holistic approach to data is
necessary to “future-proof” your data and lower the time and expense of
cleaning the data.

3. Given a properly trained dataset, the machine learning environment can
be used to highlight subtle features or unknown zones and provide
another avenue for target generation.

4. This entire process adds value to costly drill programs.

14



Questions?

Thank you!



@ MinEXx crc

minexcrc.com.au

Y Find us on LinkedIn




Majors, METS and Survey Participants (16)
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Research Participants and Affiliates (20)
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@ MinEx crc Programs and Projects

Program 1
Drilling Technologies

Program 2
Data from Drilling

Program 3
National Drilling Initiative

GA GSSA GSNSW GSWA

Project 1
Drilling Optimisation
and Automation

Project 3
Real-time downhole assay

Project 2
Coiled tubing drilling
for definition of
mineral deposits

Project 7
Maximising the value of data and drilling
through cover

Project 20
Hydraulic processing
system for CT
drilling

Project 4 - - -
Petrophysical logging while
drilling
Project 8
Project 5 Geological architecture and evolution
Seismic in the drilling
workflow
Project 6 Targeting Min:r;OIJ:SZtgems in covered
Automated 3D modelling
terranes




. East Tennant
South Nicholson
West Arunta
The Ridge

Far East Yilgarn

VhWNR

6. Delamerian
7. Mundi
8. Cobar
9. Forbes
10. Dubbo



@ MinEXx crc

minexcrc.com.au

Y Find us on LinkedIn




Using A.l. to Classify Lithology: Navigating
through the Propaganda to Identify Opportunities
in your Image Data

3 March 2020
Sam Scher m.sc., Senior Geochemist

SCdAnNn

WWW.corescan.com.au



THE IMPORTANCE OF TERMINOLOGY

THAT WAS SURPRISINGLY
EASY. HOW COME THE
ROBOTIC UPRISING USED
SPEARS AND ROCKS
INGTEAD OF MISSILES
AND LASERS?

IF YOU LOOK TO
HISTORICAL DATA,
THE VAST MAJORITY
OF BATTLE-WINNERS
VSED PRE-MODERN
WEAPONRY.

 Artificial Intelligence (A.I.)
denotes machines that can think
for themselves.

« Machine Learning is a subset of
A.I. that is focused on systems
that learn from their environment,
e.g. data.

— It is a method of data analysis
that automates analytical model
building by using algorithms
that iteratively learn from data
to find hidden insights and
structure without being
explicitly programmed where
and how to look.

Thanks to machine-learning algorithms,
the robot apocalypse was short-lived.

WWW.corescan.com.au




IDENTIFYING MINERALS WITH THE VISIBLE COLOR SPECTRUM

Violet:
Blue:
Green:

Yellow:

vl

N\\\‘e Orange:
Red:

380nm to 424nm
424nm to 491nm
491nm to 575nm
575nm to 585nm
585nm to 647nm
647nm to 760nm

How to combine valuable human interpretations with
guantitative data, e.g. mineral identification...?




THE PHYSICS OF LIGHT: THE ELECTROMAGNETIC SPECTRUM

< Increasing Frequency (V) or energy
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Unbound H,0O (Al,Fe)OH, (Al,Mg)OH

Fe’* l(AI,FeiOH MgQOH
cr N l oH l | mopcq ocp || cp.

| €

OH: ~1400nm (also
~1550nm & ~1750-1850 nm
in some minerals)

Water: ~1400nm &
~1900nm

AlOH: ~2160-2228nm

FeOH: ~2230-2295nm
I I CaCO3: ~2300-2370nm
. MgOH: ~2300-2370nm

Unbound HIO" j{"* Ew&)”{t T

(Mg,Fe)OH
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ADVANTAGES OF INTEGRATING HYPERSPECTRAL CORE IMAGING IN LOGGING

Visible spectrum

400nm

500nm 600nm 700nm

WWW.corescan.com.au

Geologists bring knowledge,
context and hard-earned
wisdom

‘Domain experts’ are
indispensable

The synthesis of humans and
consistent, precise analytical
data is best-practice

Infrared spectrum

Near | Short
infrared | wave

0.7um 1.35um 2.5um 8.0um 15um 1000pum




THE BASICS OF CREATING A MACHINE LEARNING MODEL TO ASSIST LOGGING

MACHINE LEARNING

Systems that iteratively learn from
data to find hidden insights and
structure without being explicitly
programmed where and how to
look

UNSUPERVISED
LEARNING

Unlabeled data
Learning only uses input data

Grouping into ‘natural’ domains

SUPERVISED LEARNING

Labeled data
Learning uses input & output data

CLASSIFICATION

Prediction of classes

WWW.corescan.com.au

Prediction of a value




SOLVE

GEOSOLUTIONS

50 layers

2048 per image

solvegeosolutions.com

QaEEEEEERY®



MAPPING LITHOLOGIES WITH RGB

 Limitations with ML usinﬁ RGB photography
« Masking, problems with photography (sun/angle)

* RGB photography can only see ~380-760nm; information is limited to what a
human eye can see!

* The machine has all the same difficulties of differentiating complex mineralogy
and lithologies as humans.

« Importantly, consistency is improved by using ML.




« Most machine learning workflows require large amount of high resolution and consistent
data.

« Corescan collects approximately 200,000 pixels of data per meter. The HCI-4 will produce
800,000 pixels per meter.

« Significantly, Corescan data provides spatial relationships between the pixels in the form of an
image; therefore we know which minerals exist as a given and the position of every other
mineral.
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Advantages of using hyperspectral core imaging
 Can “see” more than the human eye!

* Optimized for carbonate, silicate, clay, Fe-

oxide, etc. mineral identification.
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MAPPING LITHOLOGIES WITH CORESCAN RGB + 512 BANDS + LASER PROFILER

A N

Project geologists in conjunction with a Corescan
“ spectral geologist can advise the data scientist the
= optimal bands to use as inputs for each project.

m the individual Corescan bands of data... they can also
¢ look at the interactions between these bands, becoming
| similar to ratios and gradients that are used to classify

——————————
» .
) 4 e
' Ve W o -
* L i)

WWW.corescan.com.au

A simple neural network

output
layer



USING IMAGE ANALYSIS TO AID IN LOGGING CORE

« Warning:
— High degree of geological knowledge required!

— Will require an extreme amount of effort on the part of the staff
geologists!

Observational Logging

Augmented Logging

Current practice

Large amount of Taking the observations of
underutilized data the geologist and

integrating them with anenhby quantltatlvE
quantitative data ata that measures the

Will need to train models to , o physical properties of the
recognize all classes that are of First step is to identify rock
importance: major classes for

— Lithology and alteration are the tip EEERSIUCIEURCE:-RUGUTIY:A
of the iceberg! alteration)

Veins, breccias, faults... whatever
you log and is important to model
will need training!

Re-evaluation of what is important
may be required!

Automated Logging

Trained by geologists to
recognize everything that
is deemed important

WWW.corescan.com.au






AUSTRALIA™ MINERALS

REALISE THE OPPORTUNITY

Australia United: making the world’s best pre-competitive data
even better

Dr Richard Blewett (Branch Head, Mineral Systems, Geoscience Australia)
Richard.Blewett@ga.gov.au

Production, resauices
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#AustraliaMinerals

Lowering the entry for multiple ‘personas’

Making useful data more usable and more used

AUSTRALIA " MINERALS

B

Investment manager
What and where is the
next big opportunity?

an

Exploration Geologist
Where should we drill?

Landholder
What are the resources
on my land?

-

Indigenous

my community?

[ o)
What does this mean for !

Govt. Policy Officer
How does Government
respond to development?

i

Natural Resource Manage
How do we plan for

development? 4 “

®

w

Academic/Geol. Surveys
Can the data help my
research?

-
s

Ministerial Advisor
How can we achieve the
Minister's goals?

8
[ )




Geoscience Australia acknowledges the traditional custodians of the country where we meet
and where this work was undertaken.

We also acknowledge the support provided by individuals and communities to access the
country, especially in remote and rural Australia.
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#AustraliaMinerals

National Mineral Exploration Strategy

* Encourage investment

 Harness capa

* Protect the en

e Support people and communities

AUSTRALIA " MINERALS

bility

vironment

AUSTRALIA MINERALS

REALISE THE OPPORTUNITY

NATIONAL MINERAL
EXPLORATION STRATEGY

A sustainable economic future
by unlocking Australia’s hidden
mineral wealth.

Goals

Drive ongoing investment in mineral exploration, generate new
exploration opportunities, stimulate major new discoveries, and
ensure the continuity and longevity of Australia's mineral resources
Iindustry for the benefit of all Australians.

BENEFIT OF MINERALS TO THE NATIONAL ECONOMY

The mineral resources sector plays
avital role in Australia’s ongoing
economic prosperity. The sector
dominates the nation’s export

Estimates produced by Deloitts Acoass Economics suggest that the gross valus
added from mining and METS activities was $133.2 billion in 2015-16. Indiract
contribution for the same period is estimated to have added $103.6 billion to the
aconommy and over 650000 jobs.

The cor di and indiract contribution of minerals in 2015-16 was

earnings, provides
direct and indirect employment
and investment in regional and
indigenous communities, supports
downstream and service industries,
and delivers essential revenue

to governments.

In 2015-16, mining directly contributed
around 6 per cant of Australia's GDP
employed more than 228 000 people
and generated 50 per cent of the
nation's export eamings.

$235.8 billion, which is 15 par cant of the national aconomy, and 1.14 million jobs,
comprising 10 par cant of fulltima amployment’ 2.

SCOPE OF THE STRATEGY

This National Mineral Exploration Strategy will address the tachnical risk and the
science and technology of mineral discovery required to unlock the potential of
undar-explored ragions of Australia. This Stratagy, as endorsed by the COAG
Energy Council, will bs daliverad by the Geoscience Working Group (GWG)
which comprisas the Commonwealth, stats and territory government gaological
surveys. This Stratagy will be delivered in partnership with the resources industry,
the research community, and the services sactor. This Strategy includes programs
to attract increasad investment into the Australian exploration sactor but does not
addmess the financial or regulatory challenges facing minaral exploration.




#AustraliaMinerals

Impact of pre-competitive on discovery

1990s — collected airborne magnetic data, produced geological interpretations
2001 - collected reflection seismic data, undertook interpretation (below) which predicted
this belt is prospective for new world-class gold deposits

Y V

» 2014 - Gold Road Resources discovered the Gruyere gold deposit in the Yamarna Belt,
utilising GA'’s interpretations datasets which is a 6+ Million oz greenfields discovery.

Leonora%ineral Field Laverton l\‘ll)iCneral Field G ruyere

COP 2000 6000 10000 12000 16000

£

g

S

Z
Granite/gneiss Greenstones (mafics/ultramalics) 04-010-7
average density = 2.67 g/cm3 average density = 2.90 g/cm3 Lower crust ; =
Sedi ' ? : r L f
aver;ng? f:ifﬁf%’ g::m:‘ Middle crust Mantle
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#AustraliaMinerals

Geoscience data to de-risk Exploration

Exploring for the Future, September 2019

DARWIN

I:l AusAEM 2017-2018 completed survey All stralian (;overn'“ent

D AUSAEM 2019 cusrent survey Geoscience Australia

D Gravity survey. South Nicholson Basin, released October 2017
m— Seismic reflection survey, South Nicholson Basin, released March 2018 ... AUSTRALIAS
—— AEM survey, Surat and Galilee basins .\*' NO‘RTH ERN
~—  AEM survey, East Kimberley . . TERRITORY
s AEM survey, Northern Stuart Corridor
e AEM survey, Southern Stuart Corridor “' (xl:
m— Seismic reflection survey. Kidson Sub-basin TN o Y

4 w—  Seismic refiection survey, Barkly Sub-basin ;"{’;‘:’ ﬁj Qu ee n s la n d
——— Reprocessed seismic refiection survey, Canning Basin “Eﬁﬁ p G Ove rn m e nt
-~ Reprocessed seismic reflection data, East Kimberiey —

W AusARRAY survey, Mount Isa to Tennant Creek
EFTF AusLAMP survey, completed

Stratigraphic drilling, Kidson Sub-basin

Geophysical Acquisition Programs, current activities
D Airborne magnetic and radiometric survey

D Gravity survey

D Airborne electromagnetic survey

D Magnetotelluric survey
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~———  AEM survey, Thomson
e Gravity survey, Thomson
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(0.5 first vertical derivative of total magnetic intensity). Government
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A full I|thosphere approach to discovery
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Exploration Workflow using GA’s portal

www.portal.ga.gov.au

1. Project Generation Phase 3. Feasibility Phase

o Mineral Potential Mapper o Route planning | |
o Economic Fairways o EXxposure risk and social analysis

2. Exploration Phase 3. Mining, Production, Mine
o Data Discovery and Download Rehabilitation Phase
o Analytical Tools o Environmental monitoring

o Planning a Drilling Program

From pre-competitive data to pre-competitive decision-support

AUSTRALIA " MINERALS
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1) Project Generation: Mineral Potential Mapper Tool

Australian Government

Exploring for the Future

Geoscience Australia

About @) Layers® Location Search @ Reports iy Analytics
G Baryarmasn >

Makasar

s INDONESIA PAPUA NEW

Bandur
. 43 Surabaya y GUINEA

(© Energy sources or drivers of the ore forming system

Overlapping Large Igneous Provinces 0

SOLOMON
ISLANDS

*Honiara

Weight 7%

Mafic-ultramafic units within Large Igneous Provinces O

Weight 36%

AuSREM seismic tomography: Vsv >7.1 km/s above the Moho G

Weight 14%

AuSREM seismic tomography: horizontal gradients in Vsv O

Weight 29%

Major Crustal Boundaries 0

Weight 9%

Neodymium Isotopic Domain Boundaries 9

Weight 9%

@ Sources of ore metals: Ni, Cu, PGE

Ultramafic or ultramafic-mafic rocks 0

Weight 45%

Mafic-ultramafic rocks Q

Weight 28%
[ Mgo = 12% from 0ZCHEM
Weight 28%
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1) Project Generation: Mineral Potential Mapper Tool

*

Australian Government Exploring for the Future

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy

Palembang « Mamuju
. Baryarmasn

Makassar

INDONESIA

suranaya

Derpasar Di
O TIMOR LES TE

[ T

Copyright Disclaimer Privacy Accessibility Information Publication Scheme

Freedom of Information

>
Mineral Potential Mapper

PAPUA NEW
GUINEA

o Result 1 - 14/02/20 09:38:35

SoLOMON
ISLANDS

*Honiara

Raster

Architecture Fixed
Architecture Scaled
Energy Fixed
Energy Scaled
Gradients Fixed
Gradients Scaled
Metals Fixed

Metals Scaled

Overall Fixed

Q Overall Scaled

Opacity

Contact us Provide Feedback

Legend Downloads

- H|gh Architecture TIF
Energy TIF
2 Gradients TIF

KMZ File
- Low Metals TIF
Overall TIF

PDF Report

100%

Download ~

Rose Diagrams
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Australian Government

Exploring for the Future

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy
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s INDONESIA PAPUA NEW
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Metal Source Architecture
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* Geoscience Australia

About @) Layers#® Location Search @  Reporis iy
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Metal Source Architecture
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DISCLAIMER

. This ‘Economic Fairways Tool’ (tool) is presented by the Commonwealth of Australia represented by Geoscience Australia (Geoscience Australia) for
the purpose of disseminating material free of charge for the benefit of the public. In particular, this tool makes available material relating to mineral ore
deposits in northern Australia.

. However, Geoscience Australia does not guarantee and makes no assurances in relation to the accuracy, reliability, currency or completeness of any
material available through this tool. Geoscience Australia accepts no legal liability whatsoever arising from, or connected to, the accuracy, reliability,
currency or completeness of any material available through this tool, including the manner in which the material available through this tool is interpreted
or used, or the results of such use.

. Material available through this tool may include material sourced from organisations other than Geoscience Australia. The inclusion of this material does
not constitute either an endorsement or a recommendation by Geoscience Australia of this material. Where practicable and appropriate, Geoscience
Australia will indicate non-Geoscience Australia sourced material.

. The material available through this tool may include the views or recommendations of third parties, which do not necessarily reflect the views of
Geoscience Australia.

. Users must exercise their own skill and care with respect to their use of this tool and that users carefully evaluate the accuracy, currency, completeness
and relevance of the material available through this tool for their purposes.

. This tool is not a substitute for independent professional advice and users should obtain appropriate professional advice relevant to their particular
circumstances before taking any action based on material available through this tool.

. In this disclaimer, except where stated otherwise: 'material’ includes, without limitation, data, algorithms, economic modelling, citations, feasibility

assessments, heat maps, estimates or other indicators of cost to mine for an ore body, estimates or other indicators of potential return if an ore body is
discovered, dollar values, pricing and conversion rates; and ‘material available through this tool’ includes material available through any linked site.

AUSTRALIA " MINERALS
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N:. Economic Fairways Mapper

Exploring for the Future ®@Q

1) Project Generat

Australian Government

Geoscience Australia

Analytics ;8. Assessment Tools /& Clip @

Makasar

|

INDONESIA PAPUA NEW
{ GUINEA
LRy Draw Extent @ izl
North (90)
West (-180) East (180)
111 WGS 84, EPSG:4326 156
South (-90)
-45

Download Polygon

Sz s (ang)

(@ Depth to the Top of the Ore Body

© Ore Body

Tonnage

Tonnage (megatonnes) (Use keyboard arrow keys to slide to a precise range)

Tonnage 10.0 Mt

@ Dip of the Ore Body

© Metal Grade

Nickel Grade (Ni in %)
Grade Ni: 1.5%

@ Company Discount Rate

@ Currency

© Metal Price

Nickel Price (USS per tonne)
. Price USS 13000

(® Calculation Mode
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#AustraliaMinerals

Project Generation: Economic Fairways Mapper

! Australian Government Exploring for the Future @ @

Geoscience Australia

About @) Layers#® Location Search @  Reports iy Analytics 4. Assessment Tools & Clip @
Palcmbang Baryarmasin e T ‘ )
Masasar ’ Economic Fairways Mapper %
Jarta INDONESIA | eapua new
& Surabaya { GUINEA
5 Q Result 1 - 14/02/20 13:04:54 x

Denpasar o N soLomon
TIMOR LES TE . Pa ISLANDS
n » 2 > *Honiara

Net Present-day Value (AUD $M)

-1025.02 0 1025.02

Opacity 100%

oy | oo

Select ‘Query Point’ and then click on the map to query a point

€ Back to Menu

4 Refine Criteria
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1) Project Generation:

Australian Government Exploring for the Future

Geoscience Australia

About @) Layers#® Location Search @ Reports iy
Falcmbans

Bam armasn

Makassar

lakarta INDONESIA PAPUA NEW
0 S GUINEA
Denpasar o

TIMOR LES T part Moredy
ek Les re Part Morcaoy

[ T
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Net Present-day Value (AUD $M)

-1025.02 0 1025.02

Opacity 100%
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INDONESIA

I

Select ‘Query Point
Value at Longitude 133.804, Latitude -22.926
AUD SM 95

nd then click on the map to query a point

Lon: 154.68, La




#AustraliaMinerals

2) Exploration: Data discovery & download

Australian Government

Exploring for the Future

Geoscience Australia

@@
About @) Layers#® Location Search @  Reports fiy

Assessment Tools /& Clip @

FOrL mor esty,
holes

* Honiara

Elevation and Depth

Estimates of Geophysical and Geological Surfaces

Framework

Filter (off) Fit Extent

This layer represents the different attributes associated with the analysed samples. These attributes 8 ) ) »risbane
are expressed as different styles that are listed below:a) Sample Locations from where the samples N < 3 it 019} : ) 5
have been obtained.b) The assigned project for which the samples were obtained.c) The analytical :

technique(s) applied for analysing the samples.d) The lithology of the obtained samplese) The

assigned group to which the samples belong.f) The states from the samples were obtained.g) The
subsample ID which are assigned to the samplwes.The Web Map Service is built from
WEB_ALL_GEOCHEMISTRY and WEB_FINALISED_GEOCHEMISTRY tables hosted within
GEOCHEM schema of oraprod. This service will provide a spatial distribution of the sample
attributes as well as provide a spatial distribution of the analytical composition of the samples with
respect to major elements, minor elements and rare earth elements.

Copy WMS link to clipboard Download ~

JSON
KML

Direct Download
S from the Layers

Organic Geochemistry - Maceral Reflectance

Organic Geochemistry - Natural Gas Composition
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2) Exploration: Data discovery & download

Australian Government 2y 51 oring for the Future @@

Geoscience Australia

Assessment Tools /& Clip @
Fort mor esty
. * Honiara

Search

Cairns
.

X-Ray Diffraction (XRD) data release of sedimentary rocks in the South
Nicholson Basin and Isa Superbasin, Northern Austr: e
M Territory;

| Catalogue |

The Exploring for the Future program is an . “dative by the Australian Government dedicated to
boosting investment in resource exploration in Australia. The four-year program led by Geoscience
Australia focusses on northern Australia and parts of South Australia to gather new data and
information about the potential mineral, energy and grounavrater resources concealed beneath the
surface. As part of the Exploring for the Future program, this stuay aims to improve our understanding
of the petroleum resource potential of northem Australia. As a compor:ent of this project, collaboration b )‘\I‘{jgst'r?”fl';
between the Onshore Energy Systems Branch of Geoscience Australia, the Geological Survey of
Queensland (GSQ) and Northern Territory Geological Survey (NTGS) is designed to produce pre- E 3 - . r . Brisbane
competitive information to assist with the evaluation of the petroleum prospectivity o onshore Northem s
Temitory basins_This data release contains X-Ray Diffraction (XRD) data of 600 samples selected from
12 diill cores from the South Nicholson Basin and Isa Superbasin that are housed in GSQ's Srisbane
core repository and NTGS's Darwin core repository. These samples covered nine formations: the
Mesoproterozoic Mullera Formation (n = 11) and Constance Sandstone (n = 91) of the South
Nicholson Basin, in addition to the Paleoproterozoic Lawn Hill Formation (n = 210), Doomadgee
Formation (n = 34), Termite Range Formation (n = 36), Riversleigh Siltstone (n = 96), Mount Les New South
Siltstone (n = 32), Lady Loretta Formation (n = 3) and the Walford Dolostone (n = 66) of the Isa 3 UELS
Superbasin. This data was generated at the Inorganic Geochemistry Laboratory at Geoscience A C C e S S t O
Australia as part of the Exploring for the Future (EFTF) program. The results demonstrated that 23
different minerals were identified in the entire region. Out of these minerals there were seven dominant
minerals; quartz, kaolinite, microcline, muscovite, dolomite, calcite and siderite. These dominant R t
mineral components were highly variable between all formations analysed in this study, demonstrating e p O r S y
the utility of high resolution XRD to determine mineral compositions and variability through
sedimentary successions.This publically available dataset is provided in preparation for future work to Nicioria

generate statistics quantifying the spatial distribution and composition of sedimentary rocks, providing P r e S e n t at I O n S 'Melbourne
information to de-risk resource decision making and investment of northern Australian basins.

and Data
. N - Packages
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2) Exploration: Data discovery & download (Clip-Zip-Ship)

Australian Government 2y 5 oring for the Future GIN)

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy Analytics ;8. Assessment Tools /& Clip @
- e - : y Ny \ ) (SAUUD)

Geophysical Total Magnetic Intensity (TMI) grid of Andamooka - Stuart Shelf, SA, 1979 O
Archive Data (79SA12) (74pd) survey (mSAD764N)

Delivery

System

(GADDS)

0 Geophysical Total Magnetic Intensity (TMI) grid of Andamooka - Stuart Shelf, SA, 1979 0
Archive Data (79SA12) (74pd) survey (mSAQ764S)
Delivery
System
(GADDS)

Q Geophysical Total Magnetic Intensity (TMI) grid of Andamooka, Torrens, SA, 1962 survey O
Archive Data (mSA0234)
Delivery
System
(GADDS)

South
Australia

o Geophysical Total Magnetic Intensity (TMI) grid of Andamooka, Torrens, SA, 1962 survey 0
Archive Data (mSA0234A)
Delivery
System
(GADDS)

First = Previous 2 | 3|4 5| Next | Last

Format: (Mandatory *)

ERMapper (.ers)

Ceduna 4
S 3 Projection: *

EPSG:4283 - GDA%4

Resampling method: *

cubicspline

Email: *

your.name@email.com

€ Refine Criteria
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2) Exploration: Analytical Tools (Inorganic geochemistry)

ﬁj Australian Government

Exploring for the Future @

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy Analytics )8  Assessment Tools /& Clip @
>
Inorganic Geochemistry X
Charts
Classification Diagrams -
Type
TAS Plutonic (Mod after Cox et al, 1979) v
18
Ultrabasic Basic Intermediate : Acid
16 i = i
{ I
|
|
14 N 7K
Nephiine Syenite | / : :
£ /1
12 VARE |
: . Syenlke
o W4 I
3 0 1/ orente a [/
(o) A~ I Alkali Granite
% N N4 | 5 1 |
/ s A I [\ et
Q8 /| 74 Syenojldlorl/te_, Syeno-diorite /=" /
2 liolite  / 4 el o\ Granite /| ®
L A \J
CA I
6 | ’<f = W7
N *Ssanodiome >
| 2 5
iorite b
s oe 000 Lo g
J
o | g
|
| | |
Z e 1
\ .
0
35 40 45 50 55 60 65 70 75 30
Si02 (Wt %)
Legend
]
{ [
_ | & [ ]
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2) Exploration: Data Processing (Machine Learning)

.. Australian Government

Geoscience Australia (Nonprod)

" Geoscience Australia

@@

Analytics ;8. Assessment Tools /& Clip @

About @) Layers#® Location Search @ Reports fiy

>
Machine Learning Mapper X
Draw Extent Q Manual

North (90)

14
West (-180) East (180)
131 WGS 84, EPSG:4326 142

South (-90)

-22

Download Polygon

© Training Points

Layer

Surface geochemical samples

Property

al203_wt percent
@ Predictive Datasets

(© Machine Leaming Algorithm

Algorithm

Random Forest

© Machine Leaming Algorithm Parameters
Number of branches
0 1000
301

Output Width: Output Height:
1000 727

Email Address

Copyright Disclaimer Privacy Accessibility Information Publication Scheme Freedom of Information Contact us Provide Feedback




#AustraliaMinerals

2) Exploration: Planning drill program (3D visualisation)

Australian Government

Exploring for the Future

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy

v bURLULLEBIYWLE £

BOORTHANNA 1
‘ Pandurra Formation
DD8YLR 24 DDEAR 22
DDSEEN 33

DDSEEN DDB6EN 29
NNAGEN 27
RDIDIMOUN T WOODS 1 -
IDDBEENEHDIZEN 64 SRye
. =

'R
R WARRINER CREEK 1

SH7C DR
HK DD 2

BUANCHE 1

HHD 1 (HHB 1 W1)1

i GOLLUM 1
WOOMERA 1} 3 ;
CHREDOOT ‘

i

]
[ L}

VANGUARD 1

PBD 1;5/\8[) 1

v
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2) Exploration: Planning drill program (virtual bore hole)

Australian Government
“ Geoscience Australia

Geoscience Australia (Nonprod) @

About @) Layers#® Location Search @ Reports fiy Analytics )8  Assessment Tools /& Clip @

>
@ = Stratigraphic Logs =

Northern o

Terntory O Select 'Draw Path’ to start drawing a stratigraphic profile path within the highlighted area.

Northem Draw Path | Query Point | ClearLogs

Territony.

0 o
Mount ' Isa ¢ L 50
.
= 150
200+ 2
300} 250
500
600 Stratigraphic Log Generated
700 Depth 611.18m
200 4 Age Paleozoic

Al celSprings
.

x Stratigraphic Profile

&
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3) Feasibility: Route and infrastructure planning

%‘ Australian Government 2y 51 oring for the Future GIN)

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy Analytics )8  Assessment Tools /& Clip @
>
Route Planning

Select 'Draw Route' to draw a line, and then select features of relevance and weight them. ’

Clear Route

Distance: 68.851 km

Electricity transmission lines

Weight 50 % :
Pipelines ‘\
D | Weight m 50 % |
\
. Easements
»
Weight ) 50 % |
Westh dcdoninsil -
5 riai[P SThE
. Railways
Weight 50 %
. Roads
Weight 50%

(© Highly Constrained
Lakes

Weight [ ] 50 %

e N,

Reservoirs

B : Weight @ 50%
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3) Feasibility: Route and infrastructure planning

Australian Government
Geoscience Australia

Exploring for the Future @

About @) Layers#® Location Search @ Reports fiy Analytics )8  Assessment Tools /& Clip @
>
Route Planning %
Raster Elevation Profile Downloads
Route path A7 Drawn path KMZ File
Route path buffer A’ Generated path PDF Report

Resistance raster

€ Refine Criteria

€ Back to Menu

|

Copyright Disclaimer Privacy Accessibility Information Publication Scheme Freedom of Information Contact us Provide Feedback




#AustraliaMinerals

3) Feasibility: Exposure risk & social report

Australian Government Exploring for the Future @ @

Geoscience Australia

About @) Layers#® Location Search @ Reports fiy Analytics )8  Assessment Tools /& Clip @
>
Exposure Report

Report Name: (Mandatory *)

New Mine

Report Type: *

Exposure Themes: *
Select all
Agriculture
Building
Business
Environment
Infrastructure

Institution

Area of Interest: *

Box Circle Polygon ° Freehand
Click and hold to start drawing, hold button down until drawing is complete.
Area of Interest Source: *

New Mine

Email Address: *

| your.name@email.com

€ Back to Menu

- 4 .
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3) Feasibility: Exposure risk & social report

Geoscience Australia - Exposure Report

Event name: New Mine
Event type: No Event/Incident
Report Date: 14-02-2020 14:17:54 (AEST)

LGAs within the event footprint: MacDonnell {R) (0.1%)
Localities within the event footprint: No localities found
Footprint data source: New Mine

Building Exposure, V10 January 2019
Residential E

elling estimates where re

vent||Demographic Event
Population count - ||Are all aged 65 or over 0% 8.6%
Dwelling count” - ||includes persons aged 14 years and under % 31.7%
Building count - |I'ncludes an Indigenous person 0% 22.2%
Pre 1980 construction count - ||Are a single parent family 0% 9.8%
Pre 1990 probable asbestos containing products™* Are in need of assistance for self-care activities 0% 8.9%
Reconstruction value $- ||include persons not proficient in English 0% 1.2%
Contents value 5- ||Do not have access to a motor vehicle 0% 13.3%
Commercial No cne has completed Year 12 or higher 0% 15.4%
Building count - |IMoved to the region in the last 1 year 0% 17.5%
Reconstruction value 5-  ||[Moved to the region in the last 5 years 0% 39.8%

Industrial

Top 5 employing industry*:

AUSTRA.

b 17 1 IVENR W B AN 0w

Institution Exposure
Education

Event

#AustraliaMinerals

Government Facilities

Event

School - Pre/Primary

Federal Court

School - Secondary

Medicare Office

School - Tertiary

Centrelink Office

School - Other (Combined, Special)

Diplomatic Facility

Health and Welfare

Consulate Facility

Hospital - Public

Major Defence Facility

Hospital - Private

Correctional Facility

Nursing Home

Immigration Detention Facility

Retirement Home

Local Government Offices

Emergency Services

Police Staticn

Fire Station

Ambulance Station

SES Facility

Emergency Management Facilities

Infrastructure Exposure

Utility/Energy Event Transport Event
Power Station - Major Renewable - Airport - Major Areas -
Power Station - Major Fossil Fuel - Airport - Major Terminals -
Transmission - Substation - Airport - Landing Grounds 1

Transmission - Electricity Lines (km)

Road - Major (km)

Liquid Fuel - Refineries

Road - Arterial and Sub-arterial (km)

Liguid Fuel - Terminals

Railway - Station

Liguid Fuel - Depots

Railway - Tracks (km)

Liguid Fuel - Petrol Stations

Maritime - Major Port

Gas Pipeline (km)

Maritime - Ferry Terminal

Qil Pipeline (km)

Off-shore Extraction Platform

Waste Management Site

Waste Water Treatment Plant

Major Dam Walls

Telephone Exchange

Broadcasting Studios (Radio and TV)

Number of businesses

Number of Registered Charity Organisations:

Business Exposure, AER 2018

Accommeodation and Food Services

Administrative and Support Services

Number of Primary Producers”

Agriculture, Forestry and Fishing

Agriculture and Fishing Support Services

Arts and Recreation Services

Agquaculture

Construction

Dairy Cattle Farming

Education and Training

Deer Farming

Electricity, Gas, Water and Waste Services

Fishing

Financial and Insurance Services

Forestry and Logging

Health Care and Sorial Services

Forestrv Sunnort Services
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EFTF Portal — Pixel Drill
4) Mine monitoring and rehabilitation

<, Australian Government 3 s cjence Australia (Nonprod) GIN)

' Geoscience Australia
Analytics J8. Assessment Tools /& Clip @

i

About @) Layers#® Location Search @ Reports fiy
; Completed L NN T 82 Pixel Dril
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EFTF Portal — Pixel Drill
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Take home messages

« Australia a highly favourable investment destination
(Fraser Institute)

* We have the geology, the data and frameworks

 From data to decisions...... www.portal.ga.gov.au
 Economics + ESG + cultural - bottom line capability

* World-first portal that makes the world’s best pre-
competitive information even better

AUSTRALIA " MINERALS


http://www.portal.ga.gov.au/
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Australia Minerals
www.australiaminerals.gov.au

Australian Government

Geoscience Australia

©a AUSTRALIAS
:*% NORTHERN

@'® TERRITORY

S\
(o)

Cog

)&“ﬁ?ﬁ Government

Thank you for your interest in Australia

Join us at the Booth , Or
Australia Day (Tuesday morning ),
for demos or just a chat

Tasmanian
Government
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http://www.australiaminerals.gov.au/
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AUSTRALIAT MINERALS

REALISE THE OPPORTUNITY

New South Wales
Resource stewardship for a
high-tech future



-‘!'!‘él,- Planning,

Industry &
NSW Environment

Acknowledgement

On behalf of the Division of Resources & Geoscience,

| acknowledge that we meet today on land that is the traditional territory of many nations
including the Chippewa, the Haudenosaunee and the Wendat peoples, and is now home to
many diverse First Nations, Inuit and Métis peoples.

| also acknowledge the many Aboriginal First Nations people in NSW on whose lands we live and
work, and of whose lands | will be speaking today.
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Agenda

* A bit about New South Wales (NSW)
 The Future of Minerals in NSW

 NSW — your next exploration destination
* Questions
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NSW overview

Not only the country's most populated state, it's
also Australia's best economic performer

82 P

Population Economy
{Toewin P our ‘jﬂl’\

ff”\?é K..,.M.Qm"’. l\'ﬁ * Sydney — 5.1m H « 2.9% growth
ek oy | W . « Total NSW — 7.9 m « AAA credit rating

5 | NORTHERN {

y | N « Australia — 24.7 m ‘ * 95.4% employment
-~ % Mxk;\
,.J/ WESTERN l Alce Speings ‘ QUEENSLAND y\\
arleville \

{ AUSTRALIA
| camarvon ’_ ; y

EJ.‘ o Meekatharma =
\\ — AUSTRALIA c. ce
N\ perth T x_‘ig.'iz“ y - -
Jre 7 Foreign investment Infrastructure
7 G Austy n Bight - ;\
sl i LN Rl Ul A$87.2 billion
i S msmmm\ ) 44% of total greenfield _ :
Indian Ocea e o government investment

FDI projects into
Australia from 2013-18

from 2017-2021
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Future of Minerals iIn NSW

Eutiuirel of
Minerals in

* Our mineral resources supporting N
the modern world by:
— responsible sourcing
— Increasing exploration potential

— opening new frontiers for traditional and
critical metals
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Mn| |[Ni| |St]| |Zn

Manganem [Hibcioed Steel Anc

Renewable energy  » coowess )@@

wind technologies

e

Awminium  Chromium — Copper

Pb| [Mn| [Nd| |Ni| | St| |Zn

Lead Manganese Meodymium  Mickel Stesl Zinc

i& Direct drive All ler!l lcu
wind technology

e

% Crystalline silicon All Icu [Fe Pb| |Ni||Ir| |Ag
solartechnology

3 MW direct drive turbine

| Alminium  Copper lron Lesael IHilcloed Iridium Sihver

1,100 t concrete
(77 t of coal + 635 t limestone)
304 t steel . '
(234 t coking coal + 456 t iron ore)i; '.Q: COPPEI' indium Cu Ir ‘ﬁ' Cadmium Telluride Cul |Zn
4.3 t copper @ solartechnology @ solar technology
Gopper iridium Coppar e

2.7 t aluminium
1.8 t rare earths

Zinc and molybdenum

Lead acid batteries  [pp| [st| O Amorphous silicon
Zn
E technology @ solar technology

[ Lithium ion batteries [a;| [mnl [col [Li | [ Ni
technology

Alminium  Manganess  Cobait Lty IHilcloed
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NSW's long history of mining

all happen. BHP founders George Bullion stacks being loaded at Broken Hill in 1887
McCulloch, left, and boundary rider Charles Rasp, right

NSW’s share of mineral exploration in
Australia since 2010 has more than
doubled from 5.3% to 11.7% in 2019
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NSW mineral provinces

Tweed Heads

QUEENSLAND

Curnamona
Province

i nacles

y11vy¥1lsny HLNOS

Gingko

Murray\Basin

apper SOUTH PACIFIC
OCEAN

VICTORIA

Reference

% Copper-Gold
. Mineral sands

. Copper-Gold-Silver-Lead-Zinc
Silver-Lead-Zinc
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Value In the ground

11,080

I 5,360
Murray Basin 128,530
356,870 256,690

24,170

New England Orogen

m Traditional

® Mineral Sands

Lachlan Orogen

® Emerging

Curnamona Province I 6,560

- 100,000 200,000 300,000 400,000 500,000 600,000 700,000
$AUD (Millions)
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Kurrajong: 6.4 m @ 4.55% Cu, 0.27 gt Au. 11 gitAg
Cu

Tritton (AIS)
Murraworniie: 20.2 m @ 2.52%

(maiden inferred} 14.7 kit & 0.85% Ni, 0.05% Co

H
Goodooga e ’
Erom a.nga ,"’ Jarpington foa ) o 2 (probable) 247 Mt 1.43 git Au
Basin ; sy Wild Kate & Wit Everard: (lndd & inferred) 0.341 Mt @ 958 ppm W, Kylo & Strauss;: (indicated & inferred) 4.5 Mt @ 1.5 gt Au, 1.6 gt
' ® Lightning Ridge
West Lynn (ALY)

Infered) 6.55 Mt @ 20.8% 4,0,

Summe;

rvale: (maden inferred) 6.64 Mt @ 0.82% Ni. 0.04% Co

7

o)

iligrove (RVR)

——to

my (CCZ)
(maden inferred) 3.21 Mt @ 3.35% Cu, 0.8 gt Au, 20.17 g't Ag, 0.37% Zn, 0.005%

-

7| [Homeville (A4N)
(ndicated & inferred) 17.9 Mt @ 0.82% Ni, 0.06% Co, 22% Fe, 3.6% Al

|
A

H

[Sumgm 2285m @4.5 g Au, 2 g Ag

Dorrigo
.

(total resources) 2.8 Mt @ 5.1 gtAu. 1.7%

COFFS HARBOUR

Hera

Athena: 7 m @ 6.2 gt Au, D.9% Pb, 0.1% Zn, 5 gt Ag y
Main Southeast: 24 m @ 2.2% Pb, 3916211.01»&;!:‘ 13 gt Ag, 0.67% Cu [\ |
Hebe: 32 m @ 2.4% Pb. 2.2% Zn. 13 gt Ag. 0.1 git

Dela
Or; gen North Pod- 18.5 m @ 2.6'% Pb, 1.1% Zn, 27 gl Ag, 8 gtAu

Peak Gold Mines (AMI)
Kairos (Peak Deeps): & m @ 196 g Au, 0.1% Pb, 0,1% Zn, 13 gtAg

Kairos (Peak Deepsi: 10 m @ 7.3% Pb, 124% Zn, 4.3 g Au. 20 gitAg, 0.6% Cu
Kaves (Peak Deeps): (maiden total resources) 1.024 Mt @ 4.2 gt Au, 0.4% Cu, 1.9% P2, 2.3% Zn, 7 gt Ag Emm

Chronos: 24 m @ 11.5% Ph, 16.2% Zn, 0.4 gt Au

J

Tottenham (MCR}
Carolina & Mt Royal: (indicated & inferred) 7.37 Mt @ 1.2% Cu, 0.4 gt Au

I \Surat Basin /’\Nm‘"‘
Collerina (HLX) ARMIDALE
Sm @ 2.4% Cu. D.3 g Au, 3.5 ot Ag, 0.6% Zn
imaiden indicated & inferred) 2.02 Mt & 2.03% Cu, 0.1 gt Au ’/ Nambucca Heads
New England
A Orogen
TAMWORTH Kempsey,
ubbo Project (ALK) ]
0

Di
{proved) 18.90 Mt @ 1.85% Zr0;, 0.44% Nb,0;, 0.04% Hf0. 0.03% Ta,C:. 0.87% Total REC
{measured & infered) 75.18 Ml@i 89% 2r0,, OM%M»O 0.04%?!0,.003%7&,& 0.88% Total RE!

Wirlong (PEX)
11 m & 1.07% Cu, 0.05% Zn, 0.08% Fb, 5 gt Ag, 0.01 gt Au
Sandy Creei: & m @ 1.37% Zn, 0.81'% Pb, 0.01% Cu, 6 gt Ag, 0.02 gt Au

Broken Hill Cobalt (Thackaringa) (COB)

Pyrite Hill: 52 m @ 1,253 ppm Co, 12.1% Fe, 125% S
Railway: {indicated & inferred) 61 Mt @ 667 ppm Co, 8.7% Fe, 7.5% S

8ig Hil: (Indicated & Inferred) 18 Mt @ 568 ppm Co, 6.5% Fe, 6.0% S

| {total resource) 33 Mt @ 887 ppm o, 10.4% Fe, 8.3% S

Federalion (AMI)
13 m @8.1% Pb, 16.6% Zn, 0.3 gt Au. 1291 Ag. 0.7% Cu
Dominion: 18 m @ 1.5% Cu, 0.1% Pb. 0.2% 21, § g Ag, 0.12 g Au

Whatling Hill (ERM) | Tomi

Wasren Northern Molong (ALK) ‘
acd-sm,n@nwguu 02% Cu Commonwealth (IPT)
Kaiser- 40 m @ 1.3 gt Au. 0.22% Cu Silica Hill: (maiden inferred) 0.71 Mt @ 83 gt Ag, 0 8 g Au
| Glen Hollow: 42 m @ 0.27 gt Au. 0.19% Cu | | iinforred) 0.912 WMt @ 2.4 g/t Au. 44 0t Ag, 1.2% Zn, 0.5% Pb, 0.08% Cu
S = T
Narromine ‘Barabolar (SVL}
 Muswellbrook Cringle: 8 m @ 0.43 gl Au, 2.25 ot Ag, 0.018% Cu, 0,019% Pb, 0.043% Zn

Kia Ora West: 1 m @ 0.17 git Au, 0.019% Cu, 0.035% Zn
L

)

Hawsons (CAP) Mallee Bull (PEX)
(probable) 755 Mt @ 14.7% DTR concentrate @ 69.9% Fe {indicaled & inferred) 6.76 M @ 1.5% Cu, 0.6% Pb. 0.6% Zn, 31 g1 Ag, D.4 g Au Mm@ 14% Cu Wellington'
(indicated & inferred) 2500 Mt @ 13.9% DTR 7% Fe Bowdens (SVL)
Wagga Tank (PEX) {total reserves) 20.0 Mt @ 69.01 g Ag. 0.64% Zn, 0.32% Pb
453 m @ 345% Zn, 1.45% Pb, 0.88% Cu, 77 g't Ag, 1.28 gt Au North, S g
{maiden infermed) 0.532 Mt @ 2.4% Zn, 1.2% Pb, 31 gt Ag, 0.74% Cu, 0.77 gt Au Tomingley (ALK)
Seuther Nights: 44 m @ 7.38% Zn, 2.85% Pb, 0.1% Cu, 76 gt Ag, 0.43 gt Au Moong NEWCASTL Roswell: 45 m @ 3.6 gt Au
Soutner Nights: (maiden indicated & inferrod) 3.232 @ 83 o1t Ag, 22% Pb, 8% Zn. 0.24 gt Av. 0.19% Cu Parkes m“m&mrgoesgg‘ﬂ:ﬂu
O 1 3 m 4
| Owendale (PGM) El Paso: 21 m @ 2.38 gt Au
| Ginkgo Scandium {total reserves) 4.027 Mt @ 0.09% Co, 0.12% Ni, 570 pom Sc ;‘:yk:\’g(:gsmmcumunn A Jr
Scandium: (lotal reseurces) 35.6 Mt @ 0.28 gt Pt, 0.08% Co, 0.1'% Ni, 405 ppm Se o 2 OSFORD Yeoval (ARL) ]
Cobalt: {fotal resources) 16.9 Mt & 315 pom Sc, 0.29 git Pt 0.22% Ni, 0.12% Co ol Canowindra®  Cadii inferred) 12.8 Mt @ 0.38% Cu, 0.14 gl Au, 22 gt Ag, 120 ¢/l Mo
. 1
\ Sunrise (CLQ) il Peak Hill (ALK)
M Basi reserves) 147.4 Mt @ 0.56% NI, 0.092% Co, 53 ppm Se | Cowra, 10m @ 1.57 g Au
urray Basin CobaitiNickel: (fofal resources) 101 i @ 0 53% Ni, 0.13% Co [ Wes Discovery Ridge (RRL) Proprietary (infermed) 1.02 Mt @ 3.20 gt Au, 0.15% Cu
indum: (total resources) 45.7 Mt @ 421 ppm Sc Wyalang (indicaled & infarred) 10.4 A @ 1.17 gt ALy ek Aadrey )
Wentworth Flemington (AUZ) | (maiden inforred) 1.21 Mt @ 1.61 gt Au
¥ 15 m @ 2056 ppm Co,
seCampaspe (ronor] Fitela (=) e JWOLLONGONG [(rimesnied )
[Am rdkosed) 11 M@ 8.45% o 1 [Som-m: {iotal resources) 1,518 W @ 152 gt Au, 7ognAg] SR Gl Stagonl &bl 634 O € gt ol 0.3 gt S A B 015 G,
Campasge: (indicated) 57 389 M @ 4.7% HIM A\
~——— ¢ Balranald_— ‘[s TMZ) = Lachlan Orogen McPhillamys (RRL)
= IE T 0geN  oiauRN > {prodable; 60.6 hit @ 1.04 gt Au
| o (incated & inferrag) 63,6 Mt @ 1.02 g Au
Harry Smith (THZ)
\ 113@ 5.2 gl Au WAGGA Burraga (PSL)
\ WAGGA Gundagai B3 Woodlawn 1 m @ 2.96% Cu
2;2:'5(%?' @32604Au CANI RS
B gl Tumut * .\ [Kempfield {ARD)
Oalwhinnie: 27 m @ 2.7 g Au ‘Oueanbeyan Ulladlla Pine Rigge: 18 m @ 3.2 g Au
Deniiquing,___ e C. ; (otal resources) 26 Mt @ 40 91 Ag. 1% Zn, 0.46% P5, 0.12 g Au
(/ Nertheast Target: 41 m @ 0.22% Cu, Bogong (DEV)
126 m @ 1.2% Cu, 0.06 gt A, 8 ;
Marsden e T \D ZT 215 Bay

(EVN)
{maiden prosable) 85.17 Mt @ 0.39 git Au, 0.57% Cu
(indicated & inferred) 122.67 Mt @ 0.27 g't Au. 0.46% Cu

REFERENCE

Nico Young (JRV)
Ardnaree: (indicated) 3.2 Mt @ 0.67% Ni. 0.04% Co
Ardnaree & T : (inferred) 90.1 Mt @ 0.63% Ni, 0.05% Co

=4
mora porphyry district (SFR)
{indicated & nfemad) 240 Mt @ 0.3% Cu, 0.29 gt

Operating mine

@ Exploration highlight previously reported M]
@ New announcement July-Dec 2019

10m @ 4.32% Cu New data July-Dec 2019

Back Creek (SBM) New project/operator July—Dec 2019

0 100 200 km

Base map shows major geological provinces of NSW
Data compiled by Geolcgical Survey of NSW




Attracting explorers to NSW

MinView

MINVIEW - web mapping application providing free
access to view, search and download a
comprehensive range of geoscientific data for NSW.

DIGS
DIGS - public, online archive

Provides access to over 140,000 non-confidential
reports and other documentary material held by
the NSW government.

Confidential exploration reports submitted prior to June
2016 will be made public in June 2021.
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Seamless Geology Project
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Demonstrated support for mining

Special Activation
Precincts (SAPs)

Good Friday.
» Tibooburra

Regional NSW

Future of
——— e e Minerals in
REFERENCE e
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Vision:
Our mineral and petroleum resources generating
prosperity for the people of NSW

Michael Wright
Deputy Secretary, NSW Division of Resources and Geoscience
Michael.wright@planning.nsw.gov.au
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