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Recent history — discoveries and studies

DNRME NW Mineral Province
Discovery Program

Research # Discoveries

______________________ S
P = P! Projecld N
TIME i B 30Map Northald B
] N NWQMEP L]
® [ Open file compila&:ns RESEARCH
DEPTH h P3s4 . +
[N NABRE .
h l ] CRCLEME 1and 2 : NEW DATA
. B PMD*CRC
" I Accre =
GA/GSQ mapping I » Ongoing geophysical and gédlogical studies
University studies (ARC,>50 PhD Theses) NN : -
1954 1964 1974 1984 1994 2004 2014 _
Lady J oretta o) ~ Ftarra{_/ t Dore | Tid("_)l.ﬂl(: rovillon R\%klands
est Henry EXPLORATION
100m ington @ Merlin T ACTIVITY
Osbarne/Kulthor
200m =)

THE UNIVERSITY SMIBRC
N OF QUEENSLAND WH Bryan Mining &

AUSTRALIA Geology Research Centre




Current state

NWMP mines are maturing

Decline in technical resources for

exploration companies

e Declining exploration expenditure
* Short time frame to closures e Decreasing resources for technical

e Declining economics of remaining support

Lack of exploration success — need Increased role of junior companies

for a “step change”

e Multiple research projects and e Shorter time frames
compilations over decades e Need to reach drill stage quickly
e Strong base of data and knowledge * Need to maintain investor interest

e Potential to improve industry focus
of precompetitive products

e Untried approaches required

New discoveries will not be easy

e Subtle
e Blind
e Buried under younger cover
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Future state

Key elements
of mineral
systems
understood and
mapped

New data and
approaches
aiding
exploration

Full toolkit for
footprint
recognition of
important
mineral
systems

Maximised
value and
relevance of
existing data
and knowledge
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NWMP Discovery Program Components

Comprehensive compilation
updating the existing open file data compilations (to extent possible)
distilling the results of geoscientific studies
ensuring that this information is comprehensive, spatially consistent, well-

explained
delivered in a form which can be easily used by explorers and other projects

Mineral systems insight
* Regional structural/stratigraphic targeting frameworks
*  Mineral systems and footprints
Studies of Igneous fertility
* New insights from data analytics

Exploration toolkits

e Atlas of Northwest Mineral Province mineral deposits

* Geochemistry over post-mineralisation cover sequences
* Halo models for recognition of blind or covered systems

Transformative new data and interpretations
New regional airborne gravity gradiometry
Cover geochemical surveys

Targeted drilling
New interpretations of existing precompetitive datasets
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Survey of Industry - results

 Responses from a range of major and junior companies
* Roles covering range from MD/CEO to Project Geologist

Updating compilations of open file exploration data IS 6% | [0 Ess T s e

Atlas of existing deposits and their footprints Bl 26% [
Ground gravity [N 21% 8%
Full indexed GIS spatial compilation 55 NS 29% [ |
High resolution magnetics and radiometrics  INREG___—__ 24% |
Innovative geochemical exploration under cover [ IS 32% S s% | 13%
Regional structural-stratigraphic framework studies | INEGE0ENN 30% 3% 20%
Targeted drilling 0N IS 32% [ 3 s
Mount Isa drillcore for major deposits IS SN 0% s e
Preparation of a geochemical toolkit  [IEEEN NN 33% S k0% L 1%
Use of new core-based hyperspectral tools [N 27% . 23% 23%
Field mapping — production of new field maps  §ll 52% L w% [ 19%
Studies of Magma fertility KGN NS 30% 3% 7%
Airborne Gravity Gradiometry  [INNEEINEGEN 30% [ o3  |TEmET
Remote sensing and geophysical alteration mapping N IS 23% 9% | 10% |
Detailed solid geology interpretation  |NEEEN NS 45% Co19% | 19%
Production of a regional high resolution gravity and magnetic inversion [N SN 45% 8% 10%
Inversion/interpretation of AEM/MT I NNESEENN N 33% 3% 7%
Reprocessing and interpretation of existing seismic data | N I 41% I T
Detailed field-based structural-metamorphic-geochronological studies 5 IS 37% [ 13% | s
Airborne EM  [H N 57% % 4%
Updating and/or reassessment of mineral process models [ N 48% . 16% 6%
Magnetotellurics NG 39% [T
Deposit economic geology studies NGNS 43% L 10% | 10%
Target prediction using deformation and fluid flow modelling L% s ] 35% 6% 3%
Target prediction using machine learning [N 29% 3% 6%

® Very Low Priority ™ Low Priority Moderate Priority ™ High Priority ™ Very High Priority
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Survey of Industry — top half priorities

Updating compilations of open file exploration data [ESSEM 6% [ 8% EssEs e
Atlas of existing deposits and their footprints B 26% [ aswm D mmmmmme e
Ground gravity SRR 2156 S
Full indexed GIS spatial compilation SRS 20% [ &3%  hEsmaaae
High resolution magnetics and radiometrics [ 22% 0 wmes s 0Dmmamme
Innovative geochemical exploration under cover IS 32% amimamme
Regional structural-stratigraphic framework studies | 0% [ E0% s
Targeted driling  IEEGHINESEENN 32%  S2s e
Mount Isa drillcore for major deposits |GGG 0% e e
Preparation of a geochemical toolkit [EGHIESSENN  23% [ 80, am
Use of new core-based hyperspectral tools . s 2% 3%
Field mapping — production of new field maps Bl s2% 6% aes T
Studies of Magma fertility [NIDEIENN 0% Eme e

® Very Low Priority ® Low Priority ™ Moderate Priority ® High Priority ~ m Very High Priority

* Open file exploration data (1/26)

« Atlas of existing deposits and footprints (2/26)
* Full indexed GIS spatial compilation (4/26)
 Mount Isa drillcore repository (9/26)
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Atlas of existing deposits and footprints

Updating compilations of open file exploration data [ESSEM 6% [ 856 AR
Atlas of existing deposits and their footprints 5l 26% A% 3%
Ground gravity MR 20% S
Full indexed GIS spatial compilation SIS 29% 2% 3%
High resolution magnetics and radiometrics [N 24% S Mm% 1%

Innovative geochemical exploration under cover |[JEIEN 32% S % 13%
Regional structural-stratigraphic framework studies | 30% S 30%  20%

Targeted drilling | NEEEN ISR 32% S 3% 18%
Mount Isa drillcore for major deposits I 0 e s

Preparation of a geochemical toolkit [N NN 33% 3% 1%

Use of new core-based hyperspectral tools 7% 20% 27% 2% 23%

Field mapping — production of new field maps 52% %% 19%
Studies of Magma fertility  [INEOEN SN 30% 3% 1%

® Very Low Priority ® Low Priority Moderate Priority ™ High Priority = m Very High Priority

OF QUEE‘NSLAND WH Bryan Mining &

AUSTRALIA Geology Research Centre

S THE UNIVERSITY SMIBRC
J




Atlas of existing deposits and footprints
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Northwest Mineral Province
Deposit Atlas Prototype

Mount Isa Cu-Pb-Zn-Ag and
Ernest Henry Cu-Au

January 2018
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Atlas of existing deposits and footprints
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Atlas of existing deposits and footprints
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74 Metal zoning and ore examples
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Atlas of existing deposits and footprints
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Atlas of existing deposits and footprints
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Atlas of existing deposits and footprints
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Atlas of existing deposits and footprints
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Mount Isa Region Drillcore Collection

Updating compilations of open file exploration data [ESSSM 6% [ 856 AR
Atlas of existing deposits and their footprints 5l 26% A% 3%
Ground gravity N 2356 I S S
Full indexed GIS spatial compilation SIS 29% 2% 3%
High resolution magnetics and radiometrics [N 24% S Mm% 1%

Innovative geochemical exploration under cover |[JEIEN 32% S % 13%
Regional structural-stratigraphic framework studies | 30% S 30%  20%

Targeted drilling  [NE360 ISR 32% 3% 16%
Mount Isa drillcore for major deposits I 0% | 29% L aem

Preparation of a geochemical toolkit [ISEN IS 33% S 3% 11%

Use of new core-based hyperspectral tools 7% 20% 27% 2% 23%

Field mapping — production of new field maps 52% %% 19%
Studies of Magma fertility  [INEOEN SN 30% 3% 1%

® Very Low Priority ® Low Priority Moderate Priority ™ High Priority = m Very High Priority
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Mount Isa drillcore repository

o Key resource for explorers in the region

 Representative core and accompanying information all major
deposits

o Collection under way
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Full indexed spatial data compilation

Updating compilations of open file exploration data [ESSSM 6% [ 856 AR
Atlas of existing deposits and their footprints 5l 26% A% 3%
Ground gravity RN 2150 I S
Full indexed GIS spatial compilation  ESNEE 29% 3w e
High resolution magnetics and radiometrics [l 24% S Mm% 1%

Innovative geochemical exploration under cover [5G 32%
Regional structural-stratigraphic framework studies | 30%

Targeted drilling  [IEEEH S 32%
Mount Isa drillcore for major deposits [ NGNS 0%

Preparation of a geochemical toolkit [N NN 33%
Use of new core-based hyperspectral tools Il NSNS 27%
Field mapping — production of new field maps 52%
Studies of Magma fertility  [INEOEN SN 30%

® Very Low Priority ® Low Priority Moderate Priority ™ High Priority = m Very High Priority
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Full indexed GIS spatial compilation

* [Faceted spatial data index

« Updated time-space chart

* GIS time-sliced stratigraphy, structure, igneous events
o 2D isopachs/depths from existing 3D models

* Exploration target compilation

 Compilation of miscellaneous legacy datasets
— Metamorphic map
— NABRE sections
— CRC LEME regolith maps
— Others as available

 Update of solid geology interpretation where justified
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Faceted spatial data index

 Full compilation of reports, theses, publications, etc

o Categorised by study focus, data type, mineralisation style,...
o Spatially indexed

o [Faceted search by theme

Data type
GIS
Raster
Report
Thesis
Article
Map

& GIS

£3 Prospectivity

=R ] ka0 wa Ln

3D Model
Study focus general ‘
Stratigraphy 2
Structure 3

°
Geochemistry 4 Download
Geophysics 6 ° VleW
Prospectivity 1 . |_| n k
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Updated time-space chart
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Updated time-space chart \
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2D Isopachs/depths from existing 3D models

THE LINIVERSITY
@ Cuesnal i Sgovemment NORTH-WEST QUEENSLAND OF QUEENSLAND
. Rl Strategic Resources Exploralion Program S

PROTEROZOIC TIME-SP’,ACE %HART, 2017
kg b o, NPT MUY & S0Uthe R M Aethir

TP P R
horara | “n

= .
pmd*CRC I7 report

Sy
......

W/ //%ﬁ?/ﬂ V7 I D A L Zos glg”/%’ﬁ%}_ﬁ/&

e ERN p o

L 22
M - e | e o --.E ==, -

— S = ==
o -
i S el | |
= TR —'__:‘ Pl
= e =1 3 ———

THE UNIVERSITY SMIBRC
N OF QUEENSLAND WH Bryan Mining &

AUSTRALIA Geology Research Centre




Isopachs from 3D models

THE LINIVERSITY *
@0“*"5" overmment NORTH-WEST QUEENSLAND OF QUEENSLAND m -

o Strategic Resources Exploralion Program
: PROTEROZOIC TIME-SPACE CHART, 2017 i Th |ckne ss Isa
. ; i"::'m.— “;t?_zl: 1 - e h:“'..;' ‘..;,_.T‘ H -

i - Superbasin

“] 1670-1650

/@W

e n e o

N

e wl(fii/{/ ////(’ v

RIELIL

\
N

//’w/% 5

iiEi iRl

THE UNIVERSITY SMIBRC
N OF QUEENSLAND WH Bryan Mining &

AUSTRALIA Geology Research Centre




Exploration target compilation
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Current Status and Next Steps

e Current Status
— Time-space compilation complete
— Atlas Prototype complete
— Target compilation complete
— Spatial data index well progressed
— Core collection under way
— Legacy datasets near completion
— Solid geology updates under way

 Next Steps

— Expand Atlas Prototype (Mt Isa/EH) to full atlas of all deposits
— Full core collection
— Additional studies based on gap analysis
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Success Scenarios

1. In exposed and data-rich
areas of the Mount Isa
region: Value-added
interpretation of
geoscientific datasets,
combined with state-of-
the-art data analytics,
uncovers a previously
unrecognised or under-
appreciated target which
turns into a major
discovery

SMIBRC

WH Bryan Mining &
Geology Research Centre
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2. In areas under relatively
thin cover: New insights
into key controlling features
and halos related to known
deposits, combined with
new geophysical and deep-
looking geochemical data,
result in a new major
discovery

3. In deeply covered areas:
New interpretations and 4D
models allow mapping of
high priority target regions,
and a new major discovery
is made with the aid of
these interpretations and
new datasets
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