Multiscale exploration vectoring in
the Tennant Creek Au-Bi-Cu

province:

BLES HOBMIHE o 2

Insights from chlorite chemistry

Damian Braize (CODES)

Dr. Jeffrey Steadman — Prof. Sebastien Meffre

AGES Alice Springs 15" April 2026

W oo g .
N9  Australian Government
el e

Thesgm9 kY Geoscience Australia

@ UNIVERSITYef _
TASMANIA TR
CODES @76 NORTHERN e

b
0249 TERRITORY emmerson

EEEEEEEEE




AP ‘w“"“”’"‘",’f ;
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What tool can be powerful enough to help
exploration across different scales in
Tennant Creek and beyond?




INTRODUCTION > Chlorite chemistry >
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INTRODUCTION > Chlorite chemistry >
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Propylitic alteration - Resolution, USA (Cooke et al. 2020)

‘70 80 mm

Chlorite alteration - Finlayson Lake, Canada (Denisova et al. 2023)

=>» Chlorite has been used as a vectoring tool in numerous deposit types. What about in Tennant Creek ?7?



? ' INTRODUCTION Geology of the Tennant Creek province
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INTRODUCTION >

Geology of the Tennant Creek deposits

Sediment

Weathered
altered sediment
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Ironstone
(mt-chl-gz)

Soil and

--aeolian cover

Exit plume
100-250m

Mineralization

100-500m
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100m

Base of oxidation

Chlorite samples
* Mineralized ironstone

* Weakly mineralized ironstone

* Chlorite alteration halo

j Sedimentary rocks

ﬁ Ironstone stringer in sediments

Host lithology
Warramunga Formation

Hematite-rich, argiliceous shale
and siltstone

Sandstone and greywacke
Shale and siltstone

Alteration assemblages
Post-mineralization stage

- Dolomite - talc - quartz

Mineralization stage
I:l Sericite - chlorite - quartz
- Hematite - quartz + chlorite

I:I Chlorite - quartz £ muscovite

Pre-mineralization stage

I:l Chlorite

- Magnetite + quartz * chlorite ironstone

I:I Quartz - chlorite - sericite

Vein stages
Post-mineralization stage

= Dolomite - talc, quartz, and calcite

Mineralization stage
= Quartz - chlorite

Chalcopyrite + quartz + pyrite

= Quartz - hematite - gold - bismuth -

chlorite + chalcopyrite

Pre-mineralization stage
== Magnetite + quartz + chlorite

After Cuison et al. (2015)




7?\ INTRODUCTION Chlorite is widespread in Tennant Creek deposits

Exit plume
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Chlorite samples

K * Mineralized ironstone
/ N\

* Weakly mineralized ironstone

ﬁ Ironstone stringer in sediments
* Chlorite alteration halo

Ironstone stringer 2 5 w5 Sedimentary rocks
100m
After Cuison et al. (2015)




- INTRODUCTION > A multiscale approach

Province
Deposit scale
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Sample scale

scale
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100 m -3 km
GREENFIELDS
> 50 km DEPOSIT CLASSIFICATION
WORLD

Several scales, several approaches, ONE TOOL : Chlorite chemistry



| SAMPLE SCALE >
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=» Chlorite chemistry provides information about critical metals presentin
some of Tennant Creek deposits

=>» Cobaltis incorporated into the chlorite structure proximalto Co
mineralization.
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| SAMPLE SCALE >

Chlorite composition gradients at sample scale
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=» Sample-scale variations in chlorite composition away from ironstone highlight fluid flow pathways in Tennant

Creek systems



%Q%K OREBODY SCALE > Chlorite chemistry as a vectoring tool to high-grade ore >

| | |
2 z . Ironstone (magnetite - chlorite + quartz)
Wh Ite DeVI I R . Mineralized ironstone (Cu-Au-Bi) White DeVi I © Sédlments
R i e Ca 1S I:l Stringer mineralization 1000 O
‘ ‘I]]] Chloritized sediments
900 RL D Quartz-porphyry ]
r E Spotted sediments B ... . .‘@ @
I . ::"-':-:-‘.* Sample (projected onto section) @ .:
..... P~ 100 @ 00
£ (9 bo . ) .
: a-r
_______ o v { ® 0 Ironstone stringer
N’ @
C e m * (1
- 10
) & \.‘. ®
® Weakly mineralized
~ ® o ironstone
......... .| High-grade mineralized
800 RL | : ironstone e
i1 02 1 2 3 45 10 20 30 100 200
V (ppm)
0 o =» Chlorite chemistry variations within ironstone body
) meter Lo pointing towards mineralized centre of the deposit
C | 5050N 151508




OREBODY SCALE > Chlorite chemistry as a vectoring tool to high-grade ore
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DEPOSIT SCALE >

White Devil case study
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=» Systematic variations in chlorite chemistry (e.g., K, V, Bi, Ni...) can indicate mineralization well beyond

mapped alteration zones and geochemical anomalies, with vectors up to 1500 meters



DEPOSITSCALE > White Devil case study >
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=>» Vectors are observed perpendicular to main structures controlling hydrothermal fluid flow.
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=» Application of chlorite chemistry in greenfield or undercover terrains has the potential to guide the next
generation of discoveries.



PROVINCE SCALE> Mineralized vs. Barren ironstone >

Can you spot any differences?
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PROVINCE SCALE>

Mineralized vs. Barren ironstone

B

Cr

Barren 5 Mineralized
I O

O

?Eog%

L

(n=775)

=
o

-

1000 4

100 5

Barren ; Mineralized

X

(n=775)

(B, Cr, Mn, Fe, Cu, Sr, Sn, U...)

=» Chlorite distinguishes barren from mineralized ironstones

=>» Variations explained by different ironstone and/or fluid chemistry
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,3,:;, GLOBAL SCALE > Chlorite as a tool to classify ore deposit types
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%) GLOBAL SCALE
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Chlorite as a tool to classify Tennant Creek deposits

>
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=» Chlorite chemistry is a powerful tool to classify ore deposit types

=» Tennant Creek chlorite coincides with global IOCG chlorite, contributing to resolve the debated classification of TC

-1
PC1

=» Known chlorite vectors from different environments (porphyry, VMS...) are therefore not relevant for Tennant Creek m



) CONCLUSIONS > Chlorite chemistry : a multiscale tool >
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% ) CONCLUSIONS > Chlorite chemistry : the Swiss Army knife for exploration in Tennant Creek >

Vectoring to ore in distal

' \/ environments (greenfields)

\ .

Vectoring to ore in
proximal environments __
(brownfields)

Ironstone
fertility assessment

Thermobarometer

Classification of
Tennant Creek deposits

Deposit modelling

Structural vector




CONCLUSIONS Tennant Creek and beyond...
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Chlorite chemistry may be
a powerful exploration
tool in undercover or
underexplored regions,
such as inthe East
Tennant and Rover Field

Potential to contribute to
future discoveries in and
around the Tennant Creek
province
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