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We acknowledge and respect Victorian Traditional Owners
as the original custodians of Victoria’s land and waters,
their unigue ability to care for Country and deep spiritual
connection to it.

We honour Elders past and present whose knowledge
and wisdom has ensured the continuation of culture
and traditional practices.

Resources Victoria is committed to genuinely partnering
with Victorian Traditional Owners and Victoria’s Aboriginal
community to progress their aspirations.
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Project Aims

Establish an environmental geochemical baseline

across northwest Victoria

» Victorian Critical Minerals Roadmap (2024)

» A snapshot of environmental chemistry for
future monitoring and evaluation

» Understand how critical minerals & strategic
materials occur in the landscape

» Reconnaissance sampling of soil,
groundwater, vegetation and lake sediments
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Geology and hydrogeology

SOUTH AUSTRALIA

* 4 main aquifers: Shepparton Formation, Parilla Sand, Duddo Limestone,
Renmark Group

 Mineral sands within the marine Miocene-Pliocene Parilla Sands

« Groundwater mostly saline > 10,000 mg/L
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A

Methods
. A
* 104 near surface soil samples 10 — 20 cm
 Partial digest and total digest on < 2 mm fraction
« ~14,000 data points
« 137-page baseline soil geochemical atlas
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Factors influencing soil geochemistry
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Factors influencing soil geochemistry

« Geological — mineralogy of parent material
* Physiographic — presence of rivers
« Anthropogenic — land-use changes (minor)

Mineral sands and local
geology not reflected in soil
geochemistry
» Other sampling or
analysis types
required for mineral
sand exploration

Fluvially derived
from Palaeozoic
basement rocks
(e.g. the
Grampians)

OFFICIAL

Low

High

Total Digest

! Near surface soil
Inverse Distance

Weighted
interpolation
Zr
mg/kg
I 33 -208
I 209 - 220
I 221-233

Zirconium (Zr)

(sub-2 mm) chemistry

234 - 245
246 - 258
259 - 273
274 - 290
I 291 - 308
I 309 - 335
I 336 - 703

Sample sites
A 33-703

~ Study area

Mineral Sand
occurrences

Structural

£ones BENDIGO

Rivers ZONE

Bendigo o

STAWELL
ZONE

GRAMPIANS
STAVELY
ZONE

@ Ararat

GLENELG
ZONE



Gold concentrations in soil
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A

Methods

« Groundwater samples from 161 state observation
bores
« Bailer sampling to enable rapid regional
reconnaissance sampling
* Detailed geochemistry analysis, including:
80 different major, minor and trace elements
(including Ti, Zr and REE)

« Age-dating isotope tracers (tritium and
radiocarbon)

* Natural radioactivity (including uranium,
thorium and radium isotopes)
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Hydro-chemical and geological conceptual model

Parilla Sand groundwater Recharge to the Parilla Sand

becomes highly saline and ~ s occurs across study area
acidic towards Lake Tyrrell

- Shepparton
& Formatjon

Evaporation
significant in
shallow aquifers

An some areas mixing occurs between
saline groundwater in the Parilla Sand
and groundwater in the deeper aquifers
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Elevated metal concentrations in groundwater

 Concentrations of several
metals above Australian
and Victorian medians

 REE, Au, Co, Li, Ni, Se
among others

* Tiand Zr mostly below
detection
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A

Metal concentrations in acidic groundwater

« Concentrations of most
metals highest in acid-
saline groundwater in
the Parilla Sand

Groundwater pH decreases

<

Increased mobility of metals

2

Accumulation in groundwater

« High REE in neutral pH
and/or away from mineral
sand occurrences warrant
further investigation
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Groundwater metals and basement geology
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» Elevated pathfinder elements for Cu, Au and massive
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south of the study area in Grampians-Stavely Zone
(O’Neill et al. 2018)

600|0000

59010000

, €'4¥ e
{4 ¥ g \Mag RTP .

OFFICIAL

500000 600000 700(



Gold in groundwater

Gold (Au) 7

[0 Orogenic Au deposit
@ Alluvial Au deposit

Partial Digest
Near surface soil
(sub-2 mm) chemistry

» Elevated gold (x arsenic, mercury) in
groundwater in the eastern study area

» Co-occurrence with gold anomalies in soill
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Case study: North central Victoria
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Case study: North central Victoria
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Summary

» A baseline of environmental geochemistry in an area of critical minerals potential
* Near-surface soil chemistry is primarily influenced by the geology of its parent material

» Metal concentrations (inc. REE) in groundwater can be significant and are often driven by
acidic pH

« Anomalous gold and arsenic concentrations were measured in groundwater and soil in
eastern parts of the study area

 Arsenic and gold in groundwater (+ soil) can be an effective exploration tool

Observation bore, First People of the Millewa-Mallee
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A

Summary

« Reports and data freely available

Baseline groundwater

Baseline soil geochemistry of geochemistry of northwest

* Vegetation and lake sediment northwest Victoria Victoria
geochemistry datasets on the oy R Ly T G, el RL. Tharne, S5 Herley, 5.1 Trevers,
&K. Fenselau B. Mahan & T. Pinchand

Victoria’s Critical Minerals and
Strategic Materials

!
horizon Vitries el Minerasand

Report 10 Report 11

« Application of dataset across
multiple industries

« Scope for survey expansion into
other areas of critical
mineral/strategic material
potential
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