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UN Sustainability GoalsAustralian Critical

Minerals Strategy

Relevance

The strategy projects significant economic gains from downstream processing, including a potential AUD 139.7 billion in GDP and 262,600 jobs 
by 2040.

Victorian

Roadmap

Motivation

• Provide a common set of data as an evidence base for evaluation, further studies and 
monitoring: Multi-element environmental geochemical baseline 

• Establish if the presence of mineral sands, and the critical minerals contained within, 
can be detected in the natural geochemistry of the region: REE + TiO2 + Zr

Aims
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Location

Introduction

Soil

Vegetation

Groundwater

Lake 

Sediment,

SaltParilla Sand
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Soil Sample 

Preparation

Elements Analysed 

in Soil

Introduction

REE + TiO2 + Zr



OFFICIAL

5

NWVic_Soil_1-6_tsg_tir:  Spatial Summary  (Bin=1  MinBin=5%  ujCLST 7.08, Mineral Subset)
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NWVic_Soil_1-6:  Spatial Summary  (Bin=1  MinBin=5%  uTSA+ 7.05, Mineral Subset)
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Thermal infrared (TIR): quartz ± kaolinite (crystalline/non-crystalline) ± 

feldspar ± gypsum ± calcite ± other clay

Shortwave infrared (SWIR): kaolinite & mica  

Mineralogy
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Geology

• Calcareous 

     Quaternary dune 

     deposits

• Calcarosol Soil

Geogenic controls
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Zircon

Geogenic controls
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Detrital quartz and 

zircon in sediment 

Geogenic controls
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Antimony Sulfur

Excess S
?Antimony Sulphide?

Geogenic controls
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Buried A-type Granite

Mag RTP

200 km
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Buried A-type Granite

Mag RTP

Geogenic controls

75 km
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Land Use Factors

• Fertiliser application

     ± urbanisation

Anthropogenic controls
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• Local Geology 

• Weathering of parilla-sand derived heavy mineral occurrences

• Anthropogenic

• Fertilizer addition (e.g. Bispo et al. 2021, Enviro. Pol. V289)

• Distal Geology

• River catchment geology

rutile, anatase, ilmenite, zircon, monazite and xenotime Sulfur

Critical Minerals Relevance
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• Alluvium-colluvium 

signal dominates 

southern study 

area 

• Other analytical 

approaches 

required for critical 

mineral 

exploration

• Normalisation 

factor varies 

geographically
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Groundwater

• 163 groundwater samples were 

collected from the state bore network 

across the study area

• Major, minor, trace elements 

analysed, including for Ti, Zr, REE

Groundwater



OFFICIAL

27

Acidic Groundwater

La

Dy

Total 

REE

Groundwater

Neutral Groundwater



OFFICIAL

28

Groundwater Soil

Groundwater
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Bringing it all together

• A snapshot of soil geochemistry of northwest Victoria in 2025

• Soil parent material = fluvially derived in the south or calcareous dune deposits 

in the north

• Soil mineralogy assessed by Hylogger and differences between partial digest 

and total digest
• Factors influencing soil geochemistry

• Geologic (mineralogy)

• Anthropic (fertiliser, urban centres)

• Physiographic (rivers)

• Soil REE, Ti and Zr anomalies primarily reflect changes in river catchment 
geology, c.f. weathering from underlying heavy mineral occurrences

• Groundwater REE anomalies associated with acidic water and the link to 

mineral sand occurrences is being investigated

Conclusions

Future Other Victorian regions, new techniques, integration with NGSA, refine 

survey design, integrate chemistry across sample types 

Aim 1: The geochemistry in soil baseline data, in conjunction with the other 

sample mediums, can be used as a basis for future monitoring and evaluation

Aim 2: Other approaches required for soil critical mineral exploration but 

groundwater may be of use
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Thank You

• See Poster on Board P043 for 

accompanying poster

• Soil and Groundwater reports 

to be released 2026 for free 

download
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