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GSV and the CSIRO jointly undertook research resulting in this data and information. 

This presentation may be of assistance to you, but the State of Victoria and its employees do not 
guarantee that the presentation is without flaw of any kind or is wholly appropriate for your 
particular purposes and therefore disclaims all liability for any error, loss or other consequence 
which may arise from you relying on any information in this presentation. The Victorian 
Government, authors and presenters do not accept any liability to any person for the information 
(or the use of the information) which is provided or referred to in the presentation.

CSIRO does not warrant the accuracy of this data or information and disclaims all liability for any 
reliance on it for any application or purpose.

Disclaimer
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Collaboration
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Alkaline silicate igneous rocks

• (Per)alkaline-silicate igneous rocks 
enriched in REE + HFSE elements

• Potential source of REEs, Zr, Nb, Sc, Y, Ta 
& Hf

• Fractionated mantle melts – extension

Altered trachyte. Den Hills 

Formation, Coleraine.

Source:[insert], Credit : [insert]Iridescent sanidine phenocryst. 

Brothers Syenite. Benambra. 
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Victorian systems

Th radiometric image. Gonzaga 
Monzonite and Gallows Hill 
Phonolite.

Focussed on:

• Radiometrics (Th)

• Similarities to known deposits – e.g. Toongi, NSW

http://earthresources.efirst.com.au/product.asp?pID=22&cID=13
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Geochemistry highlights

• Reconnaissance sampling – 
comprehensive geochemistry

• 71 samples across 5 systems

• 0.35% total rare earth oxide 
(TREO)

• 0.35%  Zr2O5

• 0.1% Nb2O5

Gonzaga Monzonite
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Comparison to worldwide resources

Modified from Beard et al 2023
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CSIRO characterisation 
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Electron probe microanalyser map (Andrews et al in prep)
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Gallows Hill Phonolite

REE + HFSE 
minerals are 
magmatic!!

Electron probe 
microanalyser map
(Andrews et al in prep)

Polarised UV light
(Andrews et al in prep)
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CSIRO characterisation 

Mt Leinster Igneous Complex - MacFarlane Syenite

Sample 321633

1cm

TIMA automated mineralogy
(Andrews et al in prep)
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MacFarlane Syenite 

Electron probe microanalyser & 
cathodoluminescence map
(Andrews et al in prep)
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MacFarlane Syenite 

Electron probe microanalyser & cathodoluminescence map
(Andrews et al in prep)



OFFICIALOFFICIAL
14

Implications

• REE + Zr + Nb were 
introduced by a post-
magmatic hydrothermal fluid

• This fluid was chemically 
different to the host rock

• This fluid will be most highly 
focussed somewhere



OFFICIALOFFICIAL
15

Mineralisation distribution

TREO Range 

3,163 ppm          99 ppm

Zr2O5 Range 

2,012 ppm              155 ppm
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• Multiple systems with elevated REE + Zr + Nb mineralization in Victoria 

• Mt Leinster Igneous Complex –  hydrothermal

• Gallows Hill Phonolite - magmatic

• Unidentified magmatic source and locus to the Mt Leinster hydrothermal mineralization

• Reconnaissance sampling – sparsely tested

Report to come:

• Den Hills Formation

• Gonzaga Monzonite 

• Pine Lodge Leucitite

• Geochronology

• Tectonic model to help with prediction

Summary
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Thank you

https://resources.vic.gov.au/geology-exploration/geological-survey-victoria
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