
OFFICIALOFFICIAL

steven.boger@deeca.vic.gov.au

Senior Economic Geologist

New U-Pb and Re-Os ages from 
Victoria and their implications for the 
link between granitoid magmatism and 
mineralisation.

AIG Victoria Minerals Round-up

26 June 2025



OFFICIALOFFICIAL
2

NEW DATA (2022-2025)

U-Pb Zircon:

108 ages – GSV

U-Pb Apatite

6 ages collected by GSV
8 ages collected by CSIRO
17 ages collected by University of Adelaide

U-Pb Cassiterite – Scheelite – Wolframite:

5 ages collected by GSV (4 samples with no result)

Re-Os Molybdenite – Arsenopyrite – Pyrite

8 ages – GSV (68 to little Re to analyse, 10 No result)

RECENT GSV GEOCHRONOLOGY – what we have done

EXISTING DATA

U-Pb Zircon:

150 ages – GSV and other sources

U-Pb Apatite

Nil

U-Pb Cassiterite – Scheelite – Wolframite:

Nil

Re-Os Molybdenite – Arsenopyrite – Pyrite

12 ages – GA, industry and academic sources

MinEx CRC
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RECENT GSV GEOCHRONOLOGY – who are we working with

U-Pb Zircon:

• National Collaborative Framework (NCF), 
Geoscience Australia

• Exploring for the Future (EFTF), Geoscience 
Australia

U-Pb Apatite

• Critical Minerals Initiative, Curtin University
• MinEx CRC, The University of Adelaide, CSIRO

U-Pb Cassiterite - Scheelite - Wolframite:

• Critical Minerals Initiative, The United States 
Geological Survey

Re-Os Molybdenite – Arsenopyrite – Pyrite

• Critical Minerals Initiative, The University of Alberta

:
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RECENT GSV GEOCHRONOLOGY – why do more?

U-Pb zircon 

Granitoids and volcanics - better precision and accuracy

U-Pb Apatite

Present in rocks that do not contain zircon, occurs in hydrothermal veins

U-Pb Cassiterite – Scheelite – Wolframite:

Dates Sn-W ore minerals

Re-Os Molybdenite – Arsenopyrite – Pyrite

Dates sulphide minerals associated with Au, Sb, Cu etc 
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MAGMATISM
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OROGENESIS & 
CRUSTAL 
SHORTENING
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Four Eagles
Re-Os Asp
443±4 Ma

OROGENIC GOLD 
DEPOSITS

Bendigo
Re-Os Asp
438±6 Ma

Resolution
Re-Os Asp
440±4 Ma Probability density plot

U-Pb zircon ages
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420 Ma
427 Ma

438 Ma

Unmixed age populations for Silurian mamgatism 

Probability density plot
U-Pb zircon ages
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420 Ma

Dorchap
U-Pb Cassiterite
435±2 Ma

Walwa
U-Pb Cassiterite
429±2 Ma

Mt Murphy
U-Pb Wolframite
426±4Ma

Probability density plot
U-Pb zircon ages

GRANITE Sn-W 
DEPOSITS

427 Ma

438 Ma
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Unmixed age populations for early Devonian mamgatism 

410 Ma

402 Ma

391 Ma

Probability density plot
U-Pb zircon ages



OFFICIALOFFICIAL
11

Granite Flat
Re-Os Mo
414±2 Ma

Unicorn
Re-Os Mo
412±2 Ma

Yarram Park
(Grampians Stavely Zone)
Re-Os Mo 413±2 Ma, 414± 2 Ma

Womobi
U-Pb Wolframite
395±5 Ma

Probability density plot
U-Pb zircon ages

POLYMETALLIC Cu-Au 
DEPOSITS

410 Ma

391 Ma
402 Ma
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Unmixed age populations for late Devonian mamgatism 

Probability density plot
U-Pb zircon ages

378 Ma
371 Ma

365 Ma
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Probability density plot
U-Pb zircon ages

378 Ma

371 Ma
365 Ma

Belltopper Hill
Re-Os Mo
376±2 Ma

Maldon
Re-Os Mo
376±2 Ma

Myrtle Creek
Re-Os Mo
370±1 Ma

Sunday Creek
Re-Os Asp-Py
379±2 Ma

Monkey Gully
Re-Os Mo
370±1 Ma

Crosbie
Re-Os Mo
386±2 Ma

Au-Sb, Au-Cu 
POLYMETALLIC 

DEPOSITS
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410 Ma

427 Ma

438 Ma

391 Ma
402 Ma

420 Ma

378 Ma

372 Ma
365 Ma

Bendigo style Au – unrelated  to magmatism

Sunday Creek style Au-Sb ?

Sn-W – related  to magmatism

IS THERE A CAUSATIVE RELATIONSHIP BETWEEN MAGMATISM AND MINERALISATION ? 

MAGMATISM IN VICTORIA COMPRISES 
A NUMBER OF SHORT-LIVED PULSES

CLOSE CORRESPONDENCE BETWEEN 
THE AGE OF MANY OF THESE MAGMATIC
PULSES AND MINERALISATION
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SOURCE OF MINERALISING FLUIDS

Bendigo Style
Au (c. 440 Ma)

Prograde metamorphism

Orogenesis and
crustal thickening

MINERALISING EVENT

Sunday Creek
Style Au-Sb
(c. 378 Ma)

Magmatic underplating
and advective addition
of heat
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Sunday Creek
Style Au-Sb
(c. 378 Ma)

Upwelling of hot asthenosphere 
and high-degree mantle partial 
melting

Widespread magmatic under-
plating at the base of the crust

Upper amphibolite facies meta-
morphism and partial melting in 
the lower crust

Granitoid emplacement in the 
upper crust

Upward migration of 
metalliferous fluids, 
deposition of Au, Au-Sb in 
upper crustal structures

EVIDENCE FOR HIGH-DEGREE MANTLE 
PARTIAL MELTING AND UNDERPLATING

Cu-Ni-PGE mineralisation associated in the
Woods Point Dyke Swarm

Extrusion of volcanics 
contemporaneous with sediment 
deposition on the surface

Greenschist to amphibolite facies 
metamorphism and dehydration in the 
middle to lower crust
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Au-Sb occurrences

There is a good spatial
overlap between late
Devonian granitoid
magmatism and Au-Sb
mineral occurrences
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Thank You

RECENT PUBLICATIONS:

U-Pb zircon: A geochronological transect across the Tasmanides
  https://ecat.ga.gov.au/geonetwork/srv/eng/catalog.search#/metadata/149757

U-Pb Sn-W: VCMSM Report 6 - U-Pb cassiterite, scheelite and wolframite ages from
  Victorian tin and tungsten occurrences.
  https://earthresources.efirst.com.au/product.asp?pID=1347&cID=70

Re-Os:   VCMSM Report 5 - Re-Os geochronology of Victorian mineral occurrences.
  https://earthresources.efirst.com.au/product.asp?pID=1346&cID=70

https://earthresources.efirst.com.au/product.asp?pID=1346&cID=70
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