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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

NEW DATA (2022-2025)

U-Pb Zircon:

108 ages — GSV

U-Pb Apatite

6 ages collected by GSV

8 ages collected by CSIRO MinEx CRC

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)
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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

DO YOU EXPECT ME TO TALK?

NO MR. ZIRCON, | EXPECT YOU

TO ABLATE

SOMEWHERE IN THE BASEMENT OF GEOSCIENCE AUSTRALIA
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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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OROGENIC GOLD
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U-Pb zircon ages
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Unmixed age populations for Silurian mamgatism
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U-Pb zircon ages
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Unmixed age populations for early Devonian mamgatism
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Au-Sb, Au-Cu
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IS THERE A CAUSATIVE RELATIONSHIP BETWEEN MAGMATISM AND MINERALISATION ?

STAWELL BENDIGO MELBOURNE TABBERABBERA OMEQ DEDDICK KUARK MALLACQOOTA
ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE
o KANIMBLAN OROGENY [/ /o /"//////////////I//////////////////////////// A
o — -
3 Sunday Creek style Au-Sb? | 372 Ma
359 O T o Y MO SO = |_‘|_‘_' ual i - — 365 MO
S E 5 ;
] M NN,SS.,.,.,G, J
OO P A N eling i o e kS : C R 3 M
z 38 Q‘ AR \ A : T NN h s ’ OROGENY & 35e a
3 TABBERABBERAN OROGENY /7, LR, iz ( 391 Ma
o [ N NS - == RN
O 25 PN \ Snowy River Volcanics 402 MO
3 NTWOR e NN
E . 12 N BEO 15, 5 ERRINUNDRA [t 410 M
* N & NN R a
N g iz 420 Ma
419 Group 5 5 ’ \ TR ENAND GROUPT. 55, 30—\
=z | 5 \\ SN e, Sy oRtei 427 Ma
= | |z P o i | o
c?l: E l§ _ = fERE”Et rR:T{Ol ﬁ REO A ﬁ%ﬂte i 438 Ma
444 % VOISOV IS I OIS YL S S S S S S S S S S ]
E KIANDRA /
z |, § BENDOC GROUP Lo BENDOC GROUP
O | % _ | MAGMATISM IN VICTORIA COMPRISES
S (M| ogme i A NUMBER OF SHORT-LIVED PULSES
O g . | L] . .
. Sn-W - related to magmatism
485 \ O o4 25 e 8 e o 84 P e

CLOSE CORRESPONDENCE BETWEEN
THE AGE OF MANY OF THESE MAGMATIC

Bendigo style Au — unrelated to magmatism
PULSES AND MINERALISATION



A

MINERALISING EVENT SOURCE OF MINERALISING FLUIDS
EETSOATJ—CSrSek Magmatic underplating
4 — > and advective addition
(c. 378 Ma)
of heat
Prograde metamorphism
Bendigo Style Orogenesis and

Au (c. 440 Ma) crustal thickening
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Sunday Creek
Style Au-Sb Upward migration of
(c. 378 Ma) metalliferous fluids,

deposition of Au, Au-Sb in
upper crustal structures

Greenschist to amphibolite facies
metamorphism and dehydration in the
middle to lower crust

EVIDENCE FOR HIGH-DEGREE MANTLE
PARTIAL MELTING AND UNDERPLATING

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

calderas

—130

30

Bryan et al. 2010, E-S Reviews, 102, 207-229.

Extrusion of volcanics
contemporaneous with sediment
deposition on the surface

Granitoid emplacement in the
upper crust

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

Widespread magmatic under-
plating at the base of the crust

Upwelling of hot asthenosphere
and high-degree mantle partial
melting
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There is a good spatial
overlap between late
Devonian granitoid
magmatism and Au-Sb
mineral occurrences

* Au-Sb occurrences

MIDDLE TO LATE DEVONIAN

(i) Woods Point

MAFIC DYKES (i) Augusvale -Tabberabbera

A =Avon Synclinorium

SEDIMENTARYROCKS | | M =Macalister Synclinorium
Mc = Mansfield Synclinorium
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Thank You

RECENT PUBLICATIONS:

U-Pb zircon:

U-Pb Sn-W:

Re-Os:

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

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

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

RESOURCES !"!: ORIA
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