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Lachlan Orocline Model

• Lachlan Orocline model of 
Cayley & Musgrave (2015) 
suggests the Tabberabbera 
Zone is a possible along-strike 
extension to the Bendigo Zone 
instigating a renewed interest 
for gold exploration in the 
northern Tabberabbera Zone

• Gold exploration historically 
focused on the Western 
Lachlan Orogen

Schematic model of the Lachlan Orocline model. 
Modified from Cayley & Musgrave (2024).
ASO: Alice Springs Orogeny; NR: Nebine Ridge;
AI:  Anakie Inlier; CTP: Charters Towers Province; 
BRP: Broken River Province.
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after Groves et al., 2020 after Hart, 2007
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Knox-Robinson and Wyborn (1997)
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Analytical approach

Micro XRF Maia mapper
½ meter cores

Compositional maps

TIMA & SEM-EDS-CL
25mm polished rounds (PR)
Polished thin-sections (PTS)

Automated mineralogy, compositional maps,
cathodoluminescence

LA-ICP-MS
Minerals in PR and PTS

U-Pb dating of apatite

Macro Micro



Prospect 
name

Nearby granite N

Golden 
Mountain

Strathbogie 3

Homeward 
Bound

Yackandandah

2

Bon Accord 1

Happy 
Valley

5

Twist Creek
Beechworth

2

Barambogie 5

Bendigo/Gill 
Reef

Orogenic gold 9

Haunted 
Stream

Dead Bird Suite 4

31 samples from 8 
prospects/mines

Most samples are from 
the hornfels, 

metamorphosed Pinnak 
sandstone
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Prospects near Beechworth & Yackanhandah granites



Barambogie

Cathodoluminescence in quartz and WDS analyses at Barambogie illustrating a complex history: 1. low temp quartz; 2. high-temp quartz; 3. Dissolution of quartz and precipitation of silicates 
associated with gold deposition; 4. Late-stage Th-coffinite precipitated along grain boundaries illustrated by radiation damage in quartz (elevated NBOHC: Non-bridging oxygen hole centres)
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Barambogie





Barambogie





Beechworth granite:  
386 +/-4 Ma; Grange 
(2017) MSc

Apatite in quartz veins



Prospects near Beechworth & Yackanhandah granites



Twist Creek



Twist Creek





U-Pb apatite in quartz veins

Beechworth granite:  
386 +/-4 Ma; Grange 
(2017) MSc



Prospects near Beechworth & Yackanhandah granites
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Apatites record multiple 
hydrothermal fluids
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Yackandandah granite 
(400+/-2 Ma; 398 Ma)

U-Pb apatite in quartz veins

Two populations
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Prospects near Beechworth & Yackanhandah granites



Happy Valley



Happy Valley



Brothers Syenite, 
Mount Leinster 
Igneous Complex: 
232±5 Ma (Bowen 
1974)

Unnamed trachyte, 
western 
Tabberabbera Zone: 
227±12 Ma 
(unpublished)

U-Pb apatite in quartz veins
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Prospect near the Dead Bird Suite



Haunted Stream



Haunted Stream

Jurassic/Early Cretaceous 
magmatic activity (e.g. 
Otway Basin rift)
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Golden Mountain



Golden Mountain

Strathbogie (366+/-3; 
374+/-2; 382+/-3 Ma)





Bendigo/Gill Reef



Quartz

Arsenopyrite

Sphalerite

Muscovite

Galena

Apatite

Gold

Dolomite

Magnetite

Pyrite

Bendigo/Gill Reef



Harcourt Granodiorite:
371.3+/-2.7 Ma U-Pb 
zircon SHRIMP

Mineralisation dated at: 
446.3+/-4.8; 445+/-5 ; 
428+/-2 (Ar-Ar muscovite 
& sericite)

Bendigo/Gill Reef



Apatite compositions
Gold prospects

IRGS

Orogenic goldIRGS

IRGS

Orogenic gold
Orogenic gold

Igneous



Apatite compositions
A potential indicator to distinguish IRGS and orogenic gold

• Apatite compositions differ between 
intrusion-related and orogenic-style gold 
mineralisation

• IRGS: low Sr/Y, Th/U, negative Eu 
anomaly, high Mn/Fe (reduced fluids) & 
HREE/MREE 

• Orogenic gold: high Sr/Y, Th/U, positive 
Eu anomaly, low Mn/Fe (oxidised fluids) & 
HREE/MREE

• Mn/Fe > redox

• Sr/Y > fractional crystallisation of 
plagioclase or early saturation of apatite 
and delayed plagioclase crystallisation. 

IRGS

Orogenic gold



Contact: Coralie.siegel@csiro.au

Key takeaways
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