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Outline

▪ Introduction

▪ Methodology

▪ Stratigraphic correlation

▪ Resource potential

▪ Summary
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Introduction

• Birrindudu Basin region:

• Birrindudu Basin

• Basement successions

• Previous work:

• Munson (2023), Crombez et al (2023), 

Schmid and Baumgartner (2024), 

Foley (2024), etc.

Objective: 

• Stratigraphic correlation with the age 

constraints on the Palaeoproterozoic and 

Mesoproterozoic successions to reveal the 

emerging resource potential in the 

Birrindudu Basin region in NT

• 26 hylogged drillholes
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Methodology – Geochronology

• Shallow marine clastic and carbonate 
deposits in the Limbunya, Wattie, Bullita and 
Tijunna groups

• Legacy and new SHRIMP U-Pb ages 
(Kositcin et al in press). 

• Geochronological ages derived from 
tuffaceous and sedimentary horizons.

• Highlighting the potential to host mineralising 
systems of similar to McArthur Basin and Mt 
Isa Province.
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Methodology – Multi-sourced data inputs

Data inputs:

• Mineral profiles from HyLogger data 

interpretation

• Lithofacies and sedimentary facies

• pXRF/ICP

• Fluid inclusions

• Petrophysical logs (GR)

Data analysis:

• clay-ratio – Pseudo-gamma ray 

logs

c𝑙𝑎𝑦 𝑟𝑎𝑡𝑖𝑜 =
𝑐𝑙𝑎𝑦

𝑞𝑢𝑎𝑟𝑡𝑧 +  𝑓𝑒𝑙𝑑𝑠𝑝𝑎𝑟 +  𝑐𝑎𝑟𝑏𝑜𝑛𝑎𝑡𝑒 +  𝑐𝐿𝑎𝑦

• Self-organising map (SOM) 

clustering:

o Probability that rock type 

belongs to petrophysical class    
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Methodology – Multi-sourced data inputs

Data inputs:

• Mineral profiles from HyLogger data 

interpretation

• Lithofacies and sedimentary facies

• pXRF/ICP

• Fluid inclusions

• Petrophysical logs (GR)

Data analysis:

• clay-ratio: Pseudo-gamma ray logs

c𝑙𝑎𝑦 𝑟𝑎𝑡𝑖𝑜 =
𝑐𝑙𝑎𝑦

𝑞𝑢𝑎𝑟𝑡𝑧 +  𝑓𝑒𝑙𝑑𝑠𝑝𝑎𝑟 +  𝑐𝑎𝑟𝑏𝑜𝑛𝑎𝑡𝑒 +  𝑐𝐿𝑎𝑦

• Self-organising map (SOM) clustering:

o Probability that rock type belongs 

to petrophysical class    
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DD90VRB2

Kunja Silt

Mallabah Dlst
MDA: ca 1654 Ma
(45.8 – 46.7 m)

Amos Knob Fm

Pear Tree Dlst

Margery Fm

Stirling Sst
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LBD2DD90VRB2

Core images from HyLogger dataset.

East West
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✓ In LMDH11, a zircon U–
Pb maximum depositional age of ca 
1867 Ma on a quartz phyllonite sample.
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Hole Depth Carbonate Total clay Feldspar K-Feldspar Plagioclase Silica Smectite Sulphate White-mica
LMDH5 upper 69.2 9.2 0.5 0 0.5 19.6 0.5 0 8.7

middle 33.5 9.3 17.9 15 2.9 27 1.1 10 8.2
lower 81.1 1.9 0.7 0.3 0.4 14.4 0.6 0.6 1.4

LMDH1 upper 74.9 4.6 0.5 0.5 0 18.5 0 0 4.6
middle 42.2 4 18.4 13.2 5.2 24.7 0 8.4 4
lower 86.7 0 0 0 0 11.6 0 0.6 0

LMDH4 upper 71.8 5.2 2.2 0 2.2 19.3 0 0 5.2
middle 43.1 3 16.5 10.9 5.6 28.8 0.6 6.5 2.4
lower 86.2 0.5 0.9 0.6 0.3 11.3 0.0 0.0 0.5

LMDH7 upper 62.5 15 1.3 1.3 0 18.5 0 1 15
middle 32.9 12.9 24.75 19.5 5.3 21.4 0.5 5.3 12.4
lower 83.8 1 2.5 0.5 2 11.3 0 0 1

Sulphides – 

Base metals

(LMDH4)
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Mallabah Dlst
Tuff: ca 1649 Ma
(420.25 – 420.4 m)
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WLMB001B MSFDD001 MSFDD002

Angarlarri Silt

Jasper Gorge Sst

Seale Sst

Gibbie Fm

Neave Sst

Mount Sanford 
Fm

Hughie Sst

Burtawurta Fm

Wickham Fm
MDA: ca 1640 Ma 
(780.1-781.1 m)

Antrim Plateau Volcanics
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99VRNTGSDD1 – Wattie and Bullita Groups

Seale Sst

Tiber Creek Fm

Skull Creek Fm

Bynoe Fm
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99VRNTGSDD2 – Bullita and Tijunna Groups

Stubb Fm

Wondoan Hill 
Fm

Battle Creek Fm

Weaner Sst

Bynoe Fm
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TIPD2:

• A tuff bed, which was 

previously defined as 

the Hinde Dlst, has 

been dated as ca 

1639 Ma recently.

• This provides a critical 

marker demonstrating

that middle to 

upper Limbunya age 

volcanic activity 

extends into the areas 

previously mapped as 

older Tolmer Group.
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TIPD2:
• A tuff bed, which was 

previously defined as 
the Hinde Dlst, has 
been dated as ca 1639 
Ma recently.

• This provides a critical 
marker demonstrating
that middle to 

upper Limbunya age 
volcanic activity 
extends into the areas 
previously mapped as 
older Tolmer Group.

82/68 – Reinterpretation

Mallabah Dlst

Killaloc Fm

Antrim Plateau 
Volcanics

Amos Knob Fm

Kunja Silt

Blue Hole Fm

Campbell Springs 
Dlst

Fraynes Fm
MDA: ca 1633 Ma 
(142.65 – 143.7 m)
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Summary and Future Work

➢ Stratigraphic correlations for 26 drill holes:

▪ Integrating the geochronological aging,  

mineral profiles derived from HyLogger 

data, lithofacies/sedimentary facies, 

geochemical elements , fluid inclusions 

data

▪ Clay-ratio and SOM class

➢ Update the stratigraphy of the Limbunya, 

Wattie, Bullita, Tijunna and Auvergne groups in 

the Birrindudu Basin

➢ Limbunya deposits extending to 82/68 and 

TIPD2. 

➢ Resources:

▪ Base metals suggested by the anomalies 

of elements and observations of sulphides

▪ Graphite
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Further information
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Thank you

Liuqi.wang@ga.gov.au
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