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Integrated interpretation of geology and geophysical data

• Geophysical data has enormous value in covered 
terranes and is an effective tool for geological 
map production and structural analysis

• Helps to connect and extend observations from 
sparse outcrop and drill-core to covered areas

• Interpretation also provides context for other 
geoscientific studies



Overview
• Tanami Interpretation Project 

– Processing new and open file industry data

– Solid geology interpretation 

– Petrophysical analysis

– Forward modelling and seismic 
interpretation

– DIP 021 & 022 from the NTGS

• Mount Peake Interpretation Project

– Processing new and open file industry data

– Solid geology interpretation 



Regional Geology
• Located in northern Australia, the Tanami Region, northern 

Aileron and southwest Davenport provinces preserve an 
important record of: 

• Basin development

• Extensive magmatism

• Multiple deformation and metamorphic events occurring 
along the margin of the NAC

• Highly prospective for gold, and preserves several deposits 
including Callie, Tanami, Granites and Groundrush in the 
Tanami Region.

• Preserves the Cu-Pb-Zn Home of Bullion Prospect in the 
northern Aileron Province



Stratigraphy
• Tanami Group 

• Fe-rich, siliciclastic, minor chemical sedimentary rocks with intercalated 
and intrusive mafic volcanics

• Ware Group 

• Felsic volcanic rocks, siliciclastics and minor mafic volcanics

• Lander Rock Package

• Metasedimentry rocks of turbiditic origin, equivalent to the Killi Killi Fm

• Ooradidgee and Hatches Creek groups

• Siliciclastic sedimentary rocks and subaerial volcanics

• Granitic Intrusive suites

• Grimwade, Frederick and Birthday suites in Tanami Region

• Barrow Creek Granite Complex & Devils Suite in the Davenport Province



Challenge of cover



Tanami Geophysical data
Magnetics and Radiometrics
• NTGS Data

• New survey comprises 2 main blocks at 200 m, 7 
infill blocks at 100 m

– Noise removed, reduced to pole, filters applied

• Open file industry data:
• 72 Aeromagnetic surveys processed

– Reprojected, regridded, noise removed, 
reduced to pole, filters applied

• 44 Radiometric surveys

– Reprojected, Ternary image produced



Mt Peake Geophysical data

• NTGS Data
• New survey acquired at 200 m, several infill blocks at 100 

m

– Reduced to pole, filters applied

• Open file industry data:
• 18 Aeromagetic surveys processed

– Reprojected, regridded, noise removed, reduced to 
pole, filters applied

• 12 Radiometric surveys

– Reprojected, Ternary image produced

• 6 Gravity surveys



Geophysical data





Tanami Group



Central Mount Solitaire



Lander Rock Formation



Structural analysis



Structural analysis – Tanami Region
Coomarie and Frankenia Domes

• Highlighting D1 isoclinal folds parallel 
to low angle thrust faults

• Refolded during D2, D3, D4

• Major NE-striking F5 synform
between domes

• Offset along WNW- and NW-striking 
dextral and sinistral faults



Forward modelling

DBF

Tanami Region
Aileron Province



Structural analysis – Tanami Region
Central Mount Solitaire

• Southward D1 tectonic vergence

• Multiple overprinting fold events during 
D2, D3, D4, D5

• Abundant intrusions within fold hinges

• Major NE-striking open F5 antiform

• Truncation of folds along NE thrust and 
offset along WNW-striking sinistral fault



Structural analysis – Aileron Province
• NW-SE  to WNW-ESE striking tight to 

isoclinal F1 Folds; initiation of major NW-
striking high strain zones (DA1) 

• Sinistral reactivation of shear zones (DA2) 
and development of macro-S-C fabric

• Overprinting, long wavelength, NE-SW 
striking open F3 folds (DA3) 

• Multiple generations of cross-cutting late 
strike-slip faulting



Structural analysis – Davenport Province
• NW-SE striking upright F1 Folds developed during 

NE-SW shortening (D1). 

• Deformation becomes more intense in the Osborne 
and Crawford Ranges where F1 folds are more 
isoclinal

• Sinistral strike-slip faulting along a series of 
anastomosing NW to W–NW-trending faults and 
shear zones. 

• Broad, open NE-trending F2 Folds formed under NW-
SE shortening (D2)



Structural framework
• Tanami Region

• D1-2 is attributed to the ca. 1830 Ma Tanami Event

• D3-6 is attributed to the ca. 1825–1790 Ma Stafford Event. 

• Northern Aileron Province 
• D1–D3 is attributed to the ca. 1825–1790 Ma Stafford 

Event. 

• D4 potentially occurred during the Yamba Event, and D5
during the Strangways Event  

• Davenport Province
• D1-D2 attributed to the Davenport Event

• Timing of the event remains poorly constrained



Structural framework
• Diachronous sedimentation and 

deformation across the Tanami, 
northern Aileron and Davenport 
provinces indicated by new structural 
histories, reflecting changes in boundary 
forces along the margins of the NAC

• Requires further metamorphic and 
geochronological studies to test 
correlations



• Findings of this work have implications for understanding stratigraphic correlations and 
deformation events across the region, which in turns can inform on the assembly of the 
northern Australia during the Paleoproterozoic 

• Provides a framework to test in future mapping and exploration across the region

• Interpretation supports the Mount Charles Formation sitting within the Tanami Group

• Transitional relationship with the Tanami Region and Aileron Province

• Continuous geophysical response is observed between the Lander Rock and Killi Killi
formations. 

• Recognise magnetic unit within the Lander Rock Formation in the Aileron Province. This 
requires follow up work, but one theory is it may be an equivalent unit to the Dead Bullock 
Formation in the Tanami Region 

Conclusions



Project outputs
• Tanami Project

• Report 

• GIS data

• Processed Geophysical data

Blaikie, TN, McFarlane, HB, Ibrahimi, T (2020). 
Aeromagnetic interpretation of the Tanami Region. 
CSIRO, Australia. CSIRO EP204890, 123 pp. 

Blaikie, T., McFarlane, H., Ibrahimi, T., 2020. 
Aeromagnetic interpretation of the Tanami Region: 
GIS. Northern Territory Geological Survey Digital 
Information Package DIP021

Blaikie, T., McFarlane, H., Ibrahimi, T., 2020. 
Aeromagnetic interpretation of the Tanami Region: 
Geophysical Data. Northern Territory Geological 
Survey Digital Information Package DIP022



Australia’s National Science Agency

Mineral Resources

Teagan Blaikie
Research Scientist
Team Leader: Basins
Teagan.Blaikie@csiro.au

Helen McFarlane
Research Scientist
Helen.McFarlane@csiro.au

Thank you

mailto:Teagan.Blaikie@csiro.au
mailto:Helen.McFarlane@csiro.au

	Solid geological interpretation and structural analysis of the Tanami Region and northwest Aileron Province. �Insights from newly acquired regional aeromagnetic surveys
	Integrated interpretation of geology and geophysical data
	Overview
	Regional Geology
	Stratigraphy
	Challenge of cover
	Tanami Geophysical data
	Mt Peake Geophysical data
	Geophysical data
	Slide Number 10
	Tanami Group
	Central Mount Solitaire
	Lander Rock Formation
	Structural analysis
	Structural analysis – Tanami Region
	Forward modelling
	Structural analysis – Tanami Region
	Structural analysis – Aileron Province
	Structural analysis – Davenport Province
	Structural framework
	Structural framework
	Conclusions
	Project outputs
	Thank you

