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Developments in argon geochronology have provided 

insight into the high- and low-temperature movement 

history of major continental-scale movement zones, as 

part of the National Drilling Initiative (NDI) component of 

the national-scale MinEx CRC project. These movement 

zones may extend over hundreds of kilometers as the 

continental architecture of Australia was assembled and 

reworked. 

The remit of the NDI is to promote mineral exploration in 

greenfields regions of Australia. As such major shear 

zones may represent major mineralising fluid conduits it is 

thus within the remit of the NDI and Min Ex CRC to 

understand the timing of movement history of these 

zones. 

This research will fill a critical gap in our knowledge. The 

Far East Yilgarn and Paterson Orogen are two of three NDI 

'Gap' areas in Western Australia, covered by the 

Neoproterozoic and more recent developed Officer, 

Canning, Eucla and Bight Basins. A critical part of 

understanding the geology involves understanding the 

geological history of the margins, as these are mostly 

greenfields themselves. Age constraints on the timing of 

shear zone movement and exhumation are poorly 

constrained, making it difficult to understand how this 

complex craton margin evolved, and the age of movement 

is important if we are to understand the controls and time 

lines of mineralisation as well as basin evolution.
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The Peake & Denison Domain at the north-eastern 
extremity of the Gawler Craton is a poorly known 
fragmented basement region under complete cover. 
Widespread regional IOCG style alteration and areas of
extreme magnetic anomalism together with limited dating 
suggest this terrane is more akin to Cloncurry rather 
than the Gawler Craton. A postgraduate student would 
work with Minotaur geologists in deciphering basement 
geology, tectonics, alteration characteristics and Cu-Au 
mineral potential. It is envisaged the student will make 
use of historic drill core, new aeromagnetic data, magnetic 
modelling and latest geochemical, geochronological
and petrophysical data extraction from drill core to build
up a new structural and time-constrained lithotectonic
model that will then be used to generate appropriate new 
exploration models. The region is also ideal for a Coiled 
Drilling Rig campaign of undercover investigative sampling 
to provide a targeted grid of new basement samples under 
cover. A 3-D cube of magnetic sources provides a third 
dimension into the basement. The student would assist in
area and target selection for such a proposal, and utilise 
the samples once collected as an important new data set 
additional to historic drillcore. The student is also expected 
to make major new contribution to evolving exploration 
and mineralisation models for this poorly known area, 
and potentially test their ideas in an undercover Paleo-
MesoProterozoic exploration setting.

Figure: Cathodeluminesence images of zircon grains from the 
Donington Suite at Punt Hill, Gawler Craton, South Australia.
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Aims:

(a) A transect of argon geochronology and T-t or P-t data 
for WA NDI regions;

(b) Improved understanding of the geological history of 
two NDI regions, to feed into NDI drilling programs and 
synthesis of the geological evolution;

(c) Improved understanding of the assembly of a large part 
of the Australian continent.




