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Mulgathing Map

Northwest Mulgathing Complex - interpreted pre-Cambrian basement geology. �
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Broad Age Groupings

The broad age groupings of the Gawler Craton show it comprises an Archaean core subject to Proterozoic accretion and intrusion.  �
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Outcrop versus Cover

Apart from potential field data, what we know of the northwestern Gawler Craton is based on a few percent of outcrop, and drillholes. Neither are representative of the whole. Generally, the most resistant rocks, such as BIF, are outcrop-forming �
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Known periods of tectonism

The western Gawler Craton is dominated by Archaean and Palaeoproterozoic rocks. The Sleafordian Orogeny produced widespread granulite facies metamorphism, although some areas only attained greenschist and amphibolite facies. The effects of the Kimban Orogeny are more restricted and probably confined to shear zones. As yet, the Kararan Orogeny is poorly defined. ��
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Magnetics and crustal struture

The metamorphosed Archaean rocks, pelites, metamorphosed felsic volcanics, greenstones, and BIFs, are generally weakly magnetised. Stronger magnetisation is in the early Proterozoic St Peters and Hiltaba Suites plutons. Shear zones are prominent in the magnetic data. They mostly have dominant northeast and east–west components in their trend, although in detail the shearing shows quite a complex pattern. What is the history of shearing in the Gawler Craton? How do the shears connect in space and time? �
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Argon- argon results

Geoff Fraser did the Ar-Ar analyses �
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Coorabie Shear Zone 

The Coorabie Shear Zone is about 1540 Ma. �
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Christie Domain

The Christie Gneiss is ~2450 Ma. Does this result, ~1650 Ma, represent resetting during intrusion of the St Peters Suite or movement on the nearby northeast-trending shear zone?  �
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Tallacootra Shear Zone Photographs

The shear zones in the northwestern Gawler Craton are poorly exposed. A small part the Talacootra Shear Zone is, by contrast, very well exposed. ��
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Tallacootra Shear Zone Aage

Although sub-parallel to the Coorabie Shear Zone, the Tallacootra Shear Zone was (re)activated some 100 million years later. �
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Lake Ifoulf migmatite

These Ar-Ar ages may come from resetting of micas during movement on the Tallacootra Shear Zone. Equally, they may record an earlier deformation �
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Location of  dated samples

The Ar-Ar data show that the northeast-trending shear zones are not the same age. Their ages may range over 200 million years. Whatever this means, it tells us that the Gawler Craton was still deforming after ca1590 Ma, the accepted age of cratonisation. �
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Chemical dating of monazites

Chemical dating of minerals has been available for about a decade but it has not been widely used, yet. Oli Holm, Ron Berry and Dave Steele did the analyses. �
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Advantages of chemical dating

Chemical dating uses the assumption that, in some minerals, especially monazite, all the Pb is radiogenic. Measurement of their Th, U, and Pb contents, using an electron microprobe, can be used to calculate the age of the mineral. Data are collected from grains in polished thin section, so their petrographic context can be used to understand what the geochronology is telling us.�The method is well tested. More details can be found at this Geological Society of America web page or this University of Massachusetts web page. �



Presenter�
Presentation Notes�
Sample locations of chemical dating

Results of chemical dating on samples with known ages (yellow) and with unknown ages (blue). The chemical ages are about 1% younger than SHRIMP ages. These results were obtained within two weeks of submitting the samples. The ages for the Yerda Shear Zone are preliminary. The northernmost sample (2426 Ma) was taken from a sheared granite. At this stage, we do not know if the age is one of shearing or intrusion. If the former, we have a record of a billion years of shearing in the northwest Gawler Craton �
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Interesting results

Data obtained from drill core samples clearly show the Kimban and Sleafordian Orogenies. The bumps on the Sleafordian curve, at about 2200 Ma and 2600 Ma, are statistically relevant, but their geological meaning is still unassessed. Are we be beginning to unravel the pre-ca2450 Ma history of the Gawler Craton? �
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Some implications for exploration

What are the lessons for minerals explorers? ��
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Implications for exploration cont.

Because of the importance of shear zones in Au mineralisation, it is essential to understand the history of shearing in the northwestern Gawler Craton. 

	-The northeast-trending shear zones were active at least up to about 1450 Ma 

	-Seemingly related, parallel shear zones were not active at the same time 

	-Any episode of shearing may have been part of a mineralising event 

	-Shearing may have significantly modified the arrangement of crustal blocks 

	-Crossing a shear zone may require a reinterpretation of exploration models 

�
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