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Abstract

This project comprises four magnetotelluric (MT) transects in central and southern Austra ia which were

carried out with the aim of improving the understanding of the tectonic evolution of the region. The

basement geology of central and southern Australia records a long and com ex evolution. Prevailing

theories suggest that during the Proterozoic , the Australian continent assem ed through the collision of
p

b

separate continental pieces including the North Austra ia Craton, South Austra ia Craton, Warumpi Province

and Musgrave Block, The suture zones between these separate basement blocks are proposed to lie

within central and southern Australia. However, thick sedimentary cover obscures the proposed suture

zones so the theories are hard to substantiate through geological or geochem ical data. Central Australia

a so records significant Palaeozo c intracratonic reworking, including the Alice Springs Orogen, Despite

relatively good outcrop, significant aspects of the Alice SPrings Orogeny, such as its crusta -scale structure

and the source and extent of syn-orog enic fluid flow, are unknown Long-period MT is able to image

lithospheric-scale resistivity contrasts within the Earth which are often related to the ithological or tectonic

history of the survey reg on. MT has previouslY on been carried out to a imited degree in Austra ia, andv
never to address the geologically motivate dquestions of Proterozoic accretion in central and southern

Austra ia and the extent and nature of the Alice Springs Orogen, This study therefore involved carryrng

out four MT surveys in central and southern Australia, totalling 900 line kilometers, with the aim of using

the results to improve the understanding of the Proterozoic evo lution of Australia and of the Alice Springs

Orogen.

ents with fluxgate magnetometers recording long-

o three days to give resolution to crustal or upper

obust Remote Reference Magnetotellurics (RRRMT)

ts code in tle WinGLink package. Three MT surveys

n, Two of these surveys were linked and together

extended from the palaeoproterozoic North Australia Craton, over the proposed 9xolic Palaeoproterozoìc

Warumpi province, ove Palaeozoic Amadeus Basin and to the Mesoproterozoic

N¡uigráir. Block. Model ospheric-scale.domains, one corresponding to outcropping

Nortñ Australia Craton a ing to outcropping Warumpi Province and Musgrave Block,

lulh to at least 150 km depth. These results suggest that

e Block is contiguous and support the proposition

alia Craton. The southerly dip of the interface

ins from the MT data can provide a valuable constraint

to future drirrhore and geophysicar investigations Thestructi[TfJj]:å'i:,:i#1fl:r:1füîJfü?::i13'å'f

crustal-scale structure of the orogen, a20 km deep

is interpreted to represent the extent of fluid-rock

uids reach mid-lower crustal depths during pre-Alice

Springs Orogen rifting and later syn-deformational compression, destroying graphite in the Palaeoproterozoic

basement and increasing its resistivity.

The results from this study have provided significant new insights into the tectonic evolution of central and

southern Australia. Further MT surveys are planned and proposed throughout Australia to continue to

develop an understanding of the geological history and structure of the continent.
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