THE UNIVERSITY OF ADELAIDE

_ Department of Geology and Geophysics

Proterozoic tectonic models with application
to the Mount Painter Inlier

Jonathan Teasdale, B.Sc.

Thesis submitted as partial fulfilment for the
Honours Degree of Batchelor of Science

November, 1993 |

Supervisor: M Sandiford



Table of Contents

ABSTRACT
TABLE OF CONTENTS
PREAMBLE
PART ONE Geological Investigations in the '
Mount Painter Inlier
Chapter1 A geological overview of the Mount Painter Inlier
Chapter2  Lithologies of a section of the Mount Painter Inlier:
The Paralana Hot Springs - Mount Adams Valley area
Chapter3  Structural and metamorphic evolution
Chapter4  Tectonic evolution of the Paralana Hot Springs -
Mount Adams Valley area
PART TWO Tectonics of Proterozoic Orogenic Belts
Chapter 5  Orogenic aspects of Proterozoic tectonics-
Chapter6  On the mechanical pIausibility' of ensialic orogenesis
Chapter 7  Discussion
ACKNOWLEDGMENTS
REFERENCES
APPENDICES
Appendix 1 Lithospheric strength calculations
Appendix 2 Delamination program - Mathematica™ code
Appendix 3 Selected microprobe data and geothermometry
Appendix 4 Sample data
Appendix 5 Geological map and block diagram:

Paralana Hot Springs - Mount Adams Valley area

23

31

38
43
58

61

62

67
73
86
101

103



Abstract

Since many features of Proterozoic orogenic belts are difficult to reconcile
with classical plate tectonic theory, alternative mechanisms have been
developed to explain phenomena such as high-temperature-low-pressure
metamorphisin and distinctive intracratonic geochemistry, as seen in the
Mount Painter Inlier and other Proterozoic orogenic belts. Delamination of
part or all of the mantle lithosphere may play an important role in initiating,
localising or terminating convergent deformation in ensialic (intracratonic)
settings. The ‘thin sheet’ model presented here investigates the mechanical
plausibility and consequences of ensialic mantle lithosphere delamination.
Results indicate that mantle lithosphere delamination will initiate and localise
convergent deformation given sufficient tectonic driving forces. Mantle
lithosphere delamination from a thickened lithosphere may lead to
extensional collapse.

Two discrete Proterozoic tectonothermal events were recognised in the
Mount Painter Inlier. Syn-post kinematic, high-temperature metamorphism
and plutonism indicates heating may have post-dated deformation and that
mantle lithosphere delamination may have occurred in response to
thickening,.



