
 

 

Crystallographic preferred orientation of thermally overprinted strain 

in the Challenger Gold Deposit, Gawler Craton, South Australia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alexander Buchanan 

School of Earth and Environmental Sciences, University of Adelaide, South Australia, 5005. 

Phone: 0401 232 669 

Fax:  +61 8 8303 4347 

Email:  alexander.buchanan@student.adelaide.edu.au 

 

 

Prof. David Giles (supervisor) 

Director, Centre for Mineral Exploration Under Cover 

School of Earth and Environmental Sciences, University of Adelaide, South Australia, 5005. 

Phone:  +61 8 8303 7361 

Fax:  +61 8 8303 4347 

Email:  david.giles@adelaide.edu.au 

 

 

 
 

 

http://www.adelaide.edu.au/phonebook/org/4327.html?dsn=directory.phonebook;id=164624;m=view


 

 

Contents 

 

Abstract           1 

1. Introduction           1  

2. Background Geology          3 

3. Methodology          5 

4. Results 

4.1 Macroscopic Structures        7 

4.2 Microscopic structures         8 

4.3 Mesoscopic analysis         10 

5. Discussion 

5.1 Significance of EBSD data        13 

5.2 Evolution of the Challenger deposit       16  

5.3 Implications for pre-metamorphic geometry      17 

6. Conclusion           19 

 

Acknowledgements          20 

References           21 

Appendix           24 

Figures            25



1 

 
Abstract 

The granulite hosted gold mineralisation at Challenger records an extended period of deformation post 

initial alteration, as indicated through electron backscatter diffraction (EBSD) techniques, coincident with 

prograde metamorphism operating from ~300°C to near peak metamorphic conditions.  Basal <a>, rhomb 

<a> and prism <a> slip dislocation creep mechanisms featured during this period, competing against strain 

partitioning resultant through the presence of melt and phyllosilicates at high temperatures, influencing a 

broadened spread of data.  A systematic variation in strain is identified with peritectic garnet-rich mottled 

gneiss zones identified between ore bodies comprising shear zones overprinted by post deformation peak 

metamorphism; as well as a potential model for progressive strain textures preserved within ore zones 

observable through face mapping.  With structural analysis supporting from macro, micro and meso 

scales through face mapping, optical microscopy and electron backscatter techniques respectively; an 

evolution model is proposed for the Challenger deposit as a slate belt gold deposit/ orogenic gold deposit 

of hypozonal class, which has been subject to continued burial, temperatures and deformation. 

Additionally, a case is provided for crack seal mechanisms as host to the mineralisation, as opposed to the 

parallel bedding hypotheses. 
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1. Introduction 

Structural information and deformation processes signify a fundamental aspect of geology, key to 

understanding any geological system on a variety of scales.  Understanding this aspect of a geological 

system’s evolution holds significant value because strain is partitioned into faults/shear zones forming the 

fundamental architectural elements in all tectonic settings and environments e.g. Jamali et al. (In Press).  

These systems accommodate a high percentage of crustal-scale strain, whether forces involved be 

compression, tension or lateral stresses, which create basins, orogens or other geological features.  

Damage zones associated with many fault and shear zones are areas of high porosity and/or permeability 

(Géraud et al. 2006), which may result in fluid pathways and melt migration, controlling distribution, rate 

of travel and dynamic pressure, thus influencing precipitation and subsequently geochemistry of the fluid/ 

effected host rock.  Frequently, geological terrains encompassing long histories have their structure 

controlled through multiple events.  Unfortunately, it is often difficult to unravel the history of these 

complex terrains, which are commonly impeded by the most recent event overprinting previous structural 

and textural information, a problem encountered in all fields of geology i.e. fault reactivation, thermal 

overprint.   

 




