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Abstract 
When species compete for resources, in a stable homogeneous environment, there are 

two possible outcomes. The first is that one species will out-compete the other and 

exclude it from the environment. This is known as the competitive exclusion 

principle. The second is that both species will manage to coexist. Coexistence can 

only occur if the species’ niches are differentiated such that interspecific competition 

is minimised, or eliminated. This outcome is known as resource partitioning. 
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Two closely related Australian skink species of the Egernia genus, 

Egernia multiscutata and Egernia whitii, are abundant and sympatric on Wedge 

Island in South Australia’s Spencer Gulf. The species are morphologically very 

similar and appear to have very similar life histories and habitat requirements. 

Ostensibly, they would compete for limiting resources in this environment. 

This thesis is the first investigation into resource partitioning in this previously 

unstudied model organism. I report the results of multi-faceted investigations into the 

coexistence of the skinks, E. multiscutata and E. whitii on Wedge Island and the 

evidence for, and mechanisms of, any facultative resource partitioning between them. 

Study methods involved a transect survey of most of Wedge Island to determine the 

species’ distributions and any evidence for resource partitioning; a morphological 

comparison to investigate any potential competitive advantages of either species; a 

habitat choice experiment to establish retreat-site preferences in the absence of 

interspecific interference; and, a series of staged dyadic encounter experiments to 

investigate interspecific competitive interactions. 

Resource partitioning was evidenced by differential distributions of the species among 

substrates containing the elements required for permanent refuge shelters. This 

partitioning was not mediated by avoidance of particular substrates but by the 

presence of the opponent species, combined with attraction to suitable substrates. 

Asymmetries in some morphological characters were found to confer a potential 

competitive advantage to E. multiscutata in agonistic encounters with E. whitii. Both 

species were found to have the same refuge site preferences when interference 

competition was experimentally removed. This result was not concordant with 

observed resource partitioning in the field and suggests that the habitat choices of 

both species are modified by the presence of the opponent species. Analyses of staged 

dyadic encounter experiments showed that E. multiscutata was more likely to gain 

greater access to a contested habitat resource and more likely to exclude E. whitii 

from the resource than vice-versa. Nevertheless, the outcome of competitive 

interactions was not completely deterministic and there was some tolerance of co-

habitation. E. multiscutata’s competitive advantage was attributable largely to its 

greater mass and head dimensions relative to snout to vent length. However, 
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differential behavioural responses to the threat of larger opponent size also played an 

important part in resource partitioning between the species. 

 

 

Acknowledgments 
I owe a profound debt of gratitude to Robyn Bellamy, my partner in life, my partner 

in candidature, my inspiration and my raison d'être. Robyn, without you I would 

neither have started nor completed this research. 

I must also acknowledge my children, Anna and Leon, who have suffered 

deprivations while mum and dad tried to support family, home and pet bird on 

scholarship stipends (blow the expense, throw the bird another seed!). Thanks Anna 

for the help in field work and animal care, and thanks Leon for ‘soldiering on’ in our 

absences. Thanks to both of you for your patience and encouragement. 

A core group of close friends, Colin, Glenys, Lee, David, John, Bev, Trevor and Jo, 

met with us regularly during our candidatures. They gave support and encouragement, 

allowed us to vent our frustrations without judgment, counselled us, interceded on our 

behalf, cared for our family and even funded fieldwork. Thank you all. How could we 

ever repay you? We could not have done this without you and we are accountable to 

you. 

A grossly-overworked Associate Professor, Mike Schwarz, stepped out of his usual 

research area to take over Academic Supervision of my project at a late stage. Mike, 

your help has been invaluable in bringing this research to completion. Thanks for all 

of your efforts, ideas and patience. I’ve learned a lot from you. Thanks also to 

Professor David Catcheside and Associate Professor Kevin Wainwright who took 

over Administrative Supervision. I hope you have all gained a new appreciation for 

Australia’s reptile fauna. 



Foreword 

Leslie Morrison, Manager, Animal Care Unit, was always helpful in looking after the 

laboratory colonies of skinks and cooperative in fitting in with my experimental 

programme. Thanks to you Leslie, and to your staff. 

John Culshaw gave us generous access to his island and its facilities. Thanks for 

letting us play with your ‘toys’ John. Thanks also to John’s Financial Manager, 

Dennis Hales, who facilitated our access and offered encouragement and optimism 

during a difficult period. Many, many, thanks to Roger Murdoch who ‘gave us 

wings’. Thanks also to Jason Van Weenan, lizard wrangler extraordinaire (South 

Australian Department for Environment and Heritage). 

 

 

Proverbs 3 (New International Version) 

5“Trust in the Lord with all your heart 

and lean not on your own understanding; 

6In all your ways acknowledge him, 

and he will make your paths straight.” 

Amen. 
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The data chapters of this thesis are written as independent manuscripts suitable for 

publication in refereed journals with only minor modification. Therefore it was not 

possible to avoid some degree of redundancy, particularly in the chapter 

introductions. 
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Originally this study was conceived as an investigation into dispersal patterns and 

behaviour in Egernia multiscutata and Egernia whitii on Wedge Island using 

molecular techniques. Much of the fieldwork was carried out on this basis. 

Unfortunately a change in supervision and resources meant that it was no longer 

possible to complete the original research plan during the course of my candidature. 

Therefore, in collaboration with a new supervisory panel, I altered the project focus 

from dispersal to resource partitioning and adapted work already done accordingly. 
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