
 

i 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Laura Ruykys 

Submitted for the degree of         

Doctor of Philosophy 

School of Earth and Environmental 

Sciences  

University of Adelaide 

December 2011  

         Ecology of warru  

         (Petrogale lateralis MacDonnell Ranges race) in the 

         Anangu Pitjantjatjara Yankunytjatjara Lands,  

         South Australia 



 

ii 
 

 

Declaration 

This work contains no material which has been accepted for the award of any other degree or 

diploma in any university or other tertiary institution. To the best of my knowledge and 

belief, it also contains no material previously published or written by another person, except 

where due reference has been made in the text. 

 

I give consent to this copy of my thesis, when deposited in the University Library, being 

made available for loan and photocopying, subject to the provisions of the Copyright Act 

1968. I acknowledge that copyright of submitted/published works contained within this thesis 

(as listed over page) resides with the copyright holder of those works. 

    

I give permission for the digital version of my thesis to be made available on the web, via the 

University‟s digital research repository, the Library catalogue, the Australasian Digital 

Theses Program (ADTP) and also through web search engines, unless permission has been 

granted by the University to restrict access for a period of time. 

 

Signature 

 

Date 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cover photograph: Warru in the APY Lands wearing a VHF radio-collar. N. Staniford.



 

iii 
 

 
 
 
Submitted/published works contained within thesis: 

 

*Ruykys L, Ward MJ, Taggart DA, Breed WG (2011) Preliminary spatial behaviour of warru 

(Petrogale lateralis MacDonnell Ranges race) in the Anangu Pitjantjatjara Yankunytjatjara 

Lands, South Australia. Australian Mammalogy 33, 181-188.  

 

*Ward MJ, Ruykys L, van Weenen J, de Little S, Dent A, Clarke A, Partridge T (2011) 

Status of warru (Petrogale lateralis MacDonnell Ranges race) in the Anangu Pitjantjatjara 

Yankunytjatjara Lands of South Australia: 2. Population dynamics. Australian Mammalogy 

33, 142-151. 

 

#Ruykys, L, Rich, B, McCarthy, P (in press) Haematology and biochemistry of warru 

(Petrogale lateralis MacDonnell Ranges race) in captivity and the wild. Australian 

Veterinary Journal.  

 

Copyright holder for the works:  

* CSIRO PUBLISHING (Journals), PO Box 1139, Collingwood, Vic. 3066, Australia. 

# Blackwell Publishing Asia Pty Ltd, 40/2a Herbert Street, NSW 2065, Australia



   

iii 
 

Table of contents 

Declaration................................................................................................................................ ii 

Table of contents ...................................................................................................................... v 

Abstract .................................................................................................................................... vi 

Acknowledgements ................................................................................................................. ix 

Glossary .................................................................................................................................. xii 

Chapter 1 – General introduction .......................................................................................... 1 

Preamble ........................................................................................................................ 2 

Paradigms for management of threatened species ......................................................... 3 

Declines of Australian fauna .......................................................................................... 5 

Rocky habitat ................................................................................................................. 7 

The Petrogale genus ...................................................................................................... 8 

Petrogale lateralis, especially warru (P. lateralis MacDonnell Ranges race) ............ 12 

Anangu Pitjantjatjara Yankunytjatjara Lands .............................................................. 19 

Project aims .................................................................................................................. 24 

Chapter 2 - Habitat associations of warru (Petrogale lateralis MacDonnell Ranges race) 

at multiple spatial scales. ....................................................................................................... 25 

Exegesis ....................................................................................................................... 26 

2.1 Abstract .................................................................................................................. 27 

2.2 Introduction ............................................................................................................ 27 

2.3 Materials and Methods ........................................................................................... 29 

2.4 Results .................................................................................................................... 40 

2.5 Discussion .............................................................................................................. 49 

2.6 Appendix ................................................................................................................ 56 

Chapter 3 - Preliminary spatial behaviour of warru (Petrogale lateralis MacDonnell 

Ranges race) in the Anangu Pitjantjatjara Yankunytjatjara Lands, South Australia. .. 63 

Exegesis ....................................................................................................................... 64 

3.1 Abstract .................................................................................................................. 66 

3.2 Introduction ............................................................................................................ 66 

3.3 Materials and Methods ........................................................................................... 67 

3.4 Results .................................................................................................................... 70 

3.5 Discussion .............................................................................................................. 76

    Table of Contents 



  Table of contents   

iii 
 

Chapter 4 - Population structure, genetic diversity and mating system of Petrogale 

lateralis (MacDonnell Ranges race) in South Australia...................................................... 81 

Exegesis ....................................................................................................................... 82 

4.1 Abstract .................................................................................................................. 83 

4.2 Introduction ............................................................................................................ 83 

4.3 Materials and Methods ........................................................................................... 86 

4.4 Results .................................................................................................................... 91 

4.5 Discussion .............................................................................................................. 99 

Chapter 5 - Population dynamics and reproduction of Petrogale lateralis (MacDonnell 

Ranges race) in the Anangu Pitjantjatjara Yankunytjatjara Lands, South Australia . 105 

Exegesis ..................................................................................................................... 106 

5.1 Abstract ................................................................................................................ 109 

5.2 Introduction .......................................................................................................... 109 

5.3 Materials and Methods ......................................................................................... 111 

5.4 Results .................................................................................................................. 117 

5.5 Discussion ............................................................................................................ 127 

Chapter 6 - Haematology and biochemistry of warru (Petrogale lateralis MacDonnell 

Ranges race) in captivity and the wild. .............................................................................. 133 

Exegesis ..................................................................................................................... 134 

6.1 Abstract ................................................................................................................ 136 

6.2 Introduction .......................................................................................................... 136 

6.3 Materials and Methods ......................................................................................... 138 

6.4 Results .................................................................................................................. 142 

6.5 Discussion ............................................................................................................ 150 

Chapter 7 - General discussion ........................................................................................... 157 

Key findings ............................................................................................................... 158 

Implications for management and conservation ........................................................ 162 

Shortcomings and future work ................................................................................... 163 

References ............................................................................................................................. 167 

 

 



 

vi 
 

Abstract 

 
Australia has one of the world‟s worst rates of mammal extinctions, accounting for about one 

third of the mammal species that have become extinct in the world since 1600 (Burbidge and 

Manly 2002). Most of these documented declines and extinctions have been concentrated 

towards mammals in the arid-zone of central Australia. In South Australia (SA), one of the 

arid-zone species that has undergone substantial declines in range and abundance is the 

black-footed rock-wallaby, Petrogale lateralis (MacDonnell Ranges race). Animals are now 

restricted to the Anangu Pitjantjatjara Yankunytjatjara (APY) Lands in the state‟s far north-

west, where there remain two known metapopulations. The decline of this race, which is 

known as „warru‟ by Western Desert Indigenous people, is presumed to have been 

precipitated by introduced predators. However, in order to exclude other potential causes and 

establish if recovery is feasible, the current project investigated the ecology of warru in the 

SA APY Lands.  

 

In order to make inferences about the habitat and environmental conditions that best facilitate 

warru persistence, a modelling approach at multiple spatial scales was used. At a landscape 

scale, warru presence was correlated to geology, slope, soil type and elevation. At a finer 

scale, fieldwork established that a number of parameters, including aspect, vegetation, rock 

complexity and refuges‟ physical characteristics were important determinants of warru 

presence and use. The work presents the first analysis of P. lateralis habitat requirements.   

 

To establish animals‟ use of this preferred habitat, the thesis provides preliminary data on 

warru home range and movement patterns. Unfortunately, catastrophic failure of Global 

Positioning System collars meant that data were limited to those from one adult female in one 

month. Nevertheless, during this time, the animal had a larger than expected home range and 

undertook a number of long-range movements, including a sojourn off the hill. These results 

have implications for management, including predator and fire management strategies. 

 

An investigation of the genetic structure of animals in the three largest-known warru colonies 

indicated that all colonies are genetically diverse, with levels of heterozygosity 

approximating expected values. All three also exhibited substantial population structuring, 

with genetic groups correlating to geographic colonies. However, there was also evidence for 

sub-structuring being present within one of the colonies and for migration occurring into two 
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colonies, with approximately 5% of sampled individuals having mixed ancestry. An analysis 

of the parentage of offspring indicated that warru have a polygamous mating structure, 

although one instance of intra- and inter-year monogamy was also established.  

 

Population modelling was used to provide an estimate of the sizes of each of the three studied 

colonies. Combined with recent aerial survey data, these data suggested that there are likely 

to be fewer than 200 warru remaining in SA. However, all three colonies showed signs 

conducive to potential recovery, including high average reproductive rates, even sex ratios 

and high adult survivorship (>75%). Juvenile survival, however, was significantly lower 

(51%) and positively correlated with winter rainfall, indicating that access to water is 

important during the drier winter months.  

 

The potential for warru recovery was supported by an analysis of warru blood chemistry in 

both the wild and captive colonies. The latter was established as part of the recovery program 

and aimed to produce animals for in-situ supplementation and reintroduction. In 2009, when 

blood samples were taken, warru colonies did not manifest with results that are indicative of 

population-wide disease. However, the biochemical parameters of animals in one of the in-

situ colonies, „New Well‟, suggested some level of nutritional and water stress. This suggests 

that managers could consider providing warru at New Well with supplementary food and 

water during drought, and/or using fire to promote vegetational diversity. The study presents 

the first detailed haematological reference values for P. lateralis and potentially, a 

methodology for other threatened species recovery programs to follow in order to establish 

the health of their populations.  

 

The current results have implications for management of both the in- and ex-situ warru 

populations. For example, results pertaining to habitat selection can be used to guide 

selection of appropriate reintroduction sites. Overall, results indicate that although the extant 

colonies have small population sizes, the animals therein have high reproductive rates, are not 

suffering the effects of disease and are genetically diverse. The rock-wallabies‟ polygamous 

mating strategy is also likely to continue to facilitate this genetic diversity. Furthermore, 

although warru have specific habitat preferences, they have the capacity to disperse to 

surrounding available habitat. Overall, this suggests that, given appropriate management, 

warru recovery is feasible. Some of these data may also be pertinent for management of P. 

lateralis in the Northern Territory and Western Australia.
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When conditions were…still virgin…both the mammal fauna and the aboriginal population 

being virtually undisturbed, (P. lateralis MacDonnell Ranges race) was one of the commonest 

mammals…with swarming populations in many of the rocky outliers of the main ranges.  

Hedley Finlayson, 1961 

 

Warru has been here for a long time, before us, and they should be in our lands because they 

are Traditional Owners too. Alice Springs are responsible for their warru, we are 

responsible for ours. We want to see them back in all places where they used to be. And not 

just warru, we should bring back ninu, mala, stick-nest rat and possum too. All of them. 

Frank Young, Traditional Owner, APY Land Management 

 

 
Warru Recovery Team Logo by Amanyi Haggie, Traditional Owner, Pukatja, APY Lands. 

The painting depicts warru, the puli and kulpi in which warru live and piranpa scientists and 

Anangu working together to conserve warru.
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Glossary 

 

 

Pitjantjatjara/Yankunytjatjara   English   

 

Anangu……………………………………………...term used by Indigenous people of the 

Central Desert to refer to themselves 

 

Anangu Pitjantjatjara Yankunytjatjara………………traditional land in north-western South 

Australia that is owned by Anangu 

 

kulpi…………………………………………………cave, cavern, shelter 

 

minyma……………………………………………...female Indigenous elders 

 

piranpa………………………………………………white (non-Indigenous) people  

 

Pitjantjatjara…………………………………………one of the two main Indigenous    

                                                             languages spoken on the APY Lands 

       

puli…………………………………………………..hill 

 

tjilpi……………………………………………….....male Indigenous elder 

 

warru………………………………………………...black-footed rock-wallaby, Petrogale   

lateralis MacDonnell Ranges race 

 

Yankunytjatjara……………………………………...one of the two main  Indigenous    

                             languages spoken on the APY Lands 
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