
 

 

Spatial Ecology of the Tasmanian Spotted-Tailed Quoll 

 

 

 

Shannon Nichole Troy 

Bachelor of Science in Environmental Science, Flinders University of South Australia 

Honours, Biological Science, Monash University 

 

Submitted in fulfilment of the requirements for the degree of Doctor of Philosophy 

School of Biological Sciences 

University of Tasmania 

November 2014



Preface  Author Declarations 

i 

 

Declaration of Originality 

 

This thesis contains no material which has been accepted for a degree or diploma by the 

University or any other institution, except by way of background information and duly 

acknowledged in the thesis, and to the best of my knowledge and belief no material previously 

published or written by another person except where due acknowledgement is made in the text 

of the thesis, nor does the thesis contain any material that infringes copyright. 

 

 

November 2014 

Shannon Troy   Date 

 

 

 

Authority of Access 

 

This thesis may be made available for loan and limited copying and communication in 

accordance with the Copyright Act 1968. 

 

 

November 2014 

Shannon Troy   Date 



Preface  Author Declarations 

ii 

 

Statement of Ethical Conduct 

 

The research associated with this thesis abides by the international and Australian codes on 

human and animal experimentation, the guidelines by the Australian Government's Office of 

the Gene Technology Regulator and the rulings of the Safety, Ethics and Institutional Biosafety 

Committees of the University. 

 

November 2014 

Shannon Troy   Date



Preface  Acknowledgements 

iii 

 

Acknowledgements 

 

I am very fortunate to have been supervised by a group of outstanding ecologists and 

wonderful people. Thanks to my primary supervisor, Menna Jones, for the opportunity to 

undertake a PhD, allowing me to take it in my own direction, providing enthusiasm and support 

for my ideas, and lots of interesting discussions about predator ecology. Thanks to Chris 

Johnson for agreeing to sign on as a co-supervisor midway through this project, and for his 

guidance, wisdom, and constructive feedback; this thesis and my understanding of ecology are 

far improved for his contribution. Clare Hawkins and Sarah Munks are the best external 

research supervisors a PhD student could wish for. Both made a substantial contribution to this 

work from conception to completion, and on top of busy jobs and busy lives, always made time 

to discuss ideas and read chapter drafts, frequently late at night or on weekends. Thanks also to 

Hamish McCallum, who was a co-supervisor in the first year of this project and contributed to 

the early stages of project design. 

One of the best decisions I made during this PhD was contacting Brendan Wintle for 

help with making a habitat model. Brendan was incredibly generous with ideas, discussions, 

code, manuscript reviews, patient explanations, and time, well beyond the original habitat 

model. In the same vein, I am also very grateful to Leon Barmuta, Joanne Potts, Scott 

Carver and Nick Beeton for advice regarding statistical theory, analyses, and R. I’ve been very 

lucky to have had the benefit of their brilliant minds. 

Erik Wapstra, GRC extraordinaire, deserves extra special recognition for  frequent pep 

talks, encouragement and support that kept me focussed on finishing.  



Preface  Acknowledgements 

iv 

 

Working with the knowledgeable and passionate staff of the Forest Practices 

Authority and Save the Tasmanian Devil Program was always such a pleasure. Thanks to 

both organisations for allowing me to use data that was pivotal to the success of this project, 

your interest in this research, and for invitations to speak at and attend workshops and meetings 

that forced me to think broadly about the wider applicability of my work.  

Thanks to Barry Wells (ex-UTAS Animal Welfare Officer) for animal welfare advice 

throughout the project, and especially for going out on a limb to advocate for the radio-tracking 

component of this research. Thanks also to Sarah Peck for veterinary advice and to Sarah and 

Greg Irons of Bonorong Wildlife Sanctuary for assisting with the captive radio-collar trials.  

My amazing volunteers battled rain, wind, sleet, snow, lots of driving, stinky maggoty 

bait, stinky dirty traps, hundreds of kilometres of hair tube tape and an overtired PhD researcher 

who didn’t believe in stopping for lunch in exchange for the opportunity to see some of 

Tasmania, and catch a peek of a devil or a quoll. I thank each of you for your contribution, in 

order of appearance: Megan Watters, Kris Carlyon, Thea Shell, Luke Geddes, Jordan de 

Jong, Shelly Lachish, Tracey Hollings, Anne Mount, William Oliver, Jade Fountain, 

Kerry Black, Nina de Vreeze, Virat Ganthavee, Lachy Hurrell, Bronwyn Fancourt, Renee 

Mead, Tom Manuel, Claire Lyons, Kristy Ficken, Dydee Mann, Glenn Jepson, Linda 

Garlepp, Emily Turner, Autumn Sartain, and Rachael Bartlett. Last but not least, words 

cannot express how much I appreciated the efforts of my crack field team Claire Kraenner, 

Michelle Duong and Kei Yasuda for their assistance in the radio-tracking component of this 

project. I really appreciated all of your hard work and dedication over our two months at 

Woolnorth. Needless to say, I could not have done it without you.  

I have had the pleasure of working with a wonderful group of students in the Jones-

McCallum, then the just Jones, and then finally the Jones-Johnson group. To the original crew 



Preface  Acknowledgements 

v 

 

from the dungeon: Shelly Lachish, Rodrigo Hamede, Jim Bashford, Nick Beeton, and 

Tracey Hollings thanks for all the discussions and intellectual support that helped me to get 

started, and to Tracey and Rodrigo for sharing not enough car and field equipment for three 

carnivore ecologists. To those that came later: Bronwyn Fancourt, Elise Dewar, Amy 

Saunders, Jillian Smith, Gini Andersen, Vince Scoleri, Gareth Davies, Rosie Hohnen, 

Anke Frank, Lily Leahy, Alyson Stobo-Wilson, Anna Bruniche-Olson and Leila Brook 

(JCU), thanks for the discussions and encouragement. Thanks to the brilliant Bronwyn 

Fancourt for meticulously reading drafts. Extra special thanks to my dear friend Dr Tracey 

Hollings, for moral support, encouragement and support, being a good ear during some epic 

field trips, helping find my keys / wallet / phone / ipod at least 750 times, and being the best 

motivator during write-up. 

The staff and postgrads of Zoology provided excellent company, collegiality, and 

support. Conversations with Scott Carver and Elissa Cameron were helpful in improving my 

understanding of the ecology of predators that are bereft of pouches, and always left me feeling 

inspired. Amy Edwards, Jo McEvoy and Rachel Harris deserve special mention for 

providing dinners that lifted my spirits immeasurably over the “Christmas break”.  Richard 

Holmes, Adam Stephens, Barry Rumbold, Wayne Kelly, Clancy Carver, Jodie Noble and 

Hannah Walford and Felicity Wilkinson provided exceptional administrative, IT and field 

safety support. 

We are fortunate in Tasmania to have some excellent ecologists, and I never failed to 

take away something new every time we chatted quoll. Nick Mooney, David Pemberton, 

Dydee Mann, Sam Fox, Peter Cremasco, Matt Pauza, Robbie Gaffney, Dean Heinze and 

Chris Spencer were particularly excellent sounding boards at various stages of this project. 



Preface  Acknowledgements 

vi 

 

Thanks to my family for your support and for attempting to understand what it is I 

actually do, and why this took so long. Hopefully seeing this will help. Special thanks to Mum 

for providing us with a lovely affordable place to live during my PhD. 

On the home front, Kris Carlyon, thank you for loving me and supporting me in 

everything I do, even when it becomes all-consuming. Special thanks for your long-distance 

love, support, and encouragement over the last six months, where expensive phone calls from 

Macquarie Island to Hobart were spent mostly talking about thesis chapters or Digger dog. 

Thanks also for making it back just in time to help out with the basics of life in the last few 

weeks of write up, and for your excellent proofreading. Final thanks to the little black Digger 

dog for keeping me sane the last six months by making sure that I spent some time outside and 

laughed daily. 

  



Preface  Acknowledgements 

vii 

 

Thank you to the University of Tasmania (UTAS) Graduate Research Office and 

School of Zoology for provision of a Tasmanian Graduate Research Scholarship. I was also the 

beneficiary of a Dr. Joan Woodberry Postgraduate Fellowship in Engineering or Bioscience. 

I sincerely thank the following organisations for their generation contributions to this research: 

Financial support: 

 Holsworth Wildlife Research Endowment  

 W.V. Scott Estate  

 Forestry Tasmania  

 Forest Practices Authority Student Research Grant  

 Forestry CRC 

 Australian Geographic Society  

 Ecological Society of Australia Student Research Grant  

 Royal Zoological Society of Australia Ethyl Mary Read Grant 

 M.A Ingram Trust Research Grant  

 Ian Potter Foundation Grant 

 Australian Research Council Environmental Futures Network Early Career Researcher 

Grant. 

 In-kind support: 

 Forest Practices Authority (FPA) 

 Forestry Tasmania (FT) 

 Gunns 

 Department of Primary Industries, Parks, Water and Environment (DPIPWE), Save the 

Tasmanian Devil Program and Threatened Species Section 



Preface  Statement on Contributions of Others 

viii 

 

Statement on Contributions of Others 

 

The following people and institutions contributed to the work undertaken as part of this thesis: 

 

Shannon Troy, School of Biological Sciences, UTAS         Chapters 1 - 6 

Designed and undertook all fieldwork, conducted analyses, wrote and edited chapters. 

 

Dr. Menna Jones, School of Biological Sciences, UTAS        Chapters 1 – 6 

Contributed to ideas, edited chapters. 

 

Professor Christopher Johnson, School of Biological Sciences, UTAS       Chapters 1 - 6 

Contributed to ideas, edited chapters. 

 

Dr. Sarah Munks, FPA and School of Biological Sciences, UTAS       Chapters 1 - 6 

Contributed to ideas, edited chapters. 

 

Dr. Clare Hawkins, DPIPWE and School of Biological Sciences, UTAS      Chapters 1 - 6 

Contributed to ideas, edited chapters. 

 

Professor Hamish McCallum, School of Environment, Griffith University             Chapter 2 

Contributed ideas, assisted with analyses, edited chapter. 

 

Associate Professor Brendan Wintle, School of Botany, Melbourne University            Chapter 2 

Contributed ideas, assisted with analyses, edited chapter. 

 

Stephen Sarre, School of Zoology, University of Canberra               Chapter 2 

Contributed data to analyses. 

 

Sam Thalmann, DPIPWE                   Chapter 3 

Designed and undertook field work and data preparation for 50% of camera data



Preface   

ix 

 

 

 

 

 

 

 

 

“Our collective effort to try to understand the immense diversity of interactions in living nature 
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limitations of our favorite hypotheses.  However, we also need general ideas, showing that 

everything is not a hopeless maze of special cases.” 
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Abstract 

 

The importance of top predators in maintaining ecosystem structure, function and 

resilience is increasingly apparent as predators decline worldwide. Habitat loss and 

fragmentation are leading causes of these declines. Therefore, knowledge of habitat preferences 

is needed for conservation of predators, but is often lacking. 

Mainland Australia’s marsupial carnivore guild is severely depleted. In south-eastern 

Australia, only the endangered spotted-tailed quoll (Dasyurus maculatus) remains, and is 

sympatric with the introduced red fox (Vulpes vulpes), feral cat (Felis catus), wild dog (Canis 

familiaris) and dingo (Canis dingo). In contrast, Tasmania retains a relatively intact guild: the 

spotted-tailed quoll, Tasmanian devil (Sarcophilus harrisii), and eastern quoll (Dasyurus 

viverrinus), as well as the feral cat. The red fox is historically and probably functionally absent. 

The spotted-tailed quoll is not well studied in Tasmania. Extrapolation of habitat preferences 

from mainland populations may be inappropriate as the predator and prey assemblages and 

environments differ in the two regions. This study aimed to determine the biotic and abiotic 

correlates of Tasmanian spotted-tailed quoll distribution, abundance, space use, and movement, 

at individual-, population-, and distribution-scales.  

I used live-trapping and camera survey data to investigate the distribution and 

abundance of the spotted-tailed quoll in relation to environmental factors and competitors 

across Tasmania (i.e. first-order habitat selection).  Abundance was best explained by climatic 

correlates of productivity and by mean annual net primary production. The most suitable 

habitat for Tasmanian quolls occurs off-reserve, highlighting the role of private landholders in 
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quoll conservation. Optimal habitat of quolls and foxes overlaps extensively. Spotted-tailed 

quoll abundance was independent of the Tasmanian devil, feral cat, or prey.  

I used GPS and VHF telemetry tracking of adult females in a fragmented agricultural 

landscape to investigate the influence of vegetation composition on home range size, habitat 

selection, activity, movement and den use (i.e. second-, third- and fourth-order scales).  Quolls 

preferred forest and avoided pasture for home range placement (second-order selection scale), 

within-home range movement (third-order) and non-maternal den site selection (fourth-order). 

Home range size increased with habitat loss and fragmentation, suggesting quolls in fragmented 

landscapes needed larger areas to meet their resource requirements. Activity times were 

unrelated to vegetation composition. Quolls moved more quickly across pasture than through 

forest, indicating higher risk and/or low resources in open areas, but showed similar selection 

of interior versus edge of vegetation cover. High use of foliage/grass dens (57.5%), suggests 

that either secure den resources are limited in the study area or that risk of predation is low.  

This study provides new insights for management of spotted-tailed quolls. Habitat 

management in Tasmania should focus on retaining remnant forest in productive landscapes 

with high predicted habitat suitability, restoring forest in heavily cleared landscapes, and 

increasing engagement with private landholders. Habitat requirements of the Tasmanian 

spotted-tailed quoll are more flexible than for the south-eastern mainland populations. The 

differences may be attributed to competition with the red fox on the mainland. Habitat 

requirements of the Tasmanian spotted-tailed quoll could therefore indicate potential habitat on 

the south-eastern mainland under fox-control programs. 

This study highlights that observed patterns of wildlife habitat associations are 

influenced by both bottom-up environmental factors and top-down constraints on habitat 

availability.  Extrapolating across spatial scales or geographic regions may underestimate the 
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area of potential habitat and lead to ineffective conservation actions.  Effective conservation of 

predators requires knowledge of habitat preferences across their distribution at multiple scales.  
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