	
  	
  

AUSTRALIAN MAMMAL
SOCIETY

ABSTRACTS
2015 Scientific Meeting
6-10 July 2015
Hobart
University of Tasmania

	
  	
  

Contents
Each section is arranged alphabetically by presenter

Section 1: abstracts for plenary speakers
Section 2: abstracts of standard and speed
talks for the scientific meeting
Section 3: abstracts for the Ecological
Restoration symposium
Section 4: poster abstracts

	
  	
  

PLENARY TALKS

AMS	
  2015	
  

Plenary	
  talks	
  

	
  

1	
  

A GLOBAL STRATEGY FOR ROAD BUILDING
Laurance, William F.
Centre for Tropical Environmental and Sustainability Science, and the Alliance of Leading
Environmental Researchers & Thinkers, James Cook University, Cairns, Queensland, Australia
Contact: bill.laurance@jcu.edu.au

The 21st century will see an unprecedented expansion of roads, with at least
25 million kilometers of new roads anticipated by 2050. Nine-tenths of all road
construction is projected to occur in developing nations, including many tropical
regions that sustain exceptional biodiversity and vital ecosystem services. Roads
penetrating into remote or frontier areas are a major proximate driver of habitat loss
and fragmentation, wildfires, overhunting, and other environmental degradation,
often with irreversible impacts on native ecosystems. Unfortunately, much road
proliferation is chaotic or poorly planned and the rate of expansion is so great that it
often overwhelms the capacity of environmental planners and managers. I will
present a global scheme for prioritizing road building. This large-scale zoning plan
seeks to limit the environmental costs of road expansion while maximizing its
potential benefits, especially for agriculture. This model identifies areas with high
environmental values where future road building should be avoided, areas where
strategic road improvements could help to increase agricultural yields with modest
environmental costs, and ‘conflict areas’ where road building could have sizable
benefits but with serious environmental damage. The plan provides a template for
proactively zoning and prioritizing roads during the most explosive era of road
expansion in human history.
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BEHAVIORAL FLEXIBILITY AS A CONSERVATION COMMODITY
Cassady St. Clair, Colleen
Biological Sciences, University of Alberta, Canada
Contact: cstclair@ualberta.ca

Many authors have described the tremendous potential for the discipline of
behavioural ecology to contribute solutions to the diverse problems faced by
conservation biology, but the principle has been more prevalent than the practice. I
address this gap by promoting greater use of behavioral flexibility as a conservation
commodity and show how it is broadly applicable, but under-appreciated as a tool.
As a species attribute, behavioral flexibility is often associated with generalists and
recognized often as a characteristic of invasive species, urban adapters, and
resilience. As an individual attribute, behavioral flexibility has only recently been
recognized and studied in wild populations. Because of this development, it is
increasingly possible to identify, categorize, augment, suppress, or otherwise
manipulate this trait to effect conservation goals using methods and theory from the
field of animal behaviour. I illustrate this potential with studies from my own lab on
wild elk, wolves, coyotes, bears, and cougars to show how conservation managers
might target the behavioral flexibility of individuals as part of more comprehensive
solutions to (a) increase the functional connectivity of fragmented landscapes, (b)
reduce the likelihood of human-wildlife conflict, especially in conservation corridors,
(c) identify precursors to conflict to lessen the need for lethal management, and (d)
stem the development of habituation, food conditioning, predator refugia, and
ecological traps to enhance ecological integrity and coexistence between people and
wildlife. I finish by exploring some additional applications of behavioural flexibility for
wildlife management and conservation in Australia with the hope of inviting further
dialogue.
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RESTORING ECOSYSTEM FUNCTION USING STRATEGIC, SEQUENCED,
MULTI-SPECIES REINTRODUCTIONS
Manning, Adrian D.
Fenner School of Environment and Society, ANU College of Medicine, Biology & Environment, Frank
Fenner Building, Building No. 141, The Australian National University, Canberra ACT 0200,Australia
Contact: adrian.manning@anu.edu.au

The consequences of ecosystem modification and loss, and the resulting
unravelling of trophic webs and ecosystem function, are widely recognised. The
greatest challenge in conservation biology is re-building functional ecosystems and
re-weaving their intricate linkages. Not only this, we must also ensure that they have
the capacity to adapt. Evidence is now emerging of the profound, cascading effects
that reintroduction of highly interactive species can have on ecosystems. This
suggests that a greater emphasis on ‘reintroductions for function’ could have great
potential to help reverse the unravelling of ecosystems. The interdependent nature of
ecosystems means that we also need to shift towards more long-term strategic,
sequenced, multi-species reintroduction planning. However, is our scientific, societal
or policy context ready to support widespread adoption of whole-of-ecosystem
restoration? I will explore this question and, using international examples, will
discuss how we might further harness the reintroduction of functional species for
ecosystem restoration in Australia. I outline the Mulligans Flat – Goorooyarroo
Woodland Experiment and Woodland Sanctuary which are aimed not only at
restoring a ‘whole ecosystem’, including sequenced reintroduction of species, but
also changing thinking about how we restore our lost ecosystems.
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RESEARCH AND RESTORATIVE MANAGEMENT OF A TROPICAL SAVANNA
Legge, Sarah
Research School of Biology, ANU College of Medicine, Biology & Environment
Contact: sarah@australianwildlife.org

Until recently, our tropical savannas had apparently escaped the broad-scale
biodiversity declines that have affected other Australian regions in the time since
European colonisation. In the last couple of decades, this complacency view has
been exposed as false, with geographically extensive and severe declines reported
in key functional groups, notably small mammals, seed-eating birds, and fire
sensitive vegetation. Candidate causes of these declines are changed fire patterns,
impacts of introduced herbivores, feral cats, invasive weeds, and disease. In this
talk, I will describe some of the landscape-scale adaptive management programs
carried out over more than a decade by AWC on its sanctuaries in the Kimberley,
carried out in an effort to identify the key drivers for decline, and design remedial
management. These include experimental manipulations of fire on a regional scale
(with fire management delivered across 4 million hectares), removal of introduced
herbivores at property scales (with feral horses, donkeys and cattle removed from
over 150,000 ha), and pioneering research on the ecology and impacts of feral cats.
As well as revealing the mechanisms underpinning declines (and recovery) in
threatened taxa, this applied research highlighted the benefits of restorative
management on a wide range of other species.

	
  	
  

ORAL PRESENTATIONS

AMS	
  2015	
  

Oral	
  presentations	
  

	
  

1	
  

BODY TEMPERATURE OF THE KOALA (Phascolarctos cinereus)
Adam1, Dalene; Johnston1, Stephen; Beard1, Lyn, Nicolson2; Vere; and Ellis1,
William
1

Wildlife Science Unit, School of Agricultural and Food Sciences, The University of Queensland,
Gatton, Queensland 4343, Australia.
2
Dreamworld, Coomera, Queensland 4209, Australia.
Contact: dalene.adam@uqconnect.edu.au

Koalas (Phascolarctos cinereus) are highly susceptible to climate change,
hence identifying and protecting resilient habitat is imperative to their management
and conservation. My research aims to understand the important habitat attributes
that sustain koalas under extreme climatic conditions. To do this, I have implanted
koalas with temperature sensitive radio transmitters and thermal data loggers in
order to investigate their thermoregulatory strategies. In my captive pilot study, I
validated the technology and techniques; subsequently I have now trialled implants
in free-ranging koalas at Mt Byron (27.139 S, 152.644 E). Here I present the first
ever artefact-free recordings of body temperature for free ranging koalas. Koalas in
my study had a minimum body temperature of 34.2 ºC and a maximum body
temperature of 38.2 ºC, at ambient temperatures between 4.1 – 39.0 ºC. I found a
diurnal rhythm in body temperature: the minimum daily body temperature occurred
around 06:00 - 10:00 hours and the maximum daily body temperature was recorded
between 15:00 - 19:00 hours. The fluctuation in daily body temperature ranged
between 0.4 and 2.8 ºC.
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CAN REMOTE CAMERAS ACCURATATELY ESTIMATE THE SIZE OF
NORTHERN QUOLL POPULATIONS?
1
2
Austin , Caitlin; Tuft , Katherine; Ramp1, Daniel; Cremona1,3, Teigan; and Webb1,
Jonathan
1

School of Life Sciences, University of Technology Sydney, PO Box 123, Broadway NSW 2007,
Australia.
2

Mornington Wildlife Sanctuary, Australian Wildlife Conservancy, Derby, WA 6728, Australia.
Research Institute of Environment and Livelihoods, Charles Darwin University, Darwin, NT 0909,
Australia.
3

Contact: Caitlin.M.Austin@student.uts.edu.au

Estimating population size of threatened species is crucial for effective
management and monitoring of populations. In northern Australia populations of
northern quolls have become locally extinct due to the spread of the toxic cane toad.
To effectively manage this species, reliable methods for detecting quolls and
estimating abundance need to be developed. We investigated whether remote
cameras can provide reliable estimates of the abundance of northern quoll
populations in the central Kimberley. We compared estimates derived from markrecapture for live trapping and camera trapping. We found that remote cameras
detected more individuals than live trapping. Individual quolls can be distinguished
by comparing the unique spot patterns on their pelts therefore greater activity in front
of a camera increases the accuracy of individual identification. In our study quolls
spent more time in front of cameras baited with tuna lures than cameras baited with
peanut butter lures or unbaited cameras. Cameras spaced 80 metres apart provided
more reliable population estimates than cameras spaced 240 m to 480 m apart. This
study will contribute to developing a robust, standardised method of sampling
populations of northern quolls.
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HOW COMMON ARE PHYSICAL INTRASPECIFIC INTERACTIONS BETWEEN
INDIVIDUAL WILD KOALAS (PHASCOLACTOS CINEREUS)?
Barth1, Ben; FitzGibbon1, Sean; Pye2, Geoff; Melzer3, Alistair; and Ellis1, William
1

School of Agriculture and Food Sciences, University of Queensland, St Lucia, Queensland Australia
San Diego Zoo Global, San Diego, California, U.S.A.
3
Koala Research Centre of Central Queensland, School of Medical and Applied Sciences, Central
Queensland University, Rockhampton, Queensland
2

Contact: b.barth@uq.edu.au

Physical intraspecific interactions are biologically important events, examples
include: reproduction and competition for resources or mates. Knowing the
frequency, duration and which individuals are involved in an interaction is a vital to
better understanding key aspects of reproductive biology, sexual selection and
disease transmission. Unfortunately, these behaviours are often difficult to observe
in solitary wild animals, meaning little is known about these interactions for many
species, including koalas (Phascolarctos cinereus). Despite considerable amounts of
research on koala behaviour and ecology, little is known about interactions between
wild animals.
The aim of this study was to examine the frequency and timing of interactions
between individual koalas. To do this, we fitted koalas with GPS and proximity
logging collars which record the time of interactions between collared individuals. We
will present some initial results of this study which examine: How common are
intraspecific interactions? Does the frequency of interactions vary between breeding
and non-breeding season? At what time of day do the interactions occur? Which
individuals are interacting with whom? How frequent are same-sex vs inter-sex
interactions? This will help us to better understand some difficult to observe
behaviours and provide important insights into reproductive behaviours, competition
and the spread of disease in koalas.
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DO MAMMALS USE REFUGES AFTER A LARGE FOREST WILDFIRE?
Bassett1, Michelle; Chia1, Evelyn K.; Nimmo1, Dale G.; Leonard2, Steve W. J.;
Ritchie1, Euan G.; Clarke2, Michael F.; and Bennett2, Andrew F.
1

School of Life and Environmental Sciences and Centre for Integrative Ecology, Deakin University,
Burwood, VIC 3125, Australia
2
Department of Ecology, Environment and Evolution, La Trobe University, Melbourne, VIC 3086,
Australia
Contact: mbas@deakin.edu.au

Large wildfires and altered fire regimes can have severe impacts on animal
populations, such that the persistence of fire-sensitive species in fire-prone
landscapes is a growing conservation concern. We sought to determine whether
heterogeneity in wildfire severity and topographic variation could mitigate the effects
of fire by providing areas of refuge for mammals. We first examined how the
distribution of species related to fire severity (unburnt, understorey burnt, severely
burnt) in gullies and slopes two years after the 2009 ‘Black Saturday’ wildfire. We
then examined how the distribution of mammals related to the availability of habitat
attributes. One species, the mountain brushtail possum, was most likely to occur in
sites with an intact canopy (unburnt, understorey-only burnt). Small mammals
preferred areas of dense understorey cover, which included severely burnt sites with
dense regeneration, and gullies. Larger herbivores were more frequently recorded
on the more open slopes, but were not influenced by fire severity. While mammals
responded to fire-induced habitat changes rather than fire per se, both fire severity
and topography had important influences on the distribution of species.
Consideration of the heterogeneous effects of fire on habitat attributes will improve
understanding of the diverse responses of mammals to fire.

AMS	
  2015	
  

Oral	
  presentations	
  

	
  

5	
  

UNDERSTANDING THE ROLE OF MACROPODS IN ROSS RIVER VIRUS
TRANSMISSION
Beeton, Nick and Carver, Scott
School of Biological Sciences, University of Tasmania, Tasmania 7001, Australia.
Contact: nick.beeton@utas.edu.au

Ross River virus is the most common mosquito-borne disease affecting
humans in Australia. It is believed that along with mosquitoes, macropods are the
natural hosts, acting as a reservoir host for human epidemics. Better understanding
this system can lead to improved health outcomes and more effective allocation of
resources for responding to current or potential future outbreaks. We developed a
series of models incorporating the dynamics of interactions between each species,
incorporating seasonal variations in fecundity and in transmission due to mosquito
activity. Our most complex model fits observed data of reported human cases
surprisingly well, suggesting that models are potentially capable of predicting future
epidemics as well as estimating the potential effects of varying current management
strategies.
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THE INFLUENCE OF FIRE SEVERITY PATTERNS ON MOVEMENT AND
RESOURCE USE BY THE MOUNTAIN BRUSHTAIL POSSUM
Berry, Laurence; Banks, Sam; Driscoll, Don; and Lindenmayer, David
Fenner School of Environment and Society, The Australian National University, Canberra.
Contact: Laurence.Berry@anu.edu.au

The availability of areas burnt at differing fire severities than those prevailing
in the landscape may act as fire refuges for fauna by presenting unique resource
opportunities unavailable elsewhere. Our study aimed to identify how fire severity
patterns influence the movement and resource use of Mountain Brushtail possums,
Trichosurus cunninghamii.
We used GPS telemetry to map the movement of 18 individuals in landscapes
burnt at different proportions of fire severities. We analysed the relationship between
movement patterns, landscape patterns and resource availability. Preliminary results
show clear differences in movement patterns between our landscape groups. Within
extensively burnt landscapes, home ranges were smaller and point more tightly
clustered, whereas in unburnt landscapes ranges were larger and points more widely
scattered. Complex spatial responses were observed in mixed severity landscapes.
Our study demonstrates that the spatial outcomes of fire influence marsupial
movement and foraging behaviour. Our study represents a rare effort to apply a
replicated landscape ecology approach to the use of GPS telemetry. The use of fire
refuges by fauna following fire is thought to be a key mechanism facilitating faunal
persistence in recently burnt landscapes. Our study presents a novel examination of
how the spatial outcomes of fire influence faunal movement and resource use.
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EXAMINING THE DEVELOPMENT OF IMMUNE TISSUES IN RED-TAILED
PHASCOGALE POUCH YOUNG: A HISTOLOGICAL AND
IMMUNOHISTOCHEMICAL APPROACH.
Borthwick, Casey; Young, Lauren; and Old, Julie.
Water and Wildlife Ecology Research Group, School of Science and Health, University of Western
Sydney, Hawkesbury Campus
Contact: C.Borthwick@uws.edu.au; @CaseyCupcakes

Like other marsupials, at birth phascogale pouch young are relatively
underdeveloped in comparison to their eutherian counterparts. At this stage the
lymphoid tissues of the immune system are not histologically mature, and these
animals do not possess mature lymphocytes. As such, these animals are not
capable of mounting an adaptive immune response. In this context, the aim of this
study was to examine the development of the lymphoid tissues and any resident
lymphocytes from early pouch life up until the young animals reached independence.
The localisation of specific cell types was examined using immunohistochemistry,
utilising a selection of primary antibodies that stained either T cells, plasma cells or
antigen-presenting cells. Using this approach, the developmental milestones of the
thymus, bone marrow, lymph nodes, spleen, liver and the gut-associated lymphoid
tissue (GALT) were documented, with immunohistochemical staining identifying both
when and where specific immune cells develop within these tissues. This is the first
examination of histological development in the phascogale, as well as the first
evaluation of CD4+ T cells in marsupial pouch young, and provides further insight
into not only the development of this Dasyurid species, but also the development of
the CD4+ T cell subset in marsupial pouch young.

AMS	
  2015	
  

Oral	
  presentations	
  

	
  

8	
  

VARIATION IN MORPHOLOGY OF THE SPERMATOZOON OF THE DELICATE
MOUSE, IN NORTHERN AUSTRALIA – POSSIBLE CAUSES AND
CONSEQUENCES
Moya-Smith1, Tlalli Aztlan; Adams2,3, Mark; and Breed4, Bill
1

Dept. of Molecular, Cellular and Developmental Biology, Yale University
South Australian Museum, Adelaide, SA 5005
3
School of Biological Sciences, University of Adelaide, SA 5005
4
Discipline of Anatomy & Pathology, School of Medical Sciences, Faculty of Health Sciences,
University of Adelaide, Adelaide, SA 5005
2

Contact: bill.breed@adelaide.edu.au

The delicate mouse (Pseudomys delicatulus) ranges from Queensland,
across the Top End and into northern West Australia, where populations occur in
both the tropical savannah and Great Sandy Desert (GSD). Initial investigations of
sperm morphology have suggested separate eastern and western forms, whereas
preliminary molecular genetic studies have inferred that GSD populations represent
a distinct species from populations to the north and east. Here we investigate this
conundrum using an expanded dataset of sperm morphology (N=30 across 5
regions) and an allozyme study (N=35 at 52 loci). Our observations on sperm
morphology showed that individuals in Queensland & Groote Eylandt have
monomorphic sperm populations with bilaterally flattened heads. By contrast, all WA
individuals displayed highly polymorphic sperm populations, regardless of habitat or
geography. The allozyme dataset, showed three phylogeographic lineages including
two in WA, but none were sufficiently divergent to support the recognition of cryptic
species. Thus our new dataset do not support the hypothesis that GSD populations
represent a cryptic species. Nevertheless, the highly variable sperm populations of
WA individuals, unlike those from Queensland, suggest low levels of inter-male
sperm competition and the evolution of a monogamous mating system in the western
populations but polyandry in Queensland.
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HABITAT REQUIRMENTS OF PLATYPUS, ORNITHORHYNCHUS ANATINUS,
AND ASSOCIATED MACROINVERTEBRATE ASSEMBLAGE ALONG MOGGILL
CREEK, WEST BRISBANE
Brunt1, Tamielle; Adam-Hosking2, Christine; and Murray, Peter1
1

Wildlife Science Unit, School of Agriculture and Food Sciences, The University of Queensland,
Gatton, Queensland 4343
2
Global Change Institute, The University of Queensland, St Lucia, Queensland 4072
Contact: tamielle.brunt@uqconnect.edu.au

Historically, research of platypus and their habitat requirements in
Queensland, and Brisbane in particular, has been limited, thus their conservation
may be hindered. However, one day each year for the last 10 years, community
volunteers have observed varying numbers of platypus along Moggill Creek, west of
Brisbane.
Our research determined the presence of platypuses at specific sites along
Moggill Creek in April 2015 to identify their key riparian (vegetation, slope), in-stream
habitat (substrate, water quality) and dietary requirements (macroinvertebrate prey).
Observational surveys (1 hour surveys post-dawn and pre-dusk for three
consecutive days) were completed at 33 sites and platypus were observed at 10
sites (30%), with only two platypuses observed in the upper more ‘natural’ area of
the creek. The other platypus were observed at eight different sites with relatively
deep ponds (>1.2 m deep) located in mid to lower Moggill Creek within high density
housing and associated with well-used grassed and swimming recreational areas
and invasive plant species. In-stream habitat and dietary requirements data is
currently being analysed.
Anecdotal evidence from long-time local residents indicates that key pool
habitats in upper Moggill Creek have been filled by sedimentation. Further research
including detailed population data should be collected to determine threats to this
platypus population.
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TASMANIAN DEVIL MONITORING AND WHERE IT LEADS YOU!
Bryant, Sally
Tasmanian Land Conservancy, PO Box 2112, Lower Sandy Bay, Tasmania, Australia 7005
Contact: sbryant@tasland.org.au

As a private reserve owner the Tasmanian Land Conservancy strives to
protect the natural values on its land and reduce threats. In 2014 TLC commenced a
carnivorous mammal monitoring program across its 11,000 ha Five Rivers Reserve
using camera traps. From 46 sites we identified 15 mammal species from 4,375
fauna images over 1,669 trap nights.
Tasmanian devils were detected at 35 sites with 41 individuals identified, some
with facial tumor disease, and a range of sites attracting from 1 to 5 individual devils.
Eastern quoll were captured at 13 sites and spotted-tailed quoll at two sites, signifying
the comparative lower density of these two species. Feral cats were recorded at 14
sites from 31 detections and 14 individuals were identified by coat pattern.
The co-occurrence of native and feral carnivores possesses an interesting ecological
question, whereby native species and introduced competitors are seemingly
persisting across a landscape. In 2015 we repeated the camera surveys and are
processing results. This simple monitoring program will now track the relative
abundance of mammals on our reserve long-term and inform a feral cat reduction
program.
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HOW DOES MANGANESE EXPOSURE FROM MINING OPERATIONS AFFECT
THE HEALTH OF THE NORTHERN QUOLL (DASYURUS HALLUCATUS) ON
GROOTE EYLANDT?
Cameron1, Skye F.; Amir Abdul Nasir1, Ami F.; Niehaus1, Amanda C.; von Hippel2,
Frank; and Wilson, Robbie S1.
1
2

University of Queensland, St Lucia Brisbane QLD 4072, Australia
University of Alaska Anchorage, AK 99508-4614, USA

Contact: s.cameron3@uq.edu.au

Manganese (Mn) is an element vital for normal cellular processing in all living
organisms but deleterious in elevated concentrations. Accumulation of high levels of
Mn in the brain can lead to condition known as ‘manganism’, a neurodegerative
disorder characterized by a range of motor deficiencies, psychiatric disturbances and
cognitive problems. However, it is unclear how chronic exposure to lower levels of
Mn can affect human or ecosystem health or whether such exposures can affect
natural wildlife populations. To address this gap in our knowledge, we explored the
effect of environmental Mn exposure derived from a large Mn mine on the health of a
population of northern quolls, Dasyurus hallucatus on Groote Eylandt in the Northern
Territory.
Groote Eylandt is an Aboriginal managed island that has hosted a Mn mining
company operating since 1967. In our study, we measured how proximity to the mine
was associated with the (i) level of Mn in the environment and (ii) level of Mn
accumulated in the hair of the northern quoll. In addition, we are examining how the
level of exposure of northern quolls to environment Mn is associated with immune
function, telomere length, gene expression and motor function that would indicate
long-term health problems from Mn over-exposure. The proposed research will aid in
understanding the costs associated with prolonged, low-level Mn exposure to wildlife
health, and thus, to some extent, also inform us about the likely health impacts on
local communities.
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RELATEDNESS AND URBAN DEVELOPMENT SHAPE VIRAL TRANSMISSION
DYNAMICS IN BOBCATS (LYNX RUFUS)
Carver1, Scott; Fountain-Jones1,2, Nicholas; M. Craft2, Meggan; Lee3, Justin S.;
Kozakiewicz1, Chris; Funk4, Chris; Crooks5, Kevin; and VandeWoude3, Sue.
1

School of Biological Sciences, University of Tasmania, Private Bag 55, Hobart, Tasmania 7001,
Australia.
2
Veterinary Population Medicine, University of Minnesota, St. Paul, Minnesota.
3
Department of Microbiology, Immunology and Pathology, Colorado State University
4
Department of Biology, Colorado State University
5
Department of Fish, Wildlife and Conservation Biology, Colorado State University
Contact: scott.carver@utas.edu.au

Phylodynamic approaches, using viral and host phylogenies, can provide
important insights into how pathogens spread. By extension landscape factors (such
as urbanization and other ecological variables) can strongly shape phylodynamic
relationships in wildlife populations. We encompass landscape factors into
phylodynamics (termed ‘ecophylodynamics’), using Feline immunodeficiency virus
(FIV) and bobcats (Lynx rufus) in a heavily fragmented landscape in southern
California. This bobcat population provides a model system to apply an
ecophylodynamic approach, as FIV is fast evolving and doesn’t directly lead to host
mortality. Using the combination of landscape, host demographic and host genetic
information we show landscape variables coupled with bobcat relatedness were
important for FIV transmission. Bobcat relatedness in particular is positively
correlated with increased human development (i.e., bobcats are more likely to be
related the closer they are to anthropogenic disturbance and this is important for FIV
transmission). An ecophylodynamic approach provides a novel way untangle the
interplay between host demographic, host genetic, and landscape factors guiding
viral transmission.
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REGULATION AND PLASTICITY: ADAPTIVE PHYSIOLOGY OF SHORT-BEAKED
ECHIDNAS
Barker1, Justine M., Cooper1,2, Christine E., Withers1,2, Philip C.; and Nicol3,
Stewart C.
1

Environment and Agriculture, Curtin University, Perth, Western Australia 6845
Animal Biology, University of Western Australian, Perth, Western Australia 6009
3
Biological Sciences, University of Tasmania, Hobart, Tasmania 7001
2

Contact: C.Cooper@curtin.edu.au; @CECooperEcophys

Short-beaked echidnas are traditionally viewed as having a primitive
mammalian physiology but more recently their general biology has been interpreted
as being adapted to their specialised diet, semi-fossorial habit and defence strategy.
We examine here the physiology of Western Australian echidnas and compare them
with other subspecies to examine their potential for physiological regulation and
adaptive plasticity. We confirmed that West Australian echidnas have the low body
temperature and basal metabolic rate of other echidnas. West Australian echidnas
were thermolabile, but precisely regulated body temperature at any particular
ambient temperature. At warm temperatures, echidnas increased evaporative water
loss, evidence that they do use evaporative cooling in contrast to previous
suggestions that echidnas are incapable of physiologically-enhanced heat loss.
Physiological differences between the Western Australian and Tasmanian
subspecies are consistent with adaptive plasticity to environmental conditions. Field
metabolic rates of West Australian echidnas conformed to those for an arid-habitat
mammal and were lower than that of Tasmanian and Kangaroo Island echidnas.
Water turnover rates for all subspecies were similar. West Australian echidnas had a
high water economy index during summer, apparently obtaining water from a source
other than preformed and metabolic water e.g. drinking.

AMS	
  2015	
  

Oral	
  presentations	
  

	
   14	
  

PATERNITY IN EASTERN GREY KANGAROOS: ONLY MODERATE SKEW
DESPITE STRONG SEXUAL DIMORPHISM
Rioux-Paquette1, Elise; Garant1, Dany; Martin1, Alexandre M.; Festa-Bianchet1,2,
Marco; and Coulson2, Graeme
1

Département de biologie, Université de Sherbrooke, 2500 boul. de l’Université, Sherbrooke, QC J1K
2R1, Canada.
2
School of BioSciences, The University of Melbourne, Vic. 3010, Australia.
Contact: gcoulson@unimelb.edu.au

Understanding sexual selection requires appropriate measures of reproductive
success. In wild mammals, reliable data on variation in male reproductive success
are available for very few species. We assessed the distribution of paternities and
quantified skew in male reproductive success in two populations of a mammal with
extreme sexual dimorphism, the eastern grey kangaroo (Macropus giganteus). We
were able to assign fathers to 356 juveniles, or 79% of those with known mother,
over five breeding seasons. We found a relatively weak mating skew, and the most
successful males did not monopolise a large proportion of paternities. Nearly half of
the adult males we monitored sired at least one young. The yearly opportunity for
sexual selection (Is) for males ranged from 1.80 to 3.98, and Nonacs’ B index of
mating skew was significant but low, ranging from 0.01 to 0.07. Considering the
strong sexual dimorphism, long breeding season and strong male dominance
hierarchy, our results suggest an unexpectedly low reproductive skew given the wide
range in male weights: the smallest fathers weighed 40% less than the heaviest.
Skew in eastern grey kangaroos was weaker than that estimated for other species
with less sexual size dimorphism. We also found substantial year-to-year variability
in reproductive skew. Because male mating success varies according to the
characteristics of competitors and the distribution of breeding opportunities, multiple
years of monitoring are required to obtain reliable estimates. In the absence of data
on paternity, strong sexual dimorphism cannot be assumed to imply strong polygyny
and sexual selection.
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A CAN OF WORMS: FIELD EXPERIMENTS REVEAL FEW NEGATIVE IMPACTS
OF NEMATODE PARASITES IN KANGAROOS
Cripps1,2, Jemma K.; Beveridge3, Ian; Martin1, Jenny3; Ploeg, Richard; and Coulson1,
Graeme
1

School of BioSciences, University of Melbourne, Parkville, Victoria 3010, Australia
Department of Environment, Land, Water and Planning, Heidelberg, Victoria, 3084, Australia
3
Faculty of Veterinary and Agricultural Sciences, University of Melbourne, Werribee, Victoria, 3029
Australia
2

Contact: crippsj@unimelb.edu.au; @drjcripps

Large mammalian herbivores are commonly infected with gastrointestinal
helminths via the faecal-oral route. These cause clinical disease and may trigger
conspicuous mortality events in many host species. However, they may also have
sub-clinical impacts, reducing fitness as well as changing host foraging behaviour,
growth and body condition. The aims of our study were to quantify subclinical effects
of helminths in juvenile and adult eastern grey kangaroos (Macropus giganteus),
which commonly harbour large burdens (≤ 500,000) of gastrointestinal nematodes.
We conducted two field experiments on a population of free-ranging kangaroos in
southern Victoria. We completely removed helminths in individuals using oral doses
of albendazole, and compared them with untreated controls. We assessed body
condition, growth rates and blood parameters of juveniles, and feeding duration,
chewing duration and bite rates of adult females. Treated juvenile kangaroos had
significantly higher levels of plasma protein (albumin) and showed minor changes in
body condition and growth compared with controls, suggesting that subclinical
effects manifest themselves in this age-class. In contrast, there were no impacts of
helminths on the foraging behaviour of adult females. Compared to impacts reported
for other mammalian wildlife hosts, our experiments show that kangaroos are largely
unaffected by their gastrointestinal helminth burdens.
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AN INTEGRATED MULTI-SCALE APPROACH TO DEFINE HABITAT QUALITY
FOR KOALAS IN A FRAGMENTED LANDSCAPE
Crowther1, Mathew; Krockenberger2, Mark; Lunney1,3; Dan; McAlpine4, Clive;
McArthur1,Clare; Mella1, Valentina; Moore5, Ben; and Wilson6, Brian
1

School of Biological Sciences, University of Sydney, New South Wales 2006, Australia
Faculty of Veterinary Science, University of Sydney, New South Wales 2006, Australia
3
Office of Environment and Heritage, Hurstville, New South Wales 2220, Australia
4
School of Geography, Planning and Environmental Management, University of Queensland,
Queensland 4072, Australia
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Hawkesbury Institute for the Environment, University of Western Sydney , Richmond, New South
Wales 2751, Australia
6
School of Environmental & Rural Science, University of New England, Armidale New South Wales
2751, Australia.
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Contact: mathew.crowther@sydney.edu.au

The iconic koala has suffered massive declines throughout New South Wales.
In the rich agricultural landscape of the Liverpool Plains, koala abundance increased
from the mid-1990s to the mid-2000s but is now in serious decline. We are taking a
cross-disciplinary approach at multiple spatial and temporal scales, to understand
which factors drive the distribution of the koala population within the landscape. With
this hierarchical approach, we will examine the koala population distribution in
relation to vegetation and soil type at the landscape scale, and koala demography,
abundance and individual movement in relation to leaf and soil chemistry, tree
characteristics and disease epidemiology at the site scale. Our temporal scale
stretches from individual movements during nights, to seasonal variation in koala
health and habitat selection over several years. This integrated multi-scaled
approach is vital for defining habitat quality, and for effectively managing landscapes
for koala conservation in response to climate change and landscape modification.
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IRRUPTIVE DYNAMICS OF AUSTRALIAN MARSUPIALS RECOVERING FROM
FOX CONTROL
Dexter1, Nick; Wayne2, Adrian; Hudson1, Matt; and Carter1, Tony
1
2

Booderee National Park, Village Rd, Jervis Bay, JBT, 2540, Australia
Department of Parks and Wildlife, Locked Bag 2, Manjimup, WA 6258, Australia

Contact: Nicholas.Dexter@environment.gov.au

Native mammals protected from fox predation often increase in abundance
but then decline despite no change in fox control effort. Hypotheses for these
declines invoke cats or disease. Theory and empirical evidence suggest that the
cause of the declines maybe due to the population exceeding carrying capacity
particularly if there is a time lag between the population’s response and food supply.
If the irruption is considered a departure from equilibrium and the time abundance
takes to return to equilibrium proportional to the animal’s intrinsic rate of increase rm
then analogously the time (T) from the start of population growth following fox control
to the beginning of the population decline should also be a function of rm. If the
causes of the decline are not due to the population exceeding carrying capacity there
should be no relationship between rm and T. We test whether overshooting carrying
capacity is the likely cause of the observed dynamics of recovering mammals by
regressing T on rm for eleven species. We demonstrate T is a negative linear
function of rm. This strongly suggests that the ultimate cause of the decline of these
species is an unavoidable interaction with food supply rather than management
failure or disease epidemic.
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LOOKS CAN BE DECEIVING: IDENTIFYING AN UNKNOWN FLYING-FOX
Divljan1, Anja; Neaves1,2, Linda; and Frankham2, Greta
1
2

Terrestrial Vertebrates, Australian Museum Research Institute, Sydney, 2010
Australian Centre for Wildlife Genomics, Australian Museum Research Institute, Sydney, 2010

Contact: anja.divljan@austmus.gov.au; @AnjaDivljan

Flying-foxes (Pteropodidae) are widespread through the Indo-Pacific region.
Mainland Australia is home to four species, often living in sympatry in large colonies
throughout their coastal distributions. Flying-foxes are large bats capable of longdistance flight, and their patterns of movement are generally driven by food
resources. Satellite-tracked individuals show a range of complex movement patterns,
from residency to long-distance nomadism within the species distributions. However,
vagrant animals outside their normal range are seldom reported, and are likely to
appear after unfavourable weather patterns (e.g. strong winds, storms, etc.).
In April 2015, a dead sub-adult female, found in Hunters Hill, Sydney, was
donated to the Australian Museum Mammalogy collection. It was suspected to be a
potential overseas vagrant. Morphologically this individual was distinct from the two
flying-fox species commonly found in Sydney: Grey-headed Flying-Fox (Pteropus
poliocephalus) and Black Flying-fox (P. alecto). Body pelage most closely resembled
that of a P. poliocephalus, but head pelage, snout length and lack of fur on the legs
were not characteristic of this species. Genetic analysis was used to establish
species identification of the individual, including potential hybridisation between two
known Australian species. The majority of hybrids identified to date have been
reported from captive populations.
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COMPETITION AND ACTIVITY PATTERNS OF FOXES AND FREE LIVING CATS
IN PERI-URBAN ENVIRONMENTS
Dormer, Jessica and Spencer, Ricky.
School of Science and Health, University of Western Sydney, NSW 2750.
Contact: j.dormer@uws.edu.au

Cats have been reported to increase in number and alter their habitat use
after the removal of foxes in rural agricultural land and arid environments, where
food sources and shelter may be limited. We aim to investigate the potential for
competition between foxes and cats in a peri-urban environment, where shelter and
food are abundant. Foxes and free living-cats were monitored on the Hawkesbury
campus of UWS through remote infra-red cameras and radio telemetry before and
after fox removal. Cats were only found on the main campus while foxes utilised the
surrounding bushland and paddocks as well as the main campus. Cats did not alter
or expand their habitat use after fox removal. The results suggest that while cats
may avoid some habitats that foxes use, they are not limited by competitive pressure
from foxes but take greater advantage of the shelter and food available on the main
campus.
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EFFECT OF FIRE ON MAMMAL COMMUNITY ACTIVITY IN COASTAL
WOODLAND
Driessen1, Michael M. and Jarman2, Peter J.
1

Department of Primary Industries, Parks, Water and Environment, PO Box 44, Hobart, Tasmania
7001;
2
School of Biological Sciences, University of Tasmania, Hobart 7001
Contact: Michael.Driessen@dpipwe.tas.gov.au

Understanding the role fire plays in structuring mammal communities is
important for developing fire management guidelines for mammal conservation. We
used multivariate analyses of live-trapping and camera-trapping data to assess
changes in mammal community activity after hazard reduction burns in coastal
woodlands. Both methods detected significant differences in the structure of
mammal species activity between recently burned (<5 years) and long unburned
(>20 years) woodlands. For both methods the swamp rat contributed the most to the
dissimilarity between woodlands with different fire histories, being almost absent
from recently burned woodlands. The activity of several species increased in recently
burned woodlands. Live-trapping indicated that long-nosed potoroo activity in
recently burned woodlands declined substantially; however camera trapping data
revealed that burned and unburned woodlands were visited to a similar degree. Livetrapping revealed that many tagged potoroos survived fire and adjusted their home
ranges to include unburned woodlands where they had not been previously
recorded. Although both methods demonstrated (short-term) changes in community
activity following fire, camera trapping detected more species and recorded them
more often than did live-trapping. We conclude that a diversity of fire history in
coastal woodland would be the best way to conserve a diverse mammal community.
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E-CADHERIN AND DESMOGLEIN-2 CHANGES TO THE UTERINE EPITHELIAL
CELLS DURING PREGNANCY IN THE DOMESTIC CAT AND THE FAT TAILED
DUNNART
Dudley1, Jessica S.; McAllan2, Bronwyn; Thompson3, Michael B.; and Murphy1,
Christopher
1

Department of Anatomy and Histology, School of Medical Sciences, The University of Sydney, NSW
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3
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The uterine luminal epithelium is the first site of contact between foetal and
maternal tissues and so must undergo specialised changes for successful
implantation to occur. These changes, collectively termed the ‘plasma membrane
transformation’ (PMT), occur regardless of the placentation type. There are
similarities in morphological and molecular changes in viviparous species during the
PMT. Within eutherian species (eg. pig, rat, and rabbit) the pre-implantation period is
characterised by the loss or reduction of microvilli on the uterine epithelial cells
leaving a smooth, flat surface for blastocyst attachment. Similar changes occur
within a marsupial, the fat-tailed dunnart, Sminthopsis crassicaudata. Changes
during pregnancy to the adhesion molecules and junctions such as desmosomes
and epithelial cadherin are common among mammals. We characterised the
epithelial changes that occur in the fat tailed dunnart as well as uterine epithelium
from pregnant and non-pregnant domestic cats (Felis catus). Immunofluorescence
microscopy, transmission and scanning electron microscopy were used to compare
uterine remodeling during pregnancy. Similar changes to the cellular ultrastructure
and molecular mechanisms allowing for implantation occur in both species with
minimally invasive placentation (endotheliochorial). This supports the hypothesis
that mechanisms allowing for successful pregnancy are conserved among mammals
during the early stages of pregnancy.

AMS	
  2015	
  

Oral	
  presentations	
  

	
   22	
  

PATERNAL SEX ALLOCATION: HOW VARIABLE IS THE SPERM SEX RATIO?
Edwards1,2, Amy. M.; Cameron1, Elissa. Z.; Pereira2,3, Jorge. C.; and FergusonSmith2, Malcolm. A.
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Department of Veterinary Medicine, University of Cambridge, Cambridge, United Kingdom
3
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Contact: amy.edwards@utas.edu.au

Sex allocation is a key life history variable, and it’s predicted that parents
would be advantaged if they could adjust the sex ratio of offspring when fitness
returns vary between the sexes in a condition, environment or gene-specific way.
Mammalian sex allocation research to date has focused almost exclusively on
mothers, under the notion that the male contribution is genetically determined during
meiosis and therefore not under adaptive control. Although early studies on sperm
traits suggested that sex ratios were at parity, technological advances have made
analysis more reliable and cheaper. Subsequently, more studies have shown
variation in the production of X-/Y-chromosome-bearing-spermatozoa. Studies
showing variation are often related to abnormal circumstances, such as
environmental contaminants or fertility issues. We investigated sperm sex ratios in a
mammalian model species, the laboratory mouse, under normal conditions, using
fluorescence-in-situ-hybridization and found that sperm sex ratios at both the
individual and population level do not reflect the expected 50:50 ratio. We discuss
the possibility for adaptive paternal control, and the subsequent interaction that this
may have with maternal sex allocation. Sex allocation theories applied to mothers
may equally pertain to fathers, or may be more parsimoniously explained through the
possibility of paternal sex allocation.
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GENETIC ANALYSIS OF THE PROSERPINE ROCK-WALLABY, PETROGALE
PERSEPHONE: A RELICTUAL SPECIES?
Eldridge1, Mark and Nolan2, Barry
1
2

Australian Museum Research Institute, 6 College St Sydney, New South Wales 2010
Queensland Parks and Wildlife Service, Airlie Beach, Queensland 4802

Contact: mark.eldridge@austmus.gov.au

The Proserpine rock-wallaby (PRW) has a naturally highly restricted distribution
in central coastal Queensland. It appears to be a relict of a once more widespread
and ancient rock-wallaby lineage. The naturally fragmented distribution of the PRW
totals ~14,500 ha and is largely restricted to rocky habitats within semi-deciduous
vine forest. Due to its highly restricted range and on-going threats, the PRW is listed
as ‘Endangered’. A population has also been introduced to nearby Hayman Island.
Levels of genetic diversity (11 microsatellite loci) were examined in ~200 PRWs from
throughout the natural range and Hayman Island. All PRW populations were found to
be genetically depauperate compared to other rock-wallaby species. These low
levels of diversity are likely a product of long-term small population size and
restricted distribution. However the introduced Hayman Island population was one of
the most diverse. Although the PRW has low overall diversity, most sampled
populations were genetically distinct, indicating that natural inter-population gene
flow is highly infrequent.
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AVOIDING THE SUBJECT: THE IMPLICATIONS OF AVOIDANCE BEHAVIOUR
FOR DETECTING PREDATORS
Fancourt, Bronwyn.
School of Biological Sciences, University of Tasmania, Hobart, Tasmania 7001, Australia
Contact: Bronwyn.Fancourt@utas.edu.au; @BronFancourt

Estimating predator abundance can be challenging. Many predators are
inherently difficult to detect due to their low population densities, large home ranges
and cryptic behaviour. Detection rates derived from camera-traps, sand plots and
spotlight surveys are often used as indices of abundance. However, many factors
can influence a species’ detection rate and the extent to which it might reflect the
species’ actual abundance.
I used camera-traps to investigate differences in the abundance and activity of
devils and feral cats across eastern Tasmania, where devil populations have
progressively declined following the spread of the fatal Devil Facial Tumour Disease.
Devil and cat detections on individual cameras were negatively correlated, however
this was unrelated to abundance. Cats appeared to avoid devils temporally, with
separation less evident in areas where devils had been in decline for the longest
time. While cats and devils were detected at the same sites, cats appeared to avoid
devils over short distances, suggesting that negative relationships in detections may
reflect fine-scale behavioural avoidance rather than suppression of abundance.
These findings provide a cautionary tale that highlights the need to consider
alternative hypotheses to explain observed patterns, as the implications for species
conservation and management outcomes could vary dramatically.
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ADAPTIVE (OR NOT) SEX RATIO MANIPULATION IN UNGULATES AND
KANGAROOS
Festa-Bianchet1,2, Marco; Le Gall-Payne1, Camille; and Coulson2, Graeme
1

2

Département de biologie, Université de Sherbrooke, Québec J1K 2R1 Canada; School of
BioSciences, University of Melbourne, 3010 Victoria, Australia
Contact: m.festa@USherbrooke.ca; @roosAndHooves

The Trivers-Willard hypothesis predicts that in species where male
reproductive success is more variable than female reproductive success and
maternal care affects offspring lifetime reproductive success, mothers in better
condition should produce more sons. Support for this hypothesis from mammals is
mixed. Bighorn sheep fit all the assumptions of the Trivers-Willard hypothesis, but
lamb sex ratio is independent of maternal mass or dominance. Mountain goats fit
the assumptions, and an earlier study showed a strong effect of maternal age on sex
ratio. That effect, however, disappeared as more years of data accumulated.
Macropods likely fit the assumptions of the Trivers-Willard hypothesis. In one
population of eastern grey kangaroos, heavier and taller (but not necessarily in better
condition) mothers produced more males than lighter mothers, suggesting adaptive
sex ratio manipulation. Primiparous females, however, produced an even sex ratio
despite being smaller and lighter than multiparous females. In another population,
maternal mass had no effect on offspring sex ratio. The Trivers-Willard hypothesis
may be relevant for macropods, but other factors are also likely to affect offspring
sex ratio, as suggested by strong year effects on juvenile sex ratio.
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LOW-COVERAGE PRESCRIBED BURNING DECREASES RARE DEN SITE
HABITAT OF THE YELLOW-FOOTED ANTECHINUS, ANTECHINUS FLAVIPES, IN
A DRY FOREST OF VICTORIA.
Flanagan-Moodie1, Anna K.; Holland2, Greg J.; Clarke2, Michael F.; and Bennett2,
Andrew F.
1
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2
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Large trees and logs are essential for persistence of many small mammal
species but may be threatened by regular prescribed burning. Here, we studied the
small-marsupial, the yellow-footed antechinus Antechinus flavipes, during prescribed
burning of a dry forest in central Victoria. To measure changes in habitat use before
and after burning, we used radio telemetry to observe habitat selection for den sites
by ten A. flavipes and measured habitat variables in 24 plots across two burn areas
(each ~100 ha). Diurnal locations of A. flavipes were frequently in large trees (>60cm
diameter), large logs (>40cm diameter) and dead trees; yet these features were very
rare in the forest. Diurnal den sites were reduced by patchy prescribed burns (<50%
cover), with 48% of known den logs and 17% of den trees no longer present after
autumn burning. Slow growth rates (large trees >120 years old) and minimal falling
limbs and trees mean lengthy replacement times for these habitat features. Regular
prescribed burns (<20 years) are likely to deplete den site habitat features at a
greater rate than their natural replacement and therefore indirectly affect the longterm status of A. flavipes.
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RETURNING DEVILS TO THE WILD – NOT SUCH A STRAIGHT FORWARD
AFFAIR!!
Fox1, Samantha; Pemberton1, David; Grueber2, Catherine; Reid-Wainscoat3,
Elizabeth and Pye4, Ruth
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We are fast approaching the 20-year anniversary of Devil Facial Tumour
Disease (DFTD) being discovered in the north-east of Tasmania. In that time the
Save the Tasmanian Devil Program (STDP), along with many collaborators and
partners, have gained significant knowledge into the disease, how devil populations
respond to DFTD over time, and the changes that occur once DFTD has arrived. At
the same time a hugely successful insurance population has been created in
partnership with the Zoo and Aquarium Association (ZAA) and many wildlife parks
and zoo’s across Australia. The STDP is now in a position to consider releasing
some of these captive animals into the wild to supplement dwindling wild populations
and boost genetic diversity levels. This talk will outline our planned trial to test
methods of returning devils to the wild including the use of dispersal dampening
protocols, genetic analysis and immunization trials. Results from this trial will be
used in future devil population augmentation.
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COMPARATIVE PHYLOGEOGRAPHY OF THE SOUTH EASTERN AUSTRALIAN
MESIC BIOME – A MAMMALIAN PERSPECTIVE.
Frankham, Greta J.; Neaves, Linda; and Eldridge, Mark D.B.
Australian Centre for Wildlife Genomics, Australian Museum Research Institute, Sydney 2010
Contact: greta.frankham@austmus.gov.au; @gretafrankham

South-eastern Australia is one of the topographically most complex regions of
the continent, and along with south-western Western Australia represents Australia’s
ancestral mesic biome. An understanding of this species rich and ancient biome is
essential to comprehend the evolutionary history of biodiversity in Australia.
Surprisingly, even though the mesic biome overlaps with Australia’s most heavily
populated and modified landscapes, the biogeographic and evolutionary history of
this region is still poorly understood. Much of the research previously conducted has
primarily focused on the region’s herptofauna, which differ substantially in ecology,
physiology, thermal biology, and dispersal capabilities from mammals.
Here we present data on phylogeographic structuring in a suite of mammals
with wide distributions in south-eastern Australia. Mitochondrial DNA sequencing of
Potorous tridactylus, Cercartetus nanus and Wallabia biocolor indicates significant
differences in biogeographic patterning/ evolutionary history between the region’s
mammals and herptofauna; identifying new biogeographic breaks on the Australian
mainland, and providing new insights into the role the ‘Bassian plain’ land bridge
between mainland Australia and Tasmania.
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LIFTING A DEVELOPMENTAL CONSTRAINT PERMITS ADAPTATION: ABSENCE
OF A POST-NATAL CRAWL ALLOW BANDICOOSTS (ORDER:
PERAMELEMORPHIA) TO BURROW AND HOP
Garland, Kathleen
School of Biological Sciences, University of Queensland, St Lucia 4072
Contact: kathleen.garland@uqconnect.edu.au

Unlike their placental relatives, marsupials have conspicuously lower levels of
forelimb diversity compared to their hindlimbs. Previous literature suggests a
developmental constraint on marsupials because as neonates, they use their
forelimbs to crawl to the mothers pouch. The bandicoots (Family: Peramelidae) are
one of the only marsupials expected to have forelimb morphologies that are as
diverse as their hindlimbs because they do not perform a post-natal crawl to the
pouch. To assess bandicoot limb evolutionary diversity, patterns of integration (i.e.
the association in shape) between the forelimb and hindlimb bones were compared
to those of previously published placental, monotremes and marsupial species.
Integration was assessed using partial correlation analysis as well as a newlydeveloped approach of two-block least partial squares analysis. Partial correlation
results of the bandicoots suggested their integration patterns resemble those of the
placental and monotreme species more than those of other marsupials. However,
two-block least partial squares analysis and associated warp plots provided
additional information suggestive of divergent bone shape changes related to
burrowing or hopping. These species-specific patterns of functional integration in
bandicoots may indicate that an absent post-natal crawl has permitted their forelimbs
to become highly specialised, unlike any other marsupial group.
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BODY SIZE, DIET TYPE, AND/OR CO-EVOLUTIONARY HISTORY MAY PREDICT
HABITAT USE IN A MAMMALIAN HERBIVORE COMMUNITY
Garnick1,2, Sarah; Di Stefano3, Julian; Elgar2, Mark; and Coulson2, Graeme
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3
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Many theories attempt to explain patterns of community organisation among
large herbivores. We explored the role of body size, diet type and history of
residence on habitat use in a community comprising four metatherians (western grey
kangaroo, eastern grey kangaroo, red-necked wallaby, swamp wallaby) and two
eutherians (red deer, European rabbit) in the Grampians National Park. We
estimated occupancy for each species in each of seven habitat types using un-baited
camera traps, quantified the degree of habitat specialisation demonstrated by each
species using relative entropy, and then ran linear or quadratic regressions using %
grass in the diet, log(average mass) and log(time at site) as predictor variables and
relative entropy as the response variable. If body size influenced habitat use, we
predicted that because smaller species tend to be more selective, they would occupy
a smaller subset of habitat types. If diet-type influenced habitat use, we predicted
that species with similar diets should show similar habitat use, and intermediate
feeders would use the broadest range of habitat types. If the time a species had
been present at a site predicted community organisation, the newest species in the
system would use a wider range of habitats than those that are native.
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HIDDEN BIODIVERSITY OF SYDNEY HARBOUR: DISTRIBUTION AND HABITAT
USE OF THE LARGE-FOOTED MYOTIS MYOTIS MACROPUS
Gonsalves, L. and Law, B.
Forest Science Unit, Primary Industries NSW, Locked Bag 5123, Parramatta 2124
Contact: leroy.gonsalves@dpi.nsw.gov.au

Myotis macropus (Large-footed Myotis) is a threatened bat species that trawls
for aquatic prey over still water. Its presence over freshwater is well known, but in
2014 a colony was discovered on Sydney Harbour. This unusual saltwater location,
in a busy working harbour, led us to design a survey across the entire Port Jackson
estuary (Sydney Harbour, Parramatta River, Lane Cove River, Middle Harbour),
targeting potential habitat for M. macropus, especially sheltered bays providing
relatively still water suitable for the trawling strategy of the species. We surveyed 54
sites across the estuary to describe distribution and habitat use using acoustic
detectors in 2015. Sites consisted of sheltered bays/coves, river channels, open
harbour and a freshwater lake. In all, 3,398 M. macropus calls were recorded, with
the species detected at 92.6 % of sites. Myotis macropus activity differed among
estuary zones (P<0.05), with activity highest in east Harbour (adjoining the ocean)
and lowest on the Parramatta River. Myotis macropus activity also differed among
habitats (P<0.05), with activity greater in bays (east Harbour only) when compared
with open harbour and river channels. These findings demonstrate the previously
unknown occurrence of a threatened species in the harbour of Australia’s largest
city.
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DRIVERS BEHIND THE FATTY ACID COMPOSITION IN MAMMALS
Guerrero, Alicia and Rogers, Tracey
School of Biological, Earth and Environmental Sciences, University of New South Wales, New South
Wales 2052, Australia
Contact: a.guerrero@unsw.edu.au; @aly_guerrero

The adipose tissue of mammals is the main storage site for fatty acids and
plays an important role as a thermal insulator. When the animal is exposed to cold
their fatty acids become more unsaturated. Nevertheless, there are other
mechanisms through which animals can also cope with extreme temperatures. Furry
animals, for instance, rely on their fur to bear with the cold, so their adipose tissue
might not change with temperature variations. Other factors to be considered are
body size, body fineness, and environment (aquatic or terrestrial). Is the saturation of
fatty acids in mammals driven by their Fur density, Body size, Fineness or
Environment?
We applied a model selection approach to identify which of these four models
had the highest support to explain the differences in fatty acid unsaturation among
31 species of mammals.
Fur density was the model with the highest support, which means animals
with highest levels of unsaturation were those without fur. Bared-skinned animals
need to cool their superficial tissues, which reduces heat loss through
vasoconstriction. Therefore adipose tissues must be able to resist colder
temperatures than the rest of the body, which can be accomplished by increasing the
level of unsaturation of fatty acids.
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WHAT’S IN A STRAIN? COMPETITION IN TUMOUR GENETIC LINEAGES AND
HOST POPULATION RESPONSE IN TASMANIAN DEVIL FACIAL TUMOUR
DISEASE
Hamede1, Rodrigo; Pearse2, Anne-Maree; Swift2, Kate; Barmuta1, Leon; Murchison3,
Elizabeth; Beeton1, Nick; Craver1, Scott; and Jones1, Menna.
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Devil facial tumour disease (DFTD) is an emerging infectious cancer
threatening the Tasmanian devil with extinction. The discovery of four different
tumour strains has given scope for studying selective mechanisms involved in host
tolerance, pathogen virulence, transmission dynamics and evolutionary outcomes in
the devil and its tumour. In this longitudinal study, we followed the epidemiology,
tumour growth rates, survival and temporal response of a population subject to a
progressive change in two different tumour types, tetraploid and diploid forms.
Reduced host population effects, low infection rates and longer survival of infected
individuals were associated with high prevalence of tetraploid tumours. Subsequent
replacement by a diploid variant of DFTD coincided with a rapid increase in disease
prevalence, population decline and reduced mean age of the population. Predicted
growth rates of tetraploid tumours is almost double than diploids, although predicted
final volume is less than half in tetraploid tumours. Our results suggest
heterogeneities in susceptibility and tolerance to infection and a role for tumour
genetics in DFTD transmission dynamics and epidemic outcome. This study
provides evidence for a rapid localised lineage replacement in a transmissible cancer
and highlights the possibility that distinct DFTD genetic lineages may harbour traits
that influence pathogen fitness.
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INTENSE FIRE DECREASES THE SURVIVAL OF A SMALL DASYURID
(DASYKALUTA ROSAMONDAE) IN THE PILBARA REGION OF WESTERN
AUSTRALIA
Hayes1, Genevieve; Fisher2, Diana; Mills1, Harriet; and Roberts1, J. Dale
1
2
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Frequent high-intensity fires often have detrimental effects on small mammals
as they destroy vegetation, refuges and resources, increasing the risk of predation
and competition. To assess the impact of fire on the survival of a small dasyurid,
Dasykaluta rosamondae, in Western Australia’s Pilbara region, I trapped 11 grids of
differing fire-age, using Elliott traps and motion-sensor cameras. Preliminary results
suggest D. rosamondae has decreased survival after fire, with slow recolonisation of
areas burnt by intense fires. Individuals inhabiting sites >4 years post-fire had an
80% chance of survival, while individuals inhabiting sites <4 years post-fire only had
a 40% chance. On two sites burnt during the study immediate survival was 0%, with
no recolonisation during the remainder of the study (>1 year). A site two years postintense burn was unable to support D. rosamondae, while two other sites of the
same fire-age, with better-recovered Triodia spp. (primary habitat of D.
rosamondae), were recolonised. Determining the best spatial variables of remnant
patches for the survival of particular species is vital to fire management. My study of
D. rosamondae suggests it would benefit from less frequent and less intense fires,
with large patches of long-unburnt habitat most able to support large populations.
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POST-FIRE HABITAT SELECTION OF WYULDA SQUAMICAUDATA IN THE
NORTH KIMBERLEY, WESTERN AUSTRALIA
Hohnen1,2, Rosemary; Tuft1,2, Katherine; Legge2, Sarah; Radford3,Ian; and
Johnson1, Christopher N.
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Small and medium sized mammals are declining across northern Australia
and a number of threats have been implicated including the impacts of contemporary
fire patterns. Some small mammal populations persist only in a restricted number of
mainland refuges many of which are topographically complex. We determined the
habitats and resources important to the Scaly-tailed possum (Wyulda
squamicaudata) in a landscape of varying complexity, partially burnt by a recent
intense fire. We aimed to (i) compare the use of long unburnt and recently burnt
habitats, (ii) compare the use of complex and simple habitats, and (iii) identify key
denning resources. Habitat selection was examined by comparing the availability of
eight vegetation types, and four rockiness categories, around real (used) and
generated (available) location points. Individuals used a range of habitat types
including both recently burnt savanna (1-2 months post-fire), and long unburnt
rainforest. Individuals avoided foraging and denning in open habitats that were
devoid of rocky scree. Rocky complexity was an important denning resource and all
736 recorded dens were found in various types of rocky structures. Thus, rocky
complexity appears to be a habitat feature more strongly selected for by W.
squamicaudata than post-fire age.
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TESTING MECHANISMS OF A DILUTION EFFECT FOR PUUMALA
HANTAVIRUS: RESULTS OF A LARGE FIELD EXPERIMENT
Hughes1,3, Nelika; Borremans1, Benny; Tomsin1, Nele; Hall2,3, Matthew; Ebert2,
Dieter; and Leirs1, Herwig
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The “dilution effect” - the hypothesis that non-host species can reduce (i.e.
dilute) the prevalence of a pathogen within a host species - has been widely
promoted as a means to unite the conservation and public health benefits of
maintaining biodiversity. Although much of the literature has focussed on vectorborne pathogens, there is also growing evidence for a dilution effect within some
non-vector-borne pathogen systems. Here, we report the results of a large field study
that examined the potential mechanisms driving a dilution effect for Puumala
hantavirus (PUUV), an environmentally transmitted pathogen, within their bank vole
(Myodes glareolus) reservoir host. We used social network analyses to test if and
how the abundance of non-host species altered direct and indirect interactions
between bank voles. We found evidence that indirect contact rates between bank
voles are altered by the proportion of non-host species within the community, but not
by the absolute number of non-hosts. These results suggest that heterospecifics can
alter the interactions that promote parasite transmission between hosts. We discuss
the implications of these results for PUUV and other environmentally transmitted
pathogens, and how community composition can shape intraspecific interactions
more broadly.
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EFFECTS OF FIRE ON LONG-NOSED POTOROO ACTIVITY
Jarman1, Peter J. and Driessen2, Michael M.
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2
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We understand poorly the effects of planned burns upon wildlife communities
in Tasmanian reserves. As part of a program researching the effects of hazardreduction burns upon a mammal community, we investigated whether a burn altered
the activity scheduling of long-nosed potoroos Potorous tridactylus in Tasmanian
coastal woodland. We recorded times of potoroo visits to 32 stations with baited
camera-traps. In December 2013 fire burned an area sampled by 13 cameras,
leaving 19 camera stations unburned. In four trapping sessions before the fire, times
of potoroo visits did not differ between those sets of stations. In four trapping
sessions after the fire potoroos visited by night, by day and in the dusk at unburned
stations but almost only by night at burned stations. The difference has lasted for 16
months, despite some vegetation regrowth. We conclude that potoroos detected a
fire-induced habitat change, probably in degree of visual exposure, and responded
by adjusting their daily activity schedules. This finding not only supports theoretical
expectation; it has implications for the design of fire regimes in small reserves, and
for historical changes in the abundance and survival of potoroo populations.
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EVALUATION AND OPTIMIZATION OF NON-INVASIVE HORMONE ANALYSIS
TECHNIQUES FOR THE FAT-TAILED DUNNART
Swinston1, Paige; Johnston1, Stephen; Phillips2, Clive; O’Hara3, Patricia; Murray1,
Peter and Keeley1, Tamara
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Circulating reproductive hormones are altered from their parent form during
the metabolism and excretion process into steroid metabolites that vary in quantity,
form and route (faecal versus urinary) between species. Specialized immunoassays
have been developed that are either broad spectrum (cross-reacting with a large
range of metabolite forms of a specific hormone) or specific to a single hormone
metabolite facilitating the detection and evaluation of patterns of reproductive
hormone expression via non-invasive sampling in wildlife. Daily faecal samples were
collected from eight recently weaned female fat-tailed dunnarts (Sminthopsis
crassicaudata)(FTD) to evaluate the timing of the onset of sexual maturity and the
dynamics of mating and pregnancy. Extraction and analysis techniques for faecal
progesterone metabolites (FPM) previously validated for the Julia Creek dunnart
(Sminthopsis douglasi)(JCD) were tested. Overall detection of FPM concentrations in
FTD was ~50 fold higher than that reported for JCD but biologically relevant changes
in metabolite concentrations were inconsistent or not discernible. An alternative,
metabolite specific immunoassay for pregnandiol was trialled and facilitated the
detection of significant increases in FPM during the latter half of gestation and the
luteal phase, but lacked detection of early luteal or early pregnancy related hormone
changes. Alternative sample extraction techniques currently being tested are
demonstrating changes in the detection of FPM patterns but further optimization is
still required. Our results highlight the necessity to validate and optimize noninvasive hormone analysis techniques on a species-specific basis as physiological
differences can occur even between closely related species.
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MOTHER–OFFSPRING DISTANCES REFLECT SEX DIFFERENCES IN FINE–
SCALE GENETIC STRUCTURE OF EASTERN GREY KANGAROOS
King1,2, Wendy J.; Garant3, Dany; and Festa-Bianchet3,4, Marco.
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Natal dispersal affects life history and population biology and causes gene
flow. In mammals, dispersal is usually male-biased so that females tend to be
philopatric and surrounded by matrilineal kin, which may lead to preferential
associations among female kin. Here we combine genetic analyses and behavioural
observations to investigate spatial genetic structure and sex-biased dispersal
patterns in a high-density population of mammals showing fission-fusion group
dynamics. We studied eastern grey kangaroos (Macropus giganteus) over two years
at Wilsons Promontory National Park, Australia, and found weak fine-scale genetic
structure among adult females in both years but no structure among adult males.
Immature male kangaroos moved away from their mothers at 18–25 months of age
while immature females remained near their mothers until older. A higher proportion
of male (34%) than female (6%) sub-adults and young adults were observed to
disperse, although median distances of detected dispersals were similar for both
sexes. Adult females had overlapping ranges that were far wider than the maximum
extent of spatial genetic structure found. Female kangaroos, although weakly
philopatric, mostly encounter non-relatives in fission-fusion groups at high density
and therefore kinship is unlikely to strongly affect sociality.
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EPIDEMIC HOST COMMUNITY CONTRIBUTION TO MOSQUITO-BORNE
DISEASE TRANSMISSION: ROSS RIVER VIRUS
Koolhof, Iain and Carver, Scott.
School of Biological Sciences, University of Tasmania, Hobart, Tasmania, Australia, 7001.
Contact: koolhofi@utas.edu.au

Most vector-borne diseases infect multiple host species. Accordingly, the
relative abundance and viral competence of hosts in a community can have an
important role on local disease transmission and variation among geographic
locations. The Ross River virus (RRV, Togoviridae: Alphavirus) has a significant
impact on human disease across Australia and is transmitted by mosquitoes feeding
on mammalian hosts, with spillover and epidemics to humans. Macropod marsupials
are often proposed as the key reservoir. In this study, we aim to simultaneously take
into account both host competence and abundance to investigate the contribution of
host species to potential RRV transmission. We expand on the notion of humans
being a spillover host for this virus, and also their role in epidemics. We used host
contribution models to find individual hosts’ contribution to RRV transmission using
typical/semi-realistic mammal communities near epidemic centres around Australia.
We found in all epidemic communities, possum and human hosts overwhelmingly
contributed the most to RRV transmission owing to their high relative abundance and
possum’s infectious status. These results support the notion of human’s as a
contributor to sustaining spillover events and the importance of considering both
abundance and host competence when identifying key host species of vector-borne
diseases.
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MOLECULAR CHANGES DURING PREGNANCY IN MACROPUS EUGENII
(MACROPODIDAE; MARSUPIALIA): INSIGHTS INTO MAMMALIAN EVOLUTION
Laird1, Melanie K.; Dargan1, Jessica; Paterson1, Lillian; McAllan2, Bronwyn M.;
Murphy2, Christopher R.; and Thompson1, Michael B.
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Successful mammalian pregnancy requires remodelling of the uterus to
become receptive to embryonic attachment. Remarkably similar morphological
changes to the uterine lining occur in both eutherian (placental) mammals and
marsupials. Yet molecular differences in marsupial pregnancy, particularly molecular
reinforcement of the uterine lining just before embryonic invasion in the marsupial
Sminthopsis crassicaudata (Dasyuridae), suggest that marsupial pregnancy may
involve maternal defences to regulate invasion and tissue destruction by the embryo.
To test this theory, we identified patterns of fluorescence of a key basal molecule
(talin), which anchors cells of the uterine lining to the underlying tissue, during
pregnancy in the tammar wallaby (Macropus eugenii; Macropodidae). Implantation is
non-invasive in M. eugenii, yet talin undergoes a clear distributional change during
pregnancy, including recruitment to the base of the uterine lining just before
attachment, that closely resembles that of invasive implantation in S. crassicaudata.
We conclude that less invasive, and non-invasive, implantation in marsupials may
have evolved via accumulation of maternal defences, as reinforcement of the uterine
lining before embryonic attachment occurs in marsupial species with different modes
of implantation. Hence recruitment of basal molecules to the uterine lining,
particularly talin, may have played a key role in this evolutionary transition.
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A 22 YEAR COMPARISON OF PTEROPODID BAT POPULATIONS IN THE
WESTERN PROVINCE, SOLOMON ISLANDS
Lavery1, Tyrone; Posala2, Corzzierrah; Tasker3,4, Elizabeth; and Fisher1,4, Diana
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The Solomon Islands support globally significant biodiversity and high
mammalian endemism, especially pteropodid bats. However, there have been few
ecological studies of Solomon Island mammals, and little is understood of the
impacts of commercial logging. Our work on the ecology of the endangered New
Georgia monkey-faced bat (Pteralopex taki) in Western Province in 1992 has
provided a rare dataset prior to the advent of commercial logging. Despite rapid loss
of primary forest, no quantitative data existed on the impact of logging on Pacific
Island forest bats. We assessed the distribution and abundance of P. taki and fruit
and nectar eating bats (total 10 species) at eight sites on three islands in 1992. We
re-visited and re-sampled these sites in 2014 and 2015. Many, but not all of the
formerly primary forested sites have been logged since 1998. Our detailed prelogging data and the existence of unlogged control sites gave us a rare opportunity
to quantify the magnitude of bat population loss from logging, identify the traits of the
most vulnerable species, and document the loss of populations of restricted-range
species (P. taki and Melonycteris fardoulisi) due to logging in the last 22 years.
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RECENT DECLINE IN THE OCCURRENCE OF HASTINGS RIVER MOUSE
PSEUDOMYS ORALIS: CAN SELECTIVE LOGGING PROVIDE BENEFICIAL
DISTURBANCE?
Law, Brad.; Brassil, T.; and Gonsalves, L.
Forest Science Unit, Primary Industries NSW, Locked Bag 5123, Parramatta 2124
Contact: brad.law@dpi.nsw.gov.au

The endangered Hastings River Mouse Pseudomys oralis inhabits upland
grassy forests of northeast NSW and southeast Qld. Little direct evidence is
available to assess its response to logging and consequently management is based
on many assumptions. We followed two approaches to fill this gap. The first used a
stratified re-survey of old sites, where the species was originally recorded as either
present (subsequently logged) or absent (logging excluded). Just 12 P. oralis were
trapped in total compared to 46 previously; most frequently at sites with a previous
record (logging excluded). Proportional change over time in presence/absence was
greatest in ‘logging excluded’ sites (50 % decline) compared to ‘absent’ sites that
were subsequently logged (9 % increase). Given the species was absent from two
thirds of sites, the second approach improved trapping return by targeting optimal
habitat. Sites were stratified by different times since logging. Twenty-seven P. oralis
were captured. Occupancy modelling revealed that sites excluded from logging for >
20 years had occupancy values one third to half of those in logged sites (psi=0.93).
P. oralis was associated with heath, lomandra and logs, while rats were associated
with ferns and shrubs. A negative exponential relationship was found between P.
oralis occupancy and local rat abundance, using both our trapping data and a 15
year trapping data-set. These results support the hypothesis that rats compete with
P. oralis, rendering areas with later successional mesic or shrubby habitat structure
(preferred by Rattus fuscipes) unsuitable for P. oralis. Current management
practices that totally exclude disturbance from the habitat of P. oralis need to be
reconsidered or else this cryptic species is likely to decline further.
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AN ANALYSIS OF KOALAS AND ROADS IN NEW SOUTH WALES, AUSTRALIA:
IS IT TOO DIFFICULT TO PREVENT WILDLIFE ROADKILL?
Lunney1,2, Daniel; Predavec1, Martin; Miller1, Indrie; Moon1, Chris; and Rhodes3,
Jonathan
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What conditions predispose a koala Phascolarctos cinereus to die on a road?
We looked at three spatial scales (the state of New South Wales, a local government
area (Coffs Harbour), and a 1 km stretch of highway within Coffs Harbour), and
analysed the relationships between road type, habitat quality and koala roadkill using
long-term data sets from multiple sources. Our analysis shows that koalas dying on
roads are ubiquitous. Where more koalas occur there are more road deaths
recorded in actual numbers. Road type is strongly related to the likelihood of an
individual koala dying on the road with a higher proportion of animals dying on
primary roads compared to arterial and local roads. This pattern is likely due to the
width of primary roads and the volume of traffic, creating few opportunities for koalas
to cross. While quality of habitat adjacent to the road will affect the absolute number
of koalas dying on the road, it does not affect the proportion of animals killed.
Mitigation measures such as fences and underpasses can be effective in reducing
the extent of koala roadkill, but the impact of such measures on populations is not
known.
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GEOMETRIC MORPHOMETRICS REVEAL DIGGING ADAPTATONS DIVERGE
FROM PHYLOGENETIC SIGNAL IN POCKET GOPHERS (GENUS THOMOMYS)
Marcy, Ariel E and Weisbecker, Vera
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Australia
Contact: aemarcy@gmail.com; @aemarcy

Western pocket gophers are interesting because of their high morphological
variability and fossorial lifestyle. The primarily claw-digging subgenus Thomomys
tends to reside in softer soils with lower density and percent clay. Within 7-9 million
years, however, the subgenus Megascapheus evolved increased incisor
procumbency for tooth-digging in harder soils, thus presenting an ideal test for
interactions between adaptation and lineage divergence. We used 2D geometric
morphometrics and Principle Components Analysis on 420 crania and 68 humeri to
investigate the relationship between shape, soil, and phylogeny at the subspecies
level. The lateral crania view’s first two principle components (PC) captured traits
that increase incisor procumbency. PC1 separated subgenus Megascapheus from
Thomomys with a small overlap occurring between T. (M) bottae canus and T. (T)
talpoides. PC2 separated groups within each subgenus. In Megascapheus, the
bottae phylogenetic group was more procumbent than the townsendii group
(includes T. bottae canus). These results are consistent with soil conditions: the
townsendii group occupies heavy but sandy soils versus the bottae group’s heavy
and clay-dominated soils. In subgenus Thomomys, PC2 clearly separates T.
talpoides from the least procumbent T. mazama and T. monticola despite the closer
phylogenetic relationship between T. talpoides and T. monticola. In this case,
adaptation to soil must have driven shape change as T. talpoides occupies the
heaviest and highest clay soil of its subgenera. Overall, our analyses demonstrate
the impact of local soil conditions on fossorial mammal morphology often in contrast
to, but not independent of, phylogenetic history.
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THE GREAT DEBATE: DOES SIZE REALLY MATTER OR IS IT ABOUT WHERE
YOU COME FROM? ACOUSTIC DESIGN IN MAMMALS.
Martin1, Kobe, Tucker1,2, Marlee A., Rogers1, Tracey L.
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There is long standing debate over the evolutionary drivers of acoustic signals
in mammals; whether it is the physical constraint of body size or an animal’s
environment that has driven the divergence of signal frequencies. Our aim was to
investigate the evolutionary drivers of vocalisation capabilities and the impact of
mammals colonising aquatic environments. Using 198 species across the globe and
a model selection approach, we identified that the best supported model for both low
and high-frequency vocalisation included both body mass and environment.
Surprisingly, phylogeny did not have a strong impact on the evolution of mammalian
vocalisations. While body mass had an impact on both environments, aquatic
species display higher frequencies of vocalisations than terrestrial species of similar
body mass, likely due to the increased propagation efficiency of sound in water.
Pinniped species act as an intermediate between the two environments, and
demonstrate the way in which mammals have evolved their vocalisations to adapt to
their environment. Understanding what has shaped animal vocalisation is important
for understanding how it may change into the future. Studies that highlight the
difference in vocal behaviours of mammals are becoming necessary for identifying
potential impacts of environmental change and aiding in management projects.
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PREY OF THE SILVER-HEADED ANTECHINUS (ANTECHINUS ARGENTUS): A
NEW SPECIES OF AUSTRALIAN DASYURID MARSUPIAL.
Mason1, Eugene D.; Burwell2, 3, Chris J. and Baker1, Andrew M.
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The silver-headed antechinus (Antechinus argentus) is one of Australia’s most
recently described mammals, and the single known population at Kroombit Tops in
southeast Queensland is threatened. Nothing is known of the species’ ecology, so
during 2014 we collected faecal pellets each month (March-September) from a
population at the type locality to gather baseline data on diet composition. A total of
38 faecal pellets were collected from 12 individuals (eight females, four males) and
microscopic analysis of pellets identified seven invertebrate orders, with 70%
combined mean composition of beetles (Coleoptera: 38%) and cockroaches
(Blattodea: 32%). Other orders that featured as prey were ants,
crickets/grasshoppers, butterflies/moths, spiders, and true bugs. Given that faecal
pellets could only be collected from a single habitat type (Eucalyptus montivaga
high-altitude open forest) and location, this is best described as a generalist
insectivorous diet that is characteristic of other previously studied congeners.
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EVERY MINUTE COUNTS: WHY MICRO-TIME MATTERS IN HERBIVORE
FORAGING DECISIONS IN RESPONSE TO FOOD AND FEAR
McArthur, Clare and Banks, Peter B.
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For most animals, foraging is a complex problem tied up in the tensions
generated around food and fear. Foraging decisions are defined by the
characteristics of a food patch that makes it attractive to visit, but costly to stay. Plant
nutrients attract herbivores but plant toxins and predation risk drive them away.
Critically, this tension between coming and going from food patches plays out on a
tiny temporal scale, literally a matter of minutes. Thus, in order to understand
foraging, we must look at the functional basis of highly labile traits: decisions made in
fine-scale time and space. We describe the theoretical and captive animal
behavioural research underpinning this foraging framework and, using common
brushtail possums as our model, discuss the implications for foraging in the real
world. We also discuss how the balance between what an animal perceives to be a
good patch or a bad patch will shift depending on its personality, affecting its
behaviour — its fine-scale temporal and spatial movement — and, we predict, its
resulting diet.
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CAMERA TRAPPING RARE SMALL MAMMALS IN RUGGED ENVIRONMENTS:
OCCUPANCY DRIVERS OF THE CRITICALLY ENDANGERED CENTRAL ROCKRAT
McDonald1,2, Peter J.; Griffiths3, Anthony D.; Ward2, Simon J.; Nano2, Catherine E.
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Camera traps are routinely used for sampling larger mammals but their utility
for sampling rare small mammals remains largely unknown. The critically
endangered central rock-rat (Zyzomys pedunculatus) is now restricted to the most
rugged mountain ranges of arid Australia. Using Z. pedunculatus as a focal species,
we sought to evaluate the effectiveness of camera trapping for sampling small
mammals in this environment and to better understand the factors driving Z.
pedunculatus occurrence. We installed a camera trap at 50 sites randomly selected
across core Z. pedunculatus refuge habitat. We recorded all six small mammal
species known from the area, including Z. pedunculatus from five sites. Offering
several advantages over traditional methods, we predict camera trapping will
become a standard tool for sampling rare small mammals in difficult-to-access
environments. Occupancy modelling showed that distance to nearest occupied site
was the most important predictor of Z. pedunculatus occurrence, suggesting they
occur in discrete sub-populations within the matrix of refuge habitat. Follow-up
camera trapping of a sub-population showed local high occupancy and there was no
clear relationship with any site-scale variables, including fire history. Management of
Z. pedunculatus will require protection and expansion of known sub-populations,
probably achieved through effective feral cat control.
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DENSITIES OF FERAL CATS IN NORTHERN AUSTRALIA
McGregor1, 2, Hugh; Legge1, Sarah; Jones2, Menna; Potts3, Joanne; Kanowski1,
John; and Johnson2, Chris
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Feral cats pose a significant threat to small mammals in the savannas of
northern Australia. Basic information on population density can inform management
of their impacts. We have developed a method for estimating cat density using
closely spaced arrays of remote cameras (between 15 and 25, each 300m to 800m
apart), individual identification and spatial mark-recapture analysis. We deployed 6
such arrays on AWC sanctuaries in the central Kimberley and measured them each
year between 2011 and 2014. Cat density was compared between years, areas with
different grazing regimes (stocked, destocked), and amount of riparian vegetation.
Densities were similar across all transects and deployments, with a mean of 0.18
cats km-1. A further 12 arrays have been placed at other AWC sanctuaries, with
varying habitats, across northern Australia. In contrast, these have shown marked
variation in densities. In areas with complex habitats (e.g. rocky ridges, tropical
rainforest), cats were below detectable densities. Low densities were recorded in
savanna in the northern territory (0.05 to 0.1 cats km-1), while very high densities
were reported on Cape York Peninsula (0.4 and 1.5 cats km-1). These estimates will
inform strategies for conserving threatened mammals in northern Australia.
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DUNNARTS, DOWNPOURS AND DESERTS: LIFE HISTORY OF A RARE SEMIARID DASYURID
McLean1,2, Amanda L.; Lancaster3, Melanie L.; Cooper1,2,4, Steven J. B.; and
Carthew5, Susan M.
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Contact: amanda.mclean@adelaide.edu.au

Dasyurids are conspicuous in the Australian arid and semi-arid zones.
However, many of these species are naturally rare and little is known about how they
persist in regions with variable rainfall and resources, particularly when they have
relatively fixed breeding strategies. We investigated the life history of the
endangered sandhill dunnart (Sminthopsis psammophila) during a two year study on
the Eyre Peninsula (SA) that included a high and low rainfall year. The study aimed
to determine whether and how S. psammophila responds to variable rainfall in a
semi-arid environment, and how these findings may influence conservation
management decisions. The S. psammophila population fluctuated during the study
with significantly lower capture rates and fewer resident individuals caught during the
low rainfall year. We attributed the lower capture rate to a decreased survival rate of
predominantly second year adults and dispersing juveniles, most likely caused by a
reduction in food resources during the low rainfall year. Breeding was possibly
reduced or delayed during the low rainfall year. In order to conserve the species, it is
imperative that we identify critical habitat, and retain large areas of suitable habitat
that can support populations during periods of low rainfall, and therefore low
resource availability.
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TRAP NEOPHOBIA IN LONG-NOSED POTOROOS
Murray, Andrew and Ruff, Simon
Dept. of Environment, Land, Water & Planning, 171-173 Nicholson Street Orbost, Victoria, 3888.
Contact: andrew.murray@delwp.vic.gov.au

This study used remote cameras to determine if baited cage-traps, when first placed,
were effective at trapping mammals (potoroos, possums and bandicoots) in a forest
habitat in far East Gippsland, Victoria.
In 2014, baited remote cameras were deployed in an area before the
placement of cage-traps. Potoroos, bandicoots, and possums were camera-trapped
before and during the cage-trapping session, however only a single Common
Brushtail Possum was cage-trapped.
The cage-traps and cameras were left on site, and approximately three months later
a second trapping effort took place. Eleven 11 individual Long-nosed Potoroos were
captured, at a trap success of 11%. No other species were cage-trapped.
The results of this research would suggest that mammals in forested habitats
are initially neophobic towards novel objects such as cage-traps, but at least for
some species this neophobia decreases over time. The clear implication of this work
is that for any survey for which the aim is to detect the presence of this suite of
species, remote cameras are significantly more effective. For those projects that
require the capture of the animal, researchers should consider leaving their traps onsite for a period of several months before commencing any trapping effort.
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MOLECULAR SYSTEMATICS AND PHYLOGEOGRAPHY OF THE GENUS
ANTECHINUS
Mutton1, Thomas; Baker1, Andrew; Fuller1, Susan; and Phillips1, Matthew.
1
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Contact: thomas.mutton@hdr.qut.edu.au

The dasyurid carnivorous marsupial genus Antechinus has a chequered
taxonomic history, with multiple revisions occurring since its establishment. Initial
work by us suggested there was still taxonomic misclassification in the genus. To
resolve this and to better understand the evolution and phylogeography of the genus,
we provide the first detailed molecular systematic study across the entire geographic
range of all species of Antechinus.
Here we present a single gene (mtDNA cytochrome b) and concatenated (2
mtDNA and 3 nDNA genes) phylogenies and estimate timing of speciation within the
genus. In total ~300 samples were sequenced. This work uncovered four previously
unknown species of Antechinus and led to the raising of one subspecies to species
status, in total increasing the number of species in the genus by 50% to 15. These
discoveries are based on well-supported clades for each new species at Cytb and in
the concatenated phylogeny, as well as analysis of internal and external morphology
and ecology (asymmetry in mating timing).
All new species have small ranges and at least two appear to be at risk of extinction.
The distribution and evolution of multiple species appears to have been influenced
by known biogeographic barriers.
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THE NEXT GENERATION OF GENETIC MANAGEMENT TOOLS
Neaves1, Linda E.; Frankham1, Greta J.; Hogg2, Carolyn; Ivy3, Jamie; and Johnson1,
Rebecca N.
1

Australian Centre Wildlife Genomics, Australian Museum Research Institute, Australian Museum, 6
College Street Sydney NSW 2010 Australia.
2
Zoo and Aquarium Association, Mosman, NSW 2088, Australia
3
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Contact: Linda.Neaves@austmus.gov.au; @linda_neaves

Genetic tools have been applied to a wide range of conservation-related
questions and to aid in the management of small populations. While microsatellite
markers have been popular for resolving levels of relatedness and genetic structure,
they required substantial investment in development and are not readily transferable
across species. In addition, the number of markers examined is often limited
restricting resolution, particularly in small populations of closely related individuals.
The advent of next generation sequencing (NGS) technology is making large-scale
maker development and genotyping more efficient and cost effective. RADsequencing and genotype-by-sequencing approaches allow large numbers (1000s)
of single nucleotide polymorphisms (SNPs) to be isolated from individuals and
genotyped in a single step. Furthermore, these methods are more readily
transferable between laboratories and species and the large amount of genomic data
produced provides a high degree of resolution. We are developing standardized
protocols for these NGS methods using a range of species covering monotremes,
marsupials and placental mammals. These standardized methods will enhance the
application of genetic data to the management of captive populations, where
minimising inbreeding and loss of diversity are critical, and will also be applicable to
a wide range ecological and management questions in wild populations.
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GENETIC ANALYSES REVEAL ONE LOW GENETIC DIVERSITY POPULATION
OF THE ENDANGERED SMOKY MOUSE (PSEUDOMYS FUMEUS)
Newton1,2, Caitlin and Rowe2, Kevin
1
2

Department of Zoology, The University of Melbourne, Victoria 3010, Australia.
Sciences Department, Museum Victoria, Victoria 3001, Australia.

Contact: canewton@student.unimelb.edu.au

The smoky mouse (Pseudomys fumeus) is an endangered species of
Australian rodent with a restricted distribution in Victoria, southeastern New South
Wales and the ACT. A large gap of roughly 300 kilometres separates populations in
western Victoria from the remaining populations to the east. Animals from western
populations are larger and darker than animals from the eastern populations,
suggesting that they reflect distinct evolutionary lineages. I tested this hypothesis
using 1 mitochondrial locus and 6 nuclear loci. Analyses across all loci revealed little
genetic distance among P. fumeus individuals suggesting that across its range the
species maintains a small effective population size. A lack of deep phylogenetic
structure between eastern and western populations indicates that eastern and
western populations do not represent distinct species or evolutionarily significant
units. Moderate differences in allele frequencies among populations suggest that
they are nonetheless isolated and should be treated as independent management
units.
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DOES HIBERNATION INCREASE SEXUAL CONFLICT IN TASMANIAN
ECHIDNAS?
Nicol, Stewart C.; Morrow, Gemma E.; and Harris, Rachel L.
School of Biological Sciences, University of Tasmania, Hobart, Tasmania 7001, Australia
Contact: s.c.nicol@utas.edu.au

Echidnas have a promiscuous mating system with intense competition
between males. In Tasmania, hibernation reduces the active period and appears to
intensify competition.
We studied a population of echidnas over the period 1996-2013. 16 echidnas
(10F, 6M) were implanted with temperature loggers, and external temperature
loggers attached to a further 45 (30F, 15M). In the field we recorded location, and
body mass, and took cloacal swabs from females to check for the presence of
sperm.
Mating males emerged from hibernation between May 7 and August 5, with
males in the best condition emerging the earliest. For females the pattern of arousal
was more complex: very few emerged from hibernation spontaneously but instead
were disturbed by males. We recorded 185 mating groups of 1 to 4 males with a
female, and these mating groups were found from June 6 to October 30, with a peak
in mid-July. Females were found in up to 7 mating groups over 3 weeks, with up to 4
different males, but nearly all females became pregnant at the first mating. Females
that became pregnant before July 27 re-entered hibernation, but the length of this
torpor depended on the amount of subsequent harassment by males.
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WHEN N EQUALS ONE – WHAT CAN IT TELL US?
Old, Julie M.
Water and Wildlife Ecology, School of Science and Health, Hawkesbury, University of Western
Sydney, NSW 2751, Australia
Contact: j.old@uws.edu.au; @dasyuridae

In some cases very limited sample numbers are available for study,
particularly when investigating endangered or critically endangered mammals.
However, when only a few samples are available, they may still have the potential to
provide unique information about a particular species. Using the only sample
available, this paper will describe the immune tissues of a pouch young marsupial,
and provides a comparison of those immune tissues to that documented in other
marsupials. Given the very small sample size, it restricts the findings of this study,
but they are reported here nevertheless due to the uniqueness and rarity of the
sample. It is hoped that the information provided will add to the paucity of information
regarding the immunology, immune system, and may perhaps provide some insights
into the general biology of the species.
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SMALL MAMMALS ON DOONGAN STATION IN THE NORTHERN KIMBERLEY,
WESTERN AUSTRALIA.
Olds1, Liberty G.M., Myers2, Cecilia, Taggart1, David.A.
1
2
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There have been no known extinctions of small mammals in the Northern
Kimberley, despite broad-scale declines being observed across much of northern
Australia. There are significant gaps in knowledge of the small mammals in this
region, with the few studies focussing largely on three major National Parks. We
report on faunal surveys conducted on Doongan Station (3,400 km2), a previously
unexplored area that lies adjacent to the National Parks.
A total of 295 surveys were conducted across 120 sites between 2006 and
2014, with some sites revisited across multiple years. Sites were surveyed using a
combination of Elliott, cage and pitfall traps, with over 30,000 trap nights employed
across a range of habitats.
Five species were found to be common (Pseudomys nanus, P. delicatulus
sp., Rattus tunneyi, Zyzomys argurus and Sminthopsis virginiae), two species were
detected less frequently (Leggadina lakedownensis and Isoodon macrourus) and
four species were scarce (Melomys burtoni, Hydromys chrysogaster, Planigale sp.
and Dasyurus hallucatus). Our findings provide important baseline data for one of
the last mammalian strongholds in Australia’s tropical savannas.
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THE DEVIL IS IN THE DETAIL: MAINTAINING NATURAL BEHAVIOURS AND
SOCIALISATION IN TASMANIAN DEVIL BREEDING PROGRAMS
Parrott1, Marissa L.; Nightingale2, Rebecca; Eastley3, Tiffany; Lancaster3, Melanie;
and Ritchie2, Euan G.
1
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3
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2
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Preserving natural behaviours, social systems and activity cycles are
significant priorities in captive breeding programs and have implications for
reintroduction success. However, the behavioural repertoires of endangered species,
and techniques to maintain these in captivity, are often poorly understood. The
Tasmanian devil (Sarcophillus harrisii) is facing possible extinction in the wild due to
Devil Facial Tumour Disease and its captive insurance program is critically
important. Young devils in Healesville Sanctuary’s breeding population are socialised
in groups to propagate natural behavioural and social development, but the effects of
socialisation on individual recognition and breeding success were unknown.
We investigated the use of socialisation in juvenile devils and whether
socialisation influenced recognition of individuals as adults. Devils socialised in
larger groups exhibited greater levels of activity, but no increase in aggression
between conspecifics. Den sharing occurred most frequently between siblings, yet
familiarity also resulted in recurrent denning between unrelated animals. While
kinship and familiarity appeared to be important determinants of juvenile
relationships, trials using scents from previously socialised adults provide no
indication that familiarity influences social interactions in adulthood. These results
suggest that socialising juvenile devils may be beneficial for fostering speciesspecific behaviours, and doing so will not conflict with conservation breeding goals.
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DIETARY COMPOSITION OF A NEW CARNIVOROUS MARSUPIAL SPECIES,
THE BUFF-FOOTED ANTECHINUS (ANTECHINUS MYSTICUS) AT THE
NORTHERN AND SOUTHERN LIMITS OF ITS RANGE.
Pearc𝐞𝟏 , Coral; Burwell!,! , Chris J.; and  Baker!,! ,  Andrew M.
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3
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The Buff-footed Antechinus, Antechinus mysticus, is a newly described
mammal species occurring in scattered populations through eastern Australia,
between mid-east Queensland to Brisbane in the far southeast of the state. We
examined the diet composition of this little known dasyurid in the southern-most
(Brisbane) and northern-most (Eungella) populations of A. mysticus, over three
months (July – September 2014) across the breeding period. A total of 200 faecal
pellets were examined, 100 from the southern and 100 from the northern population
(115 faecal pellets from females; 85 faecal pellets from males). We assessed dietary
shifts pre-, during- and post-mating for females and pre- and during-mating for
males. 14 invertebrate orders were identified as dietary components of the species;
evidence of vertebrate consumption was noted (Order Squamata; Family Scincidae)
in ten faecal pellets (7 north; 3 south). Prey composition diversity in A. mysticus was
the same across both populations; however, the frequencies at which each prey
taxon occurred were significantly different between sexes and at key reproductive
times, such as the proportion of vertebrate consumption between sex (F =0.69%;
M=3.35% of total pellet volume). Diet of the northern population was dominated by
Blattitdea (19.7%), Amphipoda (14.7%), and Araneae (13.55%), while prey for the
southern population was dominated by Araneae (32.75%) and Blattitdea (18.71%).
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ROAD TO RECOVERY: FROM A CASE DEFINITION TO POST EPIDEMIC IN SITU
MANAGEMENT
Pemberton, David
Department of Primary Industries, Parks, Water and Environment, 134 Macquarie St, Hobart,
Tasmania 7001, Australia.
Contact: David.Pemberton@dpipwe.tas.gov.au

The emergence of devil facial tumour disease (DFTD) has had a multi-faceted
impact on Tasmanian devils including large population declines, a change in age and
social structure, and a reduction in genetic diversity. Moreover the initial impacts of
DFTD have exposed devils to additional threats such as further population losses
caused by collisions with cars.
The road to devil recovery commenced with research into a case definition for
and aetiology of the disease. This combined with the large population declines and
ongoing spread observed in the wild, led to establishment of an insurance population
that is quarantined from DFTD and that is genetically representative of the species.
One of the challenges to conservation management of devils is implementing
management with limited information, and widespread collaboration with industry
and research partners from around the world has been pivotal to the efforts of the
Save the Tasmanian Devil Program to implement devil recovery actions within an
adaptive management framework. The next milestone for devil recovery is to
augment persisting diseased sub-populations by controlled release of genetically,
age, and socially diverse devils into managed sites, and by reducing further
population losses.
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PREDICTING THE FUTURE RANGE AND ABUNDANCE OF FALLOW DEER IN
TASMANIA
Potts1, Joanne; Beeton2, Nick; Bowman2, David; Williamson2, Grant; Lefroy3, Ted;
and Johnson2, Chris
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Since the introduction of fallow deer (Dama dama) to Tasmania in the early
1830s, the management of the species has been conflicted; the species is partially
protected as a recreational hunting resource, yet simultaneously recognised as an
invasive species because of its environmental impact and the biosecurity risk that it
poses. The range and abundance of fallow deer in Tasmania has increased over the
past three decades. By the early 2000s, the estimated population size had more than
tripled to ~20,000–30,000 deer occupying 2.1 million ha. This is the first study to
provide a preliminary estimate of the future population range and abundance of
fallow deer in Tasmania under different management scenarios. We developed a
spatially explicit, deterministic population model for fallow deer in Tasmania, based
on estimates of demographic parameters linked to a species distribution model. On
the basis of a conservative estimate of population growth for the species, and
without active management beyond the current policy of hunting and crop protection
permits, abundance of fallow deer is estimated to increase substantially in the next
10 years and their range is predicted to expand in to ecologically sensitive areas of
Tasmania (e.g. the Tasmanian Wilderness World Heritage Area).
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EXPLOITING ANIMAL HABITUATION FOR CONSERVATION MANAGEMENT
Price, Catherine J. and Banks, Peter B.
Behavioural Ecology and Conservation Research Group, School of Biological Sciences, University of
Sydney
Contact: Catherine.price@sydney.edu.au

Manipulating olfactory environments offers mammal biologists unique
opportunities to alter behavior, yet our understanding of why individuals respond to
or ignore cues remains cursory at best.
Habituation, or the decline in
responsiveness to a repeated cue, is likely to have important ecological functions
associated with ensuring energy and attention are directed towards important tasks,
while meaningless cues are ignored. Given the rich olfactory world inhabited by
mammals, it is likely to be particularly relevant to odour-mediated behaviours, such
as prey detection, predator avoidance and social interactions. We discuss the likely
roles of habituation within ecological contexts, evidence for its effect on animal
behavior, and demonstrate that a greater understanding of the conditions necessary
for habituation to occur or to be prevented would open new possibilities for mammal
conservation. We highlight the potential of exploiting habituation and olfactory
learning using a recent study that reduced wild black rat Rattus rattus predation on
artificial birds’ nests within bushland by 62% using odour pre-exposure techniques.

AMS	
  2015	
  

Oral	
  presentations	
  

	
   64	
  

PHYLOGEOGRAPHY AND GENETIC STRUCTURE OF THE TASMANIAN
SPOTTED-TAILED QUOLL
Proft1, Kirstin; Troy2, Shannon; Kozakiewicz1, Christopher; Fox3, Samantha;
Johnson1, Christopher; Jones1, Menna; Burridge1, Christopher
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The spotted-tailed quoll (Dasyurus maculatus) is the second largest marsupial
carnivore in Australia. The Tasmanian population of the spotted-tailed quoll is listed
as Vulnerable under federal legislation. This population warrants further research, as
it appears to differ in several ways from populations of quolls in mainland Australia. A
previous genetic study of spotted-tailed quolls across Australia, including a few
Tasmanian individuals, suggested that the Tasmanian population is genetically
distinct from mainland quolls. Recent research has also suggested ecological
differences: unlike spotted-tailed quolls in SE Australia, which are mostly restricted to
continuous areas of forest, Tasmanian spotted-tailed quolls are most abundant in
landscapes that include some non-forested areas, such as agricultural land.
This study aims to investigate the a) phylogeography and b) population
genetic structure and diversity of the spotted-tailed quoll in Tasmania. We
sequenced mitochondrial DNA and microsatellite markers for over 200 individuals
from across Tasmania, constructed a phylogeny, and performed spatially-explicit
analyses of genetic structure. Both mitochondrial and microsatellite data revealed a
non-random distribution of genotypes across Tasmania, with longitudinal patterns of
variation across the state. These results will inform the taxonomic status and
conservation management of spotted-tailed quolls in Tasmania.
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DEMONSTRATION OF INDUCED AND NATURALLY OCCURRING IMMUNE
RESPONSES AGAINST DEVIL FACIAL TUMOUR DISEASE IN TASMANIAN
DEVILS
Pye, Ruth
Menzies Institute for Medical Research, University of Tasmania, Tasmania, 7000
Contact: Ruth.Pye@utas.edu.au

Devil facial tumour disease (DFTD) is a fatal transmissible cancer that
threatens the wild Tasmanian devil population with extinction. The tumour behaves
as an allograft. Its transmission relies on evasion of the devil’s immune system. The
tumour employs powerful mechanisms of immune escape, most notably the down
regulation of MHC-I. It has been assumed these mechanisms inhibit any naturally
occurring immune response to DFTD, but recent results suggest otherwise.
Research to develop a protective vaccine against DFTD involving
immunisation trials on captive devils has been assessed by measuring serum
antibody levels by flow cytometry. This method was also employed to obtain
evidence for a naturally occurring immune response in wild devils from a site where
DFTD first arrived in 2006. Remarkably, a serum antibody response has been
detected in a small number of these devils. This preliminary evidence of a naturally
occurring immune response to DFTD, a disease that evades the host’s immune
response, is note-worthy. Comparing and contrasting the vaccine induced and
naturally occurring immune responses of Tasmanian devils to DFTD will provide a
deeper understanding of the devil’s immune system and response to DFTD,
providing insight to how an immune response might be evolving against the tumour.
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USING DEVELOPMENTAL INFORMATION OF PLATYPUS AND ECHIDNA TO
CLARIFY THE PRESENCE OF A DEFINITIVE MAMMALIAN MIDDLE EAR IN
FOSSIL MONOTREMES
Ramírez-Chaves1, Héctor E.; Phillips2, Matthew J.; Wroe3, Stephen W.; and
Weisbecker1, Vera.
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A middle ear (ME) fully detached from the jaw was long considered a
synapomorphy of Mammalia. However, an independent origin of this detachment in
monotremes and therians (marsupials and placentals) has been suggested, based
on contentions that earlier members of the monotreme lineage (australosphenids)
show anatomical signs of a plesiomorphically attached ME, supported by the
presence of a postdentary trough (PDT), and Meckel's groove (MG). Nonetheless,
PDT and MG presence might be artifacts of preservation. We explored this issue
using µCT scans of the dentary and ME of developmental series of two extant
monotremes, to describe whether there is developmental evidence of PDT
presence, and whether virtual “thinning” of the bone using thresholding operations
would produce similar artifacts. The presence and disappearance of MG can be
traced in development, but a PDT was not observed. Moreover, an anatomical
feature resembling a MG could be produced by removing bone from the external
dentary surface layers. This allows us to conclude that the presence of PDT and
MG in some australosphenids may have been based on sub-optimally preserved
fossils. Recoding these states for australosphenids, and using Bayesian analyses,
we suggest that a detached ME arose earlier than previously expected in
australosphenids, and confirm, however, its convergence in australosphenids and
therians.
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AN AUSTRALIAN ABROAD: USING CONTACT NETWORKS TO TRACK
TUBERCULOSIS (TB) TRANSMISSION IN BRUSHTAIL POSSUMS IN NEW
ZEALAND
Richardson1,2,4, K. S.; Rouco4, C.; French1, N. P.; Buddle2, B.; Jewell3, C.;
Tompkins4, D.
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Wildlife reservoirs of infection hamper efforts to eradicate bovine tuberculosis
(TB) globally. In New Zealand, the wildlife reservoir principally responsible for TB
persistence is the introduced Australian brushtail possum (Trichosurus vulpecula).
With possums generally regarded as a solitary species, and with TB’s rapid
deterioration in the environment, the question arises of how infection is able to
persist year round in possum populations. To investigate this question 240 possums
were fitted with Sirtrack™ proximity tracking collars over a two year period of a
disease transmission study. Of the 240 collared possums, 32 individuals were
experimentally challenged with a novel strain of Mycobacterium bovis (the causative
agent of TB), and contact networks constructed against which to track secondary
cases of TB infection. Here we report on identified drivers of TB transmission for the
secondary cases observed.
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LIVE GENOME RESOURCE BANKING (LGRB) AS AID TO KOALA
CONSERVATION IN SOUTH-EAST QUEENSLAND
Schultz1,2, Bridie, Seddon2, Jennifer, Mucci3, Al and Johnston1, Stephen
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Disease, habitat fragmentation and anthropogenic influences are placing
significant pressure on koala populations in SE Queensland, resulting in reduced
population fitness and loss of genetic variation. Through a series of pilot studies,
which focus on fine-scale genetic analysis and management and the use of assisted
breeding technology (ART), we shall examine the utility of captive koala populations
as a LGRB to improve the health, genetic variation and reproductive capacity of
threatened wild koala populations. The aim of a functional LGRB is to recover,
exchange, and retain genetic diversity; therefore a proper understanding of the
genetics of a meta-population is crucial.
This study will utilise genetic analysis associated with single nucleotide
polymorphism technology to determine levels of homozygosity, heterozygosity and
loss of genetic variation. We will examine heterozygosity fitness correlates, with
respect to the reproductive potential of an individual, and hence, the reproductive
capacity of its population. ART will be incorporated into this study to aid in the
logistical application of genetic recovery and exchange. The establishment of a
LGRB has the potential to run parallel with other koala conservation strategies and
genetic identification, recovery and exchange can aid in improving fitness and
propagation in populations that are currently threatened.
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INCREASE OF LONG-NOSED FUR SEAL (ARCTOCEPHALUS FORSTERI)
POPULATIONS ON KANGAROO ISLAND OVER 26 YEARS
Shaughnessy1,2, Peter and Goldsworthy2, Simon
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Contact: Peter.Shaughnessy@samuseum.sa.gov.au

Long-nosed (or New Zealand) fur seals breed on the southern coast of
Australia, in New Zealand and its subantarctic islands. They are recovering from
over-harvesting of the early nineteenth century. We estimated the rate of increase of
the population at two colonies on Kangaroo Island, South Australia: Cape
Gantheaume and Cape du Couedic. From 1988-89 to 2013-14 pup abundance was
estimated using a mark-resight procedure with multiple resights in large
aggregations of pups and by direct counting in small aggregations.
At Cape Gantheaume pup numbers increased by a factor of 10.7 from 457 to
5333 over 26 breeding seasons; averaging 10.0% per annum (p.a.). At Cape du
Couedic pup numbers increased by a factor of 12.8 from 295 to 4070 at 11.4% p.a.
Increases have been accompanied by expansion in sub-colonies that existed in
January 1989 and establishment of new sub-colonies. Increases are likely to
continue on Kangaroo Island. There are few examples of increasing populations of
Australian native mammals and this is one of the best documented. It demonstrates
that fur seals can recover from uncontrolled harvesting provided breeding habitat
ashore is protected. Fur seals interfere with fishers, disturb farmed tuna in
aquaculture pens, and prey on little penguins.

AMS	
  2015	
  

Oral	
  presentations	
  

	
   70	
  

WHERE ARE THEY NOW? CHANGES IN OCCUPANCY OF THE BROADTOOTHED RAT (MASTACOMYS FUSCUS) ACROSS VICTORIA.
Shipway1, 2, Stella and Rowe2, Kevin C.
1
2

School of Biosciences, University of Melbourne, Victoria 3010, Australia
Sciences Department, Museum Victoria, Victoria 3053, Australia

Contact: sshipway@student.unimelb.edu.au; @stellaship
Australian mammals have undergone rapid declines since European
settlement, in particular 19% of Australia’s rodents have disappeared. The once widely
distributed broad-toothed rat (Mastacomys fuscus) is now found in isolated populations
across south-eastern Australia and future climate change is projected to lead to further
declines. ‘The Action Plan for Australian Mammals’ classifies the mainland populations
as vulnerable, but this is hampered by limited knowledge about its current occupancy
and population size. The aim of my research is to determine changes in occupancy of
M. fuscus at historical localities across Victoria. I obtained all Victorian records for M.
fuscus pre-1990 from the Victorian Biodiversity Atlas and Atlas of Living Australia.
Using field notes and verbal descriptions I geo-referenced the localities, assigning a
centroid and extent to each. I re-surveyed these sites using a repeated survey design,
conducting six timed surveys for scats and runways, reporting detection or nondetection. I detected M. fuscus at 38 of the 94 sites surveyed (40.43% detection).
Consistent with climate model predictions, site extinctions were more likely to occur at
low elevations. These results demonstrate a significant decline in occupancy of M.
fuscus at historical sites across Victoria and provide a benchmark for future monitoring
and management.
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DERIVING CONTACT RATES OF DINGOES AND DOMESTIC DOGS FROM
CAMERA TRAPS
Sparkes1,2, Jessica; Ballard1,3, Guy; Fleming1,2, Peter J.S.; and Gerhard Körtner1,3
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School of Environmental and Rural Sciences, University of New England, Armidale, NSW, Australia
Vertebrate Pest Research Unit, Biosecurity NSW, Orange, NSW, Australia
3
Vertebrate Pest Research Unit, Biosecurity NSW, Armidale, NSW, Australia
2

Contact: jsparke4@une.edu.au; @AusDogRabies

Researchers and land managers have become increasingly reliant on camera
traps for wildlife monitoring, largely because they can provide insight into the ecology
of wildlife at a scale and intensity not previously feasible.
We used camera traps to monitor dingoes and domestic dogs, in north-east
New South Wales, Australia. Our aim was to quantify contact rates between dingoes,
and between dingoes and domestic dogs, for epidemiological modelling purposes.
Camera trap data from 8 field sites, collected over 2 years, were used to estimate
inter- and intra-group contact rates.
The number of dogs an individual came into contact with ranged from 0 to 11
for dingoes and 0 to 4 for domestic dogs. Group size ranged from 1 to 7 dingoes,
with solitary animals observed most frequently. Within-group contacts occurred
frequently (range: 0.07-0.56 contacts per camera trap night). Few interactions (n=3)
were recorded between dingoes and domestic dogs. Although intra-group
interactions occur most frequently, the relatively infrequent interactions between
dingoes and domestic dogs may pose the greatest risks for disease spread from
wildlife to humans. Likewise, individuals that tend to contact more dogs than the
average will be important in understanding and managing disease spread.
We demonstrate that camera traps are useful tools for estimating contact
rates, and identifying the individual animals who pose the greatest risk for disease
spread.
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INVESTIGATION OF A NEW DIET FORMULA FOR CAPTIVE ECHIDNAS
Stannard1,2, Hayley; Bekkers3, Jaime; and Shaw4, Michelle
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of Western Sydney, Locked bag 1797, Penrith, NSW, 2751, Australia
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4
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Replicating the wild diet of short beaked echidnas (Tachyglossus aculeatus)
in captivity is problematic. It is difficult to produce adequate quantities of ants and
termites to use as food. Captive diets used for echidnas often include raw meat,
eggs and cat food mixed together with water and vitamin and mineral
supplementation. Echidna diets have presented a number of health problems in
captivity, such as cystitis, gut impaction, obesity and diarrhoea. The objective of the
study was to transition captive echidnas over to a new diet which was designed to
better support their nutritional requirements. Echidnas readily accepted the diet
change when it was provided slowly as a daily increase. Daily energy intake was
relatively low similar to other myrmecophagous species. Apparent digestibility of
macronutrients for both diets was generally similar. With the new diet being
specifically designed for echidnas it will help reduce to possibility of nutritionallyrelated health issues in the future. There are future intentions to apply nutritional
geometry studies to echidnas and further refine the diet based on how echidnas
balance protein, lipids and carbohydrates.
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DIFFERENTIATION OF THE FLEHMEN RESPONSE IN SIX CAPTIVE MALE
SOUTHERN HAIRY-NOSED WOMBATS (LASIORHINUS LATIFRONS) EXPOSED
TO OESTROUS AND NON-OESTROUS URINE SAMPLES
Swinbourne13, Alyce, Janssen2, Tina, Keeley1, Tamara, Johnston1, Stephen and
Phillips3, Clive
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The flehmen response has been observed and characterised in a number of
mammalian species as a precursory behaviour displayed by males prior to mating.
Whilst flehmen has been observed in some marsupials, including southern hairynosed wombats (SHNW), it has not been examined to determine if it is directly
related to reproduction or universally exhibited in response to novel olfactory cues.
In order to test the flehmen response in male SHNW we exposed six captive
male SHNW to both oestrous and non-oestrous urine which had been collected from
a single female SHNW with a confirmed pregnancy. Urine samples were presented
to the male simultaneously and behaviours were recorded for five minutes. An
analysis of variance was conducted on all behaviours using IBM SPSS version 18.
There was no significant difference between the number of times flehmen
behaviour was displayed in response to each urine sample, the number of times the
male visited each sample, or the time spent investigating each urine sample (P >
0.05). While these results suggest that flehmen in male SHNW may not be directly
associated with reproductive behaviour, further analysis of male and female
behaviour associated with different stages of the oestrous cycle is currently being
conducted.
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HISTORICAL CHANGES IN THE DISTRIBUTION OF HAIRY-NOSED WOMBATS
(LASIORHINUS SPP.)
Swinbourne, Michael; Taggart, David; and Ostendorf, Bertram
School of Biological Sciences, University of Adelaide, Waite Campus, PMB1 Glen Osmond, 5064
Contact: michael.swinbourne@adelaide.edu.au

The influences of European settlement are usually blamed for a fragmentation
and decline in the distribution and abundance of hairy-nosed wombats (Lasiorhinus
spp.). However, most previous assessments of their distribution prior to the midtwentieth century have been based on anecdote and personal communications,
which means that valid comparisons with their current distribution are problematic.
We conducted a search of official reports, media articles and the journals of
explorers and pioneers for any mention of wombats to establish their likely
distribution at the time of European settlement. The evidence suggests that, while
the distribution of hairy-nosed wombats was more extensive than it is today, it was
already fragmented at the time of European settlement. Southern hairy-nosed
wombats appear to have been split into two main population groups to the west and
east of Spencer Gulf, with the eastern group covering the Adelaide plains and
extending along the Murray River to Euston in southern NSW. There was also a
large population of northern hairy-nosed wombats in the NSW Riverina around
Deniliquin. The Queensland population of northern hairy-nosed wombats was
relatively small and patchy, and possibly represented a remnant group that became
isolated as the population contracted southwards following the last glacial maximum.
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RELATIONSHIPS BETWEEN STRESS AND DISEASE IN FLYING FOXES: A NEW
INVESTIGATIVE FRAMEWORK
Webster1, Koa; Parry-Jones2, Kerryn; and Searle3, Ben.
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Flying foxes may act as reservoirs of zoonotic diseases that can be transmitted
to other species. Physiological stress may play a role in both zoonotic viral
prevalence and the likelihood of ‘spillover’ events (transmission to other species).
However, few studies have sought to assess physiological stress in flying foxes by
measurement of glucocorticoid hormones.
We tested a non-invasive method of measuring glucocorticoid hormone levels
of grey-headed flying foxes (Pteropus poliocephalus) in several geographically
distinct colonies at different times of year. We measured faecal glucocorticoid
metabolites (FGMs) using enzyme immunoassays (EIAs) and have found evidence
of links between elevated FGMs and decreased food availability, and an increase in
FGMs following a human disturbance.
In light of these results, we propose an investigative framework for stress in
flying foxes informed by a demands-resources model of stress (modified from
occupational health psychology). This framework predicts higher FGMs in
environments with both lower resources (low food availability, poor roosting sites,
individuals in poor condition) and higher demands (disturbed/urban areas, areas with
high predation risk, during mating and/or lactating seasons). We recommend that low
resources-high demands environments should be priority targets for future
investigation of the relationships between glucocorticoid levels and disease
transmission risk.
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ONTOGENY DOES NOT RECAPITULATE PHYLOGENY IN MARSUPIAL AND
MONOTREME MIDDLE EAR EVOLUTION
Weisbecker, Vera; Wroe2, Stephen W.; Selwood3, Lynne; Hinds4, Lyn A.; Leigh5,
Chris; Koyabu6, Daisuke; Kardjilov7, Nikolay; and, Ramírez-Chaves1, Héctor E.
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The tympanic ring, malleus and incus of the mammalian middle ear (ME)
originate from the ancestral primary jaw joint of land vertebrates. The evolutionary
detachment of the ME from the lower jaw occurs when Meckel’s cartilage - the last
connection between the ME and the dentary – disappears, a process which is
recapitulated in early mammalian development. In addition, negative allometry and
displacement of the middle ear bones relative to the jaw joint were suggested to recapitulate key events of ME detachment in Mesozoic mammals. Based on data of
just one opossum species, these processes were implicated as developmental and
evolutionary consequences of a rapidly expanding brain, which ultimately pulled the
ME away from the jaw joint. Using µCT scans of developmental series of several
marsupials and monotremes, we show that negative allometry of ME bones vs. the
skull occurs only after ME detachment, ruling it out as a detachment trigger; there is
also no positional change relative to the jaw. The ME is differently positioned in two
monotreme species, a move which is not developmentally re-capitulated. Our results
contradict suggestions that development offers insights into topological or allometric
changes during mammalian ME evolution, specifically arguing against the “Brain
Expansion Hypothesis”.
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HOW DO SMALL MARSUPIALS COPE WITH ALPINE COLD?
A COMPARISON OF ANTECHINUS PHYSIOLOGY
Cooper1,2, Christine E., Withers1,2, Philip C., Hardie1, Andrew and Geiser3, Fritz.
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The low body temperature and metabolic rate of marsupials in comparison with
placental mammals suggests that marsupials might be physiologically excluded from
cold (high altitude, latitude) habitats. Although various medium-to-large marsupials,
and some small hibernating marsupials, occupy sub-alpine and alpine habitats in
Australia, small non-hibernating marsupials might be physiologically-limited in cold
environments. Consequently, we have compared the basic thermal and hygric
physiology of two small alpine dasyurid marsupials (agile antechinus, 18g, A. agilis;
dusky antechinus, 58g, Antechinus swainsonii) with that of two temperate dasyurids
(brown antechinus, 22g, A. stuartii; yellow-footed antechinus, 26g, A. flavipes). All
antechinus had a lower body temperature and basal metabolic rate than placental
mammals, as expected for marsupials, but there were few differences among the
four species. The largest (alpine) dusky antechinus had a higher body temperature
than the other species, a higher basal metabolic rate than the temperate antechinus,
and a higher evaporative water loss than the other species. The yellow-footed
antechinus had a lower evaporative water loss than the other species. Thermal
conductance (insulation) did not differ among the four species. We conclude that
small, non-hibernating marsupials are not physiologically limited in, and do not show
marked physiological adaptations to, cold alpine habitats.
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DEVIL FACIAL TUMOUR DISEASE – A TRANSMISSIBLE CANCER OF
IGNORANCE
Woods, Greg
Menzies Research Institute Tasmania, Hobart, Tasmania, Australia,
Contact: G.M.Woods@utas.edu.au

Devil facial tumour disease (DFTD) is a transmissible cancer of Tasmanian
devils (Sarcophilus harrisii). Incredibly, one cell in one female devil, sometime in the
early 1990s, developed into a malignant Schwann cell cancer. This cell has now
clonally expanded amongst hundreds of unsuspecting devils and has shown no
signs of abating. Histologically, the DFTD lesion is well vascularised and consists of
pleomorphic round cells with a high nuclear to cytoplasm ratio. Human intervention is
required to reduce the risk of extinction. A vaccine is one strategy. Analysis of the
devil’s immune system has revealed that the Tasmanian devil has a fully competent
immune system that should respond to ‘foreign’ cells. DFTD cells fail to express
MHC molecules on their cell surface; hence they are ‘invisible’ to the devil’s immune
system. Our vaccine related research is aimed re-expressing the MHC molecules in
order to re-establish immune recognition and a protective immune response against
DFTD. We now have evidence that Tasmanian devils can induce immune responses
against DFTD cells. With further optimisation it should be possible to protect
Tasmanian devils against DFTD with an injectable vaccine.
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LEPTOSPIROSIS IN TASMANIAN DEVILS
Wynwood1, 2, SJ; Burns2, M; Graham1,3, GC; McKay1, DB; Craig, SB1, 2,4; and Peck5,
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A diagnostic study of Tasmanian devil samples for the presence of
leptospirosis was undertaken. Tasmanian devil populations have been declining due
to a facial tumour disease since the 1990’s with ongoing investigations examining
potential causative agents. Identifying other causative pathogens which may
contribute additively to their decline is important to maintain current and future
populations. Leptospirosis has been shown to be present in other Tasmanian
wildlife, including wombats, potoroos and deer, in the 1970’s, however no recent
research is available. 83 Tasmanian devil samples were tested using three
diagnostic methods. This study shows, for the first time, that leptospirosis exists in
Tasmanian devil populations across a wide geographical range of Tasmania.
Antibodies to serovar Javanica, which is not endemic to Australia, have been
identified in ten Tasmanian devils using the MAT. Serovar Celledoni was identified
serologically using the IgG MIA and one sample was PCR detected. These results
suggest that further work on the prevalence and distribution of leptospirosis in
Tasmanian devils, and more broadly, Tasmanian wildlife would be beneficial for the
maintenance of Tasmanian devil populations.
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REINVASION ECOLOGY OF BLACK RAT FOLLOWING REINTRODUCTION OF A
NATIVE RODENT (Rattus fuscipes) IN REMNANT BUSHLAND
Anson, Jennifer
Australian Wildlife Conservancy, North Head Sanctuary, Manly NSW 2095
Contact: Jennifer.Anson@australianwildlife.org

Sydney’s remnant bushland has lost a suite of fauna species since European
settlement. We aim to restore a native rodent species, bush rat (Rattus fuscipes), to
an area where it has undergone local extinction. AWC conducted a reintroduction at
North Head, Sydney in mid-2014. The invasive black rat (Rattus rattus) has a
competitive advantage over this native species and can actively exclude it. To assist
in the establishment phase, black rats were removed from the release site at four
time points during the reintroduction; prior to bush rat release and then three more
times in the 9 months post-release.
Black rats from the surrounding landscape were slow to move into the newly
available habitat and did not reached pre-removal levels. Reinvading black rats were
larger than the initial animals removed. Despite an even sex ratio of animals
removed, a male bias was observed in reinvading black rats, which became more
pronounced over time.
The benefits of small scale reintroductions such as these include potential
natural controls of invasive species through reducing their competitive advantage for
shared resources, enhancing ecological functioning, and a step towards the
restoration of native mammal assemblages in urban areas.
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DIFFERENTIAL USE OF HIGHWAY CROSSING STRUCTURES BY
INSECTIVOROUS BATS IN SOUTH-EASTERN AUSTRALIA.
Bhardwaj, Manisha and van der Ree, Rodney.
Australian Research Centre for Urban Ecology, Royal Botanic Gardens, c/o School of Biosciences,
University of Melbourne, Melbourne, Parkville, Victoria 3010, Australia
Contact: mbhardwaj@student.unimelb.edu.au

Roads have many detrimental impacts on wildlife populations, including habitat
fragmentation, road mortality and restricted access to habitat. These impacts may
be mitigated by installing crossing structures such as wildlife underpasses (i.e.
bridges and culverts). In this study, we investigated the rate of use of crossing
structures by insectivorous bats. We aimed to determine if species of insectivorous
bats in south-east Australia differentially prefer crossing structure designs. We
monitored the level of activity (i.e. number of calls, recorded using Anabat bat
detectors) of bats in and around three styles of crossing structures: wildlife
underpass bridges, wildlife culverts, and at-grade crossings in north-central Victoria.
Detectors recorded bat calls for two sequential nights at each structure, and a total of
6 structures of each style were monitored in December and January 2013-2015.
Bridges are the most conducive for successful bat passages, and a majority of bat
species will use bridges. Bridges were only avoided by “high and fast flying”
species, such as the white-striped freetail bat. These individuals often flew over the
road and avoided any crossing structure. Culverts were not used by any species
consistently. Understanding how species attributes aid or hinder crossing structure
use can help to design and implement more universally useful structure.
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THE REMOVAL, REINTRODUCTION AND REINFORCEMENT OF A DISEASED
POPULATION OF TASMANIAN DEVILS.
Huxtable, Stewart; Brown, Bill; Fox, Sam; and Pemberton, David.
Save the Tasmanian Devil Program, Department of Primary Industries, Parks, Water and
Environment, 134 Macquarie Street, Hobart, Tasmania 7000, Australia.
Contact: Bill.Brown@dpipwe.tas.gov.au

Devil Facial Tumour Disease (DFTD) infected the population of Tasmania
devils on the Forestier Peninsula, Tasmania, around 2003. Attempts to eradicate
DFTD by removing symptomatic devils slowed but did not prevent progression of the
DFTD through the population and this approach was abandoned in late 2010. In
2012, 35 devils were trapped and removed from the Forestier Peninsula, and
extensive monitoring has failed to detect any devils persisting on the Peninsula
since. A Bayesian catch-effort model is being developed to determine the probability
of devil persistence and to estimate the additional survey effort required to account
for the risk of immigration. Barriers to reduce the risk of devil immigration and
therefore DFTD incursion are being installed and the Save the Tasmanian Devil
Program intends to reintroduce approximately 50 DFTD-free devils in late 2015. This
reintroduced population will consist of descendants of the original cohort removed
from the Forestier, reinforced with additional genetic diversity from the captive
insurance population. Landscape disease isolation is being trialed as a conservation
management technique for wild devil populations. Establishing the effort required for
confidence of absence of a species at a landscape scale has wider application in
wildlife management and eradication programs.
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BIOTURBATION BY NATIVE MAMMALS IN DRY SCLEROPHYLL FOREST:
MAGNITUDE AND INFLUENCE
Davies1, G.T.O.; Kirkpatrick2, J.; Cameron1, E.; O’Sullivan1, T.; Johnson1; C.N.
1
2

School of Biology, University of Tasmania, Private Bag 5, Hobart, Tasmania, 7001. Australia.
School of Land and Food, University of Tasmania, Private Bag 78, Hobart, Tasmania, 7001,

Australia
Contact: Gareth.Davies@utas.edu.au

In Australia medium-sized mammals, by digging for food, contribute significantly to
bioturbation - the physical movement of soil, identified as critical to many
ecosystems. Most of these species are now rare or extinct on mainland Australia and
their ecological function lost. Over 16 months we studied the prevalence and
influence of digging by native mammals in a dry sclerophyll forest in Tasmania,
where they remain common. Diggings were predominantly made by Tasmanian
Bettong and Echidna. We estimated c.4000 diggings / ha (disturbing c.6% of the
forest floor), created at c.200 / ha / month, excavating c.5 m3 / ha / year. Diggings
were patchily distributed and only partially predictable by environment. Compared to
undisturbed topsoil, soil developed in excavated pits had higher moisture, lower
density, and significantly different levels of 16 nutrients. Preliminary results indicate
the influence on invertebrate communities is very large, suggesting c.50% of ground
dwelling beetles, ants and spiders are found in <2% of the forest floor represented by
dug pits. Digging also appears to influence the plant community. Our research
highlights the importance of excavation by animals for ecological restoration and
throws a lively spanner into the top-down, bottom up debate.
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DETERMINING HOW AND WHY TIWI ISLAND SMALL MAMMAL POPULATIONS
HAVE (OR HAVEN’T) CHANGED OVER THE PAST 15 YEARS
School of BioSciences, University of Melbourne, Parkville, Victoria 3010, Australia.
Contact: hdavies1@student.unimelb.edu.au; @Hugh_Davies2015

Despite the massive declines of small mammal populations recorded across
mainland northern Australia, the small mammal populations on the Tiwi Islands have
long been regarded intact. However after an extensive trapping program 15 years
ago, there has been little monitoring of small mammal populations on the Tiwi
Islands since. Here we describe a live-trapping program targeted at determining how
and why small mammal populations have (or haven’t) changed over the last 15
years. While initial results reveal no change in site species richness, they do indicate
a decrease in overall trap success, especially for the Brush-tailed rabbit-rat; a
species now extinct from Kakadu National Park. These findings provide the first
indication that the small mammal fauna of the Tiwi Islands has experienced decline
and therefore can no longer be considered intact or safe.
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WILD FOR ‘REWILDLING’: REINTRODUCING OUR MAINLAND’S LARGEST
NATIVE MAMMAL CARNIVORE, THE SPOTTED-TAILED QUOLL (DASYURUS
MACULATUS).
Forge1, Trent and Ballard1,2, Guy.
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‘Rewilding’ is a buzzword in contemporary conservation, both in Australia and
internationally. Although the concept of reintroduction biology has been around for
more than a century, ‘rewilding’ emphasises re-establishing endemic species –
especially mammalian predators – with the intent to restore ecosystem function. For
the Australian mainland, this necessarily involves restoration of our extant marsupial
predators: quolls. Following reintroduction of western quolls (D. geoffroii) into South
Australia’s Flinders Ranges, there are now plans to reintroduce eastern quolls
(D.viverrinus) to New South Wales, while northern quolls (D. hallucatus) from
Queensland are to be translocated to the Northern Territory. Unsurprisingly,
campaigners for ‘rewilding’ now clearly also have their sights set on the spottedtailed quoll (D. maculatus). Unlike its smaller ‘cousins’, some mechanisms for
spotted-tailed quoll decline remain unclear. The few remaining places where spottedtailed quolls still persist in stable numbers, such as those in northeast NSW, provide
us with the opportunity to study ‘healthy’ populations of this species to inform
reintroduction efforts.
For the last two years we have been intensively studying spotted-tailed quolls,
along with sympatric introduced predators, in the tall forests of the New England
Tablelands. Here we present data obtained from our research (i.e. camera
monitoring, telemetry and DNA analysis) in the context of previous studies, to
discuss the implications of ‘rewilding’ spotted-tailed quolls for the purpose of
ecological restoration.
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EFFECTS OF NATIVE OMNIVORE RESTORATION ON INVERTEBRATE
DIVERSITY AND FUNCTION
Gibb1, Heloise; Coggan1, Nicole; Grossman1, Blair; Silvey1,2, Colin; and Hayward3,4,
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Devastating changes in mammal assemblages resulted from European
invasion of Australia, with many medium-sized species with omnivorous diets
declining significantly or becoming extinct in the wild. Despite this dramatic change
in the trophic structure of Australian ecosystems, little is known about the effects on
invertebrate prey species, either in terms of diversity or the ecological functions
these invertebrates perform. We compared diversity and function using landscapescale surveys inside and outside mammal reintroduction sites at Scotia Sanctuary
(NSW), Yookamurra Sanctuary (SA) and Arid Recovery (SA) and a replicated
exclusion experiment (n = 10) within Scotia Sanctuary. Our landscape-scale surveys
showed that mammals consumed scorpions and reintroductions reduced scorpion
abundance, with effects cascading through to spider assemblages. Termites
remained at resources longer and consumed more in the absence of reintroduced
mammals, with effect sizes greatest in the wettest environments. Within the
exclusion experiment, no significant effects of mammal exclusion on ant
assemblages were detected within the first two years of the study. Our results
suggest that the ecological extinction of many mammal species from Australia is
likely to have substantially altered invertebrate diversity and function in Australian
ecosystems.
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THE NORTHERN QUOLL AND ITS SPATIO-TEMPORAL ASSOCIATIONS WITH
INTRODUCED PREDATORS AND HABITAT STRUCTURE
Hernandez-Santin, Lorna
School of Biological Sciences, Goddard Building, University of Queensland, St. Lucia, QLD 4072,
Australia
Contact: lorna.hernandezsantin@uq.net.au

The northern quoll (Dasyurus hallucatus) is nationally and internationally listed
as “endangered” due to a severe population decline. Once distributed across
different habitats, now they seem to occupy only rocky habitats. This project aims to
explain this narrowing of habitat use by exploring spatio-temporal interactions
between quolls and introduced predators. Using camera trapping, we set 10
transects, 17 exploratory cameras, and 22 long-term cameras in different habitats at
two sites in the Pilbara region of Western Australia. These sites have different
management strategies. Indee Station baits against dingoes, Millstream-Chichester
National Park does not. Over 5,509 camera-nights, we photographed 31 events for
cats, 4 for dingoes and 368 for quolls in Millstream, and 26 cats, 9 dingoes, and 70
quolls at Indee Station. We found high temporal overlap between quolls and cats
(>79% overlap), but not between quolls and dingoes (~50%). In the absence of
dingoes, we found that quolls preferred rocky and riparian habitats, while cats
preferred grasslands. By collaborating with WA’s Department of Parks and Wildlife,
this project adds to a management plan for the conservation and recovery of
northern quolls. Understanding spatio-temporal trends of these species also
contributes to the general pool of knowledge of carnivore ecology.
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REWILDING WITH MEGA-HERBIVORES
Johnson, Chris
School of Biological Sciences, University of Tasmania, Hobart, Tasmania Australia
Contact: c.n.johnson@utas.edu.au

Big herbivores have big impacts on vegetetation. During the Pleistocene giant
herbivores occurred in most of the world’s terrestrial ecosystems, but the majority
are now extinct. Recent research suggests that these animals maintained high
diversity of vegetation types at landscape scales and prevented landscape fires, at
least in some environments. Therefore, re-establishment of the ecological functions
of extinct large herbivores using modern analogues could be an important
component of ecological restoration. This paper will summarize recent research that
has helped resolve the timing and cause of extinction of Pleistocene megafauna in
Australia, and clarified the ecolgoical effects of the disappearance of large
herbivores from Australian landscapes. This provides a new perspective for
evaluating the environmental impacts of invasive large herbivores in Australia and,
perhaps, viewing some of them in a more sympathetic light.
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THE ECOLOGICAL ROLE OF THE TASMANIAN DEVIL
Jones, Menna
University of Tasmania, School of Biological Sciences, Hobart 7005 TAS Australia
Contact: menna.jones@utas.edu.au

Tasmanian devils have significant top-down influence on the ecosystem, even
after the demise of the largest predator, the thylacine. A short pursuit/ambush
predator and the only bone specialist in the marsupial carnivore fauna, devils
influence the behaviour and abundance of their major prey and smaller predators.
Ninety percent population decline of devils in eastern Tasmania has led to an
increase in the activity and probably also the abundance of cats and black rats, and
a decline in smaller native mammals. Even at low densities, devils affect the
behaviour of cats although these effects disappear after about 10 years of devil
decline. Although devils overlap in diet with spotted-tailed quolls, ecomorphological
distinctiveness and a long coevolutionary history have minimised competition; these
two species may both be considered apex predators. The major prey of devils,
macropods and brushtail possums, relax their antipredator behaviours on devil-free
islands and as devil populations decline, with 90% long-standing decline
representing functional extinction of the devil. Reintroducing the Tasmanian devil to
mainland ecosystems would achieve the return of ecological functionality of our
largest native mammalian predator and contribute to the restoration of the Australian
mammal fauna and its ecological function.
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STATUS AND TRENDS IN WILD DEVILS IN THE AFTERMATH OF DEVIL FACIAL
TUMOUR DISEASE
Lazenby, Bille; Pemberton, David; Fox, Samantha; and the Save the Devil Program.
Department of Primary Industries, Parks, Water and Environment, 134 Macquarie St, Hobart,
Tasmania 7001, Australia.
Contact: Billie.Lazenby@dpipwe.tas.gov.au

Devil facial tumour disease (DFTD) has caused declines of up to 80% in the
endemic Tasmanian devil, and is documented as a serious threat to the long-term
survival of the species. In addition to the high mortality caused by dftd, which has
made devil populations susceptible to a range of other threats including catastrophic
events such as wildfire, habitat loss, and reduced genetic diversity typical of low
abundance populations, the disease has also caused a shift in the age class
structure of infected areas with devils older than two being rare. The disease is
currently found over two-thirds of Tasmania, and there are no known barriers to its
continual spread.
Information on the population status and trends of wild devils is essential to
guide the level of management intervention such as captive breeding, landscape
isolation, and in-situ conservation necessary in order to ensure the survival of the
species. Nearly twenty years after the first record of the disease, we use markrecaptures from over eight long-term monitoring sites, state-wide spotlight counts, a
regional camera survey in the area believed to be first infected by the disease, and
public reports to assess whether there is ongoing decline, recovery, or persistence in
wild devils.
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FUNCTIONAL EXTINCTION OF DESERT RODENTS: IMPLICATIONS FOR SEED
FATE AND VEGETATION DYNAMICS
Gordon1,2, Christopher E and Letnic2, Mike
1

Hawkesbury Institute for the Environment, University of Western Sydney, Sydney 2751 NSW
Australia
2
Centre for Ecosystem Science, School of Biological, Earth and Environmental Sciences, University of
New South Wales, Sydney NSW 2052
Contact: m.letnic@unsw.edu.au

Important drivers of environmental change may remain undiagnosed because
we do not know how now rare or extinct species shaped ecosystems in the past.
Australia’s desert mammals are thought to have little impact on seed fate and
ultimately vegetation recruitment when compared with ants. However most research
on granivory by Australian mammals has occurred in areas where they were rare.
Here we ask if the paradigm that mammals are un-important granivores in Australian
deserts is an artefact of their rarity. Using foraging-trays we show that seed removal
for a common shrub (Dodonaea viscosa hopbush) was consistently higher at
locations where a rodent Notomys fuscus and burrowing bettongs were common
than rare. By excluding ants and rodents from foraging-trays we show that ants
removed more seeds than mammals where mammals were rare but mammals
removed far more seeds than ants where mammals were common. By manipulating
rodents’ access to the seed-bank we show that hopbush seeds persisted in greater
numbers where rodents were excluded. Our results suggest that granivory by
mammals may once have been a far more important process influencing the fate of
seeds and shaping plant communities in arid Australia. Functional extinction of
mammals may be an under-appreciated driver of vegetation change thus mammal
reintroduction may be a useful tool for restoration of arid-zone vegetation
communities.

AMS	
  2015	
  

Symposium	
  	
  

	
   13	
  

TASMANIAN DEVIL AND CAT INTERACTIONS; ALL MAY NOT BE AS
PRESUMED
Mooney, Nick
2 Torrens St, Richmond 7025, Tasmania
Contact: nickjmooney@gmail.com

A common presumption is that wild Tasmanian devils dominant cats. Video
evidence shows devils may displace similarly sized wild cats from food and use of
beaches and caves by cats is inversely related to use by devils, as tested by an
increasing population then removal of devils on Badger Island and reduction of devils
at Mt William National Park. However the relationship is more complex. Video shows
an adult domestic cat repeatedly entering a devil den under a house containing 6
month old devils, well within the prey range of cats, but not preying on those young.
Other photos show a very large feral cat freely mixing with multiple adult devils in a
free-range enclosure while feeding, grooming and sleeping, demonstrating
behaviours that can only be described as intimate. It is possible that cats’
extraordinary reflexes, devils relatively ritualised aggression and relative inability to
jump gives cats a margin of safety which both species learn or otherwise recognise.
It is also possible that more subtle cues exist as to whether individuals pose risks.
Such behaviours may have implications for the use of devils as ‘controllers’ of feral
cats as has been advocated for parts of mainland Australia.
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MAMMAL REINTRODUCTION AND RECOLONISATION AS A DRIVER FOR
RECOVERY OF ECOSYSTEM FUNCTION
Radford, Jim
Bush Heritage Australia, PO Box 329 Flinders Lane, Melbourne, Victoria, Australia 8009
Contact: jradford@bushheritage.org.au

Bush Heritage Australia is a national not-for-profit conservation organisation
that aims to secure and protect Australia’s biodiversity and natural landscapes. We
do this through our conservation reserves and by supporting other landholders to
improve conservation outcomes on their land. Traditionally, Bush Heritage has
managed pervasive threats (introduced animals, weeds, fire) to assist the recovery
of mammals through passive recolonisation (e.g. dusky hopping mouse on
Boolcoomatta Reserve) or increases in existing populations (e.g. stripe-faced
dunnart and sandy inland mouse on Naree Reserve). These bring improvements in
ecosystem function through increases in water infiltration, seed dispersal, and
trophic dynamics. In south-west Western Australia, honey possums and western
pygmy possums have colonised replanted mallee heathland, providing critical
pollination services. Increasingly, we are turning to assisted re-introduction and
translocation for both threatened species recovery and restoration of ecosystem
functions. Critically, we plan to do this outside of fenced sanctuaries by intensively
managing threats at strategic and targeted recipient sites. We have successfully (to
date) translocated red-tailed phascogales into woodland at Kojonup Reserve (WA)
and plan to re-introduce functionally important species (such as burrowing bettongs,
brush-tailed phascogales and bilbies) into our reserves or partner properties within
an experimental adaptive management framework.
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SLIDING DOWN THE FOOD WEB: REGIME-SHIFT IN THE WESTERN
ANTARCTIC PENINSULA
Rogers1, Tracey; Ciaglia1, Michaela; Andrew1,2, Anita; Slip1,3, David; Márquez4,
Maria; Mennucci4, Jorge; and O’Connell5, 6, Tamsin.
1

Evolution & Ecology Research Centre, School of BEES, University of New South Wales, Australia.
Environmental Isotopes, North Ryde, Australia
3
Taronga Conservation Society Australia, Mosman, Australia
4
Instituto Antártico Argentino, Balcarce 290, C1064AAF, Buenos Aires, Argentina
5
Department of Archaeology & Anthropology, University of Cambridge, Cambridge, United Kingdom.
6
McDonald Institute for Archaeological Research, University of Cambridge, Cambridge, United
Kingdom.
2

Contact: Tracey.rogers@unsw.edu.au

We show that the Western Antarctic Peninsula (WAP) food web changed in
the 1980s. The warming on the WAP are some of the greatest environmental shifts
on the planet and here we show that impacts are seen on the mammals at the very
top of the food web. We document a significant trophic downshift at the top of the
food web in the 1980s, unprecedented in the last 140 years or across four disparate
Antarctic regions. The trophic shift of the WAP’s top mammalian predator, the
leopard seal in concert with changes lower in the food web, suggests that the WAP
moved through a regime shift in the 1970-80s and today reflects an alternate stable
state. The timing of the downshift is consistent with the timing of the local climate
warming on the WAP. This major change in the Antarctic food web offers an
invaluable observatory of climate change and marine ecosystem response, which
can be applied to studying disrupted ecosystems globally.
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REINTRODUCTION METHODS AND A REVIEW OF MORTALITY IN THE BRUSHTAILED ROCK-WALLABY, GRAMPIANS NATIONAL PARK, AUSTRALIA.
Taggart1,2, D.A.; Schultz3, D.J.; Corrigan4, T.C.; Schultz5, T.J.; White6, C.R.;
Stevens7, M.; and Panther7, D.
1

School of Biological Science, University of Adelaide, Waite Campus, Urrbrae, South Australia, 5064.
Fauna Research Alliance, P.O. Box 98, Callaghan, NSW, Australia, 2308
3
Adelaide Zoo, Frome Rd, Adelaide, South Australia, 5000
4
Conservation Research, Environment and Sustainable Development Directorate, ACT Government,
GPO Box 158, Canberra, ACT, Australia
5
School of Nursing, Faculty of Health Sciences, University of Adelaide, South Australia, 5000.
6
School of Biological Sciences, The University of Queensland, Brisbane, Queensland, Australia, 4072
7
Parks Victoria, P.O. Box 18, Halls Gap, Victoria, Australia, 3381
2

Contact: david.taggart@adelaide.edu.au

Captive bred Brush-tailed Rock-wallabies (BTRW) were reintroduced into the
Grampians NP between 2008-2012. Two methods were examined; ‘Release with
supplementation’ (Strategy-1) and ‘Larger release, no supplementation’ (Strategy-2).
Of the 39 animals released 18% survived. Thirty-six percent of mortality
occurred within the first 100 days. Under Strategy-1, 22 animals were released in
five groups. Twenty deaths occurred across 48 months, with predation accounting
for 15% of mortalities. Under Strategy-2, 17 individuals were reintroduced across
one month. Twelve deaths occurred in the five months following release with
predation accounting for 83.4% of mortalities. Of the independent variables tested
release strategy was the only significant predictor of survival time post-release and
predation risk.
Data suggests that fox predation was the main factor affecting BTRW
establishment. Predation risk declined by 75% in the first six months post-release. A
significant relationship was also found between predation risk and colony
supplementation events.
We conclude that predation risk is reduced in releases of fewer animals,
declines across time and that disturbing BTRW colonies affects susceptibility to
predation. We recommend that reintroductions of social/colonial captive-bred
animals, limit colony disturbance to maintain group cohesion and social structure,
and adopt single, small releases over multiple sites without supplementation, as the
preferred method of population establishment.
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SPACE USE AND MOVEMENT ECOLOGY OF THE TASMANIAN SPOTTEDTAILED QUOLL IN A FRAGMENTED AGRICULTURAL LANDSCAPE
Troy1,2, Shannon; Johnson1, Christopher; Hawkins1,2, Clare E.; Munks1,3, Sarah;
Jones1, Menna
1

School of Biological Sciences, University of Tasmania. Private Bag 55, Hobart, Tasmania, 7001
Tasmanian Department of Primary Industries, Parks, Water and Environment. 134 Macquarie Street,
Hobart, Tasmania, 7001
3
Forest Practices Authority. 30 Patrick Street, Hobart, Tasmania, 7001
2

Contact: Shannon.Troy@dpipwe.tas.gov.au

Conversion of forest habitat to agricultural land can pose a major threat to
forest-dependent fauna. A species' persistence in an agricultural landscape depends
on the ability of individuals to move among remnant forest patches. An
understanding of the factors that promote or impede this movement is critical when
developing conservation management strategies to retain landscape connectivity.
By combining GPS telemetry and land cover data, we investigated how
vegetation type and configuration influence space use, movement decisions and
behaviour in a threatened, forest-dependent marsupial mesopredator, the
Tasmanian spotted-tailed quoll, in a fragmented agricultural landscape.
Quoll home range size was positively correlated linearly with the degree of
forest fragmentation. Although quolls preferred to move through forest, the
agricultural matrix was a filter but not a complete barrier to spotted-tailed quoll
movement. Forest edges, corridors and islands were used as both foraging habitat
and movement conduits.
Our results suggest that the spotted-tailed quoll persists in agricultural
landscapes by making movement decisions that maximise exploitation of prey while
minimising risks of competition and predation. Retention or restoration of a network
of patches and linear strips of forest habitat should facilitate functional connectivity
and promote the persistence of the Tasmanian spotted-tailed quoll in agricultural
landscapes.

AMS	
  2015	
  

Symposium	
  	
  

	
   18	
  

CONSERVATION OF NORTHERN QUOLLS IN THE CENTRAL KIMBERLEY
Tuft1, Katherine; McGregor1, Hugh; and Legge1,2, Sarah
1

Mornington Wildlife Sanctuary, Australian Wildlife Conservancy, WA 6728
Research Institute for the Environment and Livelihoods and Threatened Species Hub of the National
Environmental Science Program, Charles Darwin University, NT 0909
2

Contact: Katherine.Tuft@australianwildlife.org

Northern Quolls (Dasyurus hallucatus) have contracted from much of their
former range across northern Australia, and in many areas now occur as relatively
small isolated populations. The Australian Wildlife Conservancy protects such a
population in the central Kimberley.We have monitored a subpopulation of quolls at
Mornington Wildlife Sanctuary, an area currently without cane toads. Trapping and
marking has been conducted over four years. The wider distribution of the population
was surveyed in detail in 2014 using camera traps. The size of each subpopulation
was estimated by identifying individuals from their spot patterns, with the aid of
image recognition software.
Quolls in the central Kimberley breed later than their counterparts elsewhere.
They are not completely semelparous (annual survivorship 1% for males and 23%
for females) and population size fluctuates between eight and 27 individuals along
an 800 m stretch of river. Quolls were detected at nine of the 25 sites surveyed, with
between 1 and 12 individuals detected per site. The population is confined to an area
of 700 km2 and isolated from the nearest neighbouring population by at least 120
km.
We discuss how this population is unique, and outline how we aim to
conserve it against threats including excessive fire, feral cats and cane toads.
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A PREDICTED SHARP DECLINE OF THE WESTERN RINGTAIL POSSUM:
URGENT REDUCTION IN FOX PREDATION AND ROAD MORTALITY NEEDED
Yokochi1, Kaori; Black1, Robert; Chambers1, Brian; and Bencini1, Roberta
1

School of Animal Biology, The University of Western Australia, M092, 35 Stirling Hwy, Crawley WA
6009
Contact: kaori.yokochi@research.uwa.edu.au

The western ringtail possum (Pseudocheirus occidentalis) was recently reclassified as endangered, however, its life cycle and population viability are not well
known. For the first time, we have projected the near future change in a stronghold
population of this species in Busselton, Western Australia, using Population Viability
Analyses (PVA).
We found that this population is rapidly declining, and PVA predicted a 96.5%
probability of extinction within the next 20 years. Fox predation was the most
common cause of mortality, followed by road mortality. Removal of these threats in
the population models reduced the probability of extinction to 66 and 20%
respectively, indicating that removing these threats is crucial to the survival of this
population. We also found that heavier radio collars decreased survival rates of the
possums even though the collars used in this study weighed less than a half of the
maximum weight recommended in the current code of practice.
Pseudocheirus occidentalis has an alarmingly poor outlook, and a more
intense and effective management is urgently needed. The current recommended
maximum weight of collars is excessive for this species, and lowering the limit from
5% of body weight to 2% is recommended for this and possibly other small arboreal
specialists.

AMS	
  2015	
  

Symposium	
  	
  

	
   20	
  

SPATIAL ECOLOGY OF A REFUGE POPULATION OF THE THREATENED
PLAINS MOUSE (PSEUDOMYS AUSTRALIS)
Young1, 2, Lauren; Pavey2, Chris; Dickman1, Chris; and Addison3, Jane
1

School of Biological Sciences, The University of Sydney, New South Wales 2006, Australia
CSIRO Land and Water Flagship, PO Box 2111, Alice Springs, Northern Territory 0871, Australia
3
CSIRO Land and Water Flagship, ATSIP, Building 145, James Cook University, James Cook Drive,
Townsville, Queensland 4811, Australia
2

Contact: lauren.i.young@sydney.edu.au; @LaurenIvyYoung

The plains mouse (Pseudomys australis) is a threatened, irruptive native
rodent, with a distribution spanning the stony deserts of South Australia and the
southern Northern Territory. Plains mouse populations increase in abundance across
the landscape in response to rare, large magnitude rainfall events and contract back
to discrete cracking clay refuges as conditions dry. The small and discrete spatial
extent of these refuges makes them ideal management foci; however, the full extent
of refuges needs to be determined to develop effective management actions.
Here I describe a radio-tracking study designed to determine the spatial ecology of a
plains mouse refuge population during dry conditions. Radio collars were fitted to 15
plains mice (5 females, 10 males) from three sites, which were then tracked for up to
17 nights in late spring 2014 and autumn 2015. Data were visualised using ArcMap
10.1, and minimum convex polygon and kernel density estimator analyses were
applied to estimate home range size. Plains mice were found to occupy small,
discrete home ranges. High burrow fidelity was observed at all sites. Results from
this radio-tracking study will be used in combination with on-going live- and cameratrapping studies to define the spatial scale of plains mouse refuges.
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SIGNAL AND ACTION: SIX ADAPTIVE IMMUNE SYSTEM PROTEINS OF THE BCELL LINEAGE IN THREE DASYURID MARSUPIAL SPECIES
Burchmore, Daniel, Old, J.M, Young, L.J
Water and Wildlife Ecology, University of Western Sydney, Richmond NSW 2753
Contact: d.burchmore@uws.edu.au

Mammals demonstrate an evolutionary relatedness in form and function; the
basis of their classification. Hypotheses can hold the supposition that relatedness
also extends to the molecular level as a foundation for genetic discovery and
characterisation. An unexceptional idea yet it is core to the theatre of marsupial
immunogenetics and its wealth of developmental research opportunities. Particularly,
Australian molecular immunologists have almost unfettered access to the largest
number of ‘exposed’ and altricial pouch young species anywhere on the planet. In
this study we capitalise on these premises of relatedness and access to analyse the
genetic basis and expression of six adaptive immune system proteins in three similar
marsupial species. Gene coding sequences of the B-cell receptor CD79a/b
heterodimer and immunoglobulin repertoires are targeted with molecular techniques.
To date, a consensus of published gene homologues from distantly related
marsupials has allowed fragments from 18 target genes in the dasyurids P. calura,
S. crassicaudata and S. macroura to be isolated. Immunological value and insight
will be gained as a result, fuelling the field whilst adding small building blocks to the
wider story of mammalian evolution. Findings may bolster quests in marsupial health
and conservation, particularly for the Dasyuridae.
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TESTING THE DECLINE, PREDICTING THE RARITY AND MODELLING THE
FUTURE OF THE THREATENED NEW HOLLAND MOUSE (PSEUDOMYS
NOVAHOLLANDIAE)
Burns, Phoebe A.
School of Biosciences, University of Melbourne, Victoria 3010; Sciences Department, Museum
Victoria, Victoria 3001.
Contact: paburns@student.unimelb.edu.au; @PABurns_

The Australian rodent genus Pseudomys included at least 24 species at the
time of European colonisation. Of these, at least two are extinct and 14 are listed as
threatened. Species within the group typically exhibit short-term population
fluctuations, which in the absence of long-term monitoring, make it impossible to
determine whether a few surveys with low capture results are snapshots of
sustainable lows or indicative of critical population declines. The New Holland mouse
(NHM; Pseudomys novaehollandiae) exemplifies these challenges.
In Victoria, the NHM was historically recorded at ten localities across the
state, but have only been reported from three localities within the last decade. To
assess the NHM’s current status across Victoria, I am reviewing all historical
records, georeferencing localities, estimating detectability and determining statistical
confidence in local extinctions. Based on this review I will conduct targeted surveys
across Victoria, develop distribution models, test areas of predicted occupancy and
project the species’ response to climate change scenarios. I also will use
contemporary and historical museum specimens to estimate genetic variation in
NHMs across Australia and over time. Results of this project will direct practical
management strategies for the NHM through a framework broadly applicable to
mammal declines in Australia.
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RESPONSES OF INSECTIVOROUS BATS TO WILDFIRE IN WARRUMBUNGLE
NATIONAL PARK, NSW
Campbell¹, Alycia; Taylor¹, Jennifer E.; Ellis², Murray; and Monamy¹, Vaughan
¹School of Science, Australian Catholic University, PO Box 968, North Sydney, NSW 2059
² Biodiversity Conservation Science Section, Office of Environment and Heritage, Hurstville, NSW,
2220
Contact: S00136965@myacu.edu.au

Wildfire can destroy hollow-bearing trees, reducing abundance of suitable
roosting habitats for insectivorous bats. Fire also affects their foraging habitat by
changing the physical landscape and impacting their main food source – insects. My
project is part of a larger study investigating the effects of wildfire on the
Warrumbungle National Park, in central-western NSW. Here, we examined the
activity of insectivorous bats in relation to fire severity across the dominant
vegetation types.
Bat activity was recorded at 36 sites varying from low to high fire severity
between 28 January and 8 February, 2015 using Anabat detectors. Preliminary
analyses show total bat activity decreased with increasing fire severity. Mean total
number of calls per night (1900-0700h) was 31 in high, 94 in moderate and 123 in
low fire severity sites. Bat activity varied among sites of the same severity and this
may have been due to variation in the amount of post-fire regrowth of vegetation or
differences among vegetation types. Eight genera were detected; Chalinolobus,
Mormopterus, Nyctophilus, Rhinolophus, Saccolaimus, Scotorepens, Austronomus
and Vespadelus. Threatened species detected were Chalinolobus dwyeri,
Chalinolobus picatus and Saccolaimus flaviventris (NSW TSCA 1995). These data
will be used in future management of Warrumbungle NP.
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AN INTEGRATED PROTOCOL TO LINK THE MACROMORPHOLOGY AND INTERNAL
STRUCTURE OF MARSUPIAL BRAINS

Carlisle, Alison
School of Biological Sciences, University of Queensland, St Lucia 4000
Contact: alison.carlisle@uqconnect.edu.au

Brain macromorphology and internal structure are used largely in
independence of the other to understand brain evolution and function. However, the
evolution of brain macromorphology is largely governed by genetic constraints,
whereas the internal structure of brain partitions can be modified in response to
functional selection. Thus, an integrated approach linking brain macromorphology
and internal structure stands to greatly enhance our understanding of mammalian
brain evolution in the context of both constraints and selection.
I have developed a novel protocol to investigate such a link, which will
produce data at a level of integration previously unobtainable. Firstly, it investigates
brain macromorphology through virtual 3D reconstructions from CT scans. In order
to obtain accurate macromorphological measurements, specimens are stabilised in a
hydrogel mesh, then stained with an iodine solution prior to CT scanning. The
stabilised tissue is protected from the shrinkage associated with iodine staining that
has inhibited the study of brain proportions. Secondly, this protocol uses a
fluorescence-based cell counter to obtain data on the internal structure of brain
partitions, providing insight into the functional specilisation.
The data collected from this unique and integrative protocol provides the first
quantitative analysis to link brain macromorphology and internal structure, providing
new information integral to the field of mammalian brain research.
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THERE AND BACK AGAIN… A DEVIL’S TALE
Comte1, Sebastien; Hamede1, Rodrigo; Carver1, Scott; and Jones1, Menna
1

School of Biological Sciences, University of Tasmania, Hobart TAS 7001, Australia

Contact: Sebastien.comte@utas.edu.au

“In a hole in the ground there lived a Devil [hobbit]…” J.R.R. Tolkien
Historically present over the whole Australian territory, devils are today
endemic to Tasmania. In the mid 1990s, an aggressive form of a transmissible
cancer (DFTD) emerged and rapidly spread all over the island with a reduction of
more than 80% of the devil populations.
While predictive models forecasted possible extinction, recent surveys in long
diseased areas on the east coast show that devils are still present at very low
densities while DFTD prevalence has remained relatively high. The aim of this
research is to better understand the mechanisms of survival within these long
diseased populations at multiple scales, from a regional scale to individual
behaviour.
A 1500km2 camera trap and hair DNA sampling survey will be used to understand
the connectivity of the devil population at a regional scale. Targeted trapping over
the Freycinet peninsula coupled with the long term monitoring of this population will
reveal its underlying demographic and epidemiological mechanisms of survival. GPS
collars will be deployed, providing precise information on the current spatial
organisation and habitat use of the relict devil population. Finally, the individual
impact of DFTD will be evaluated to reveal how devils react to the development of
tumours in their daily foraging activities.
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RELATING BEHAVIOUR IN RESPONSE TO HANDLING TO INTRA-SPECIFIC
BEHAVIOUR IN WILD DEVILS
Davis, Gavin; Hamede, Rodrigo; Cameron, Elissa; and Jones, Menna
School of Biological Sciences, University of Tasmania, Tasmania 7005.
Contact: gavind@utas.edu.au

Tasmanian devil facial tumour disease (DFTD) has caused severe population
decline in Tasmanian devils since it arose in the mid-1990s.DFTD is a transmissible
cancer which is spread through biting between an infected and a non-infected devil.
Devils bite each other as a normal part of their social interactions, particularly around
the mating season and while feeding. The aim of this study is to link aggressive
behaviours and injuries that are recorded in trapped Tasmanian devils with intraspecific aggression involving the same individuals at carcasses in the wild.
Carcasses will be placed in clearings adjacent to vegetation at five separate sites
located throughout Arthur River Conservation Area. Sites will consist of three coastal
heath lands and two eucalypt wood lands areas. Aggressive interactions between
individuals while feeding at these sites will be recorded using a combination of
camera traps and direct observational methods. By making these comparisons we
will be able to determine whether behaviours exhibited by individuals as a result of
handling are an accurate representation of how they behave in the wild.
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USE OF FRAGMENTED AGRICULTURAL LANDSCAPES BY BATS IN THE
TASMANIAN MIDLANDS
Dixon, K.J.; Johnson, C.; Jones, M.; and Spate, A.
School of Biological Sciences, University of Tasmania, Hobart 7005, Australia
Contact: Kirsty.dixon@utas.edu.au

The Tasmanian Midlands are listed as one of Australia's 15 national
biodiversity hotspots. The Midlands was also one of the first areas used for
agriculture when Europeans arrived and still supports grazing, cropping, intensive
pivot irrigation and forestry. Currently the area is a mosaic of open farmland with
scattered vegetation remnants of varying size and shape that retain lowland native
grassland, dry sclerophyll woodland and valley-floor wetlands.
There is a long-term restoration program underway to create linkages
between habitat fragments by engaging the support and cooperation of landholders.
The aim is to investigate the effect of habitat fragmentation on the resource
utilisation and mobility of nocturnal volant predators (bats). This will inform
management of remnants and restoration of native vegetation
I will examine a range of landscape units as well as revegetated areas of
differing ages with respect to use of landscape by animals through combining data
on presence/absence, predation risk, seasonal activity patterns with respect to food
availability, and movement patterns. From this, I will build models to describe the
response of these animals to landscape patterns. This knowledge will contribute to a
new framework for ecological restoration and directly inform ecological restoration
being implemented in the Tasmanian Midlands.
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TO BASK OR NOT TO BASK: PASSIVE REWARMING IN TWO SPECIES OF
DASYURID, PHASCOGALE CALURA AND ANTECHINOMYS LANIGER
Fabian, Megan
School of Science and Health, University of Western Sydney, New South Wales 2751, Australia
Contact: 17506117@student.uws.edu.au

Torpor is an important physiological process used to reduce body temperature
and thus energy needs in mammals and birds. Rewarming from torpor can be costly.
In a few small mammals basking is used to reduce the cost of rewarming from
torpor.
The use and duration of basking was measured in two native Australian
marsupials, the red-tailed phascogale (Phascogale calura) and kultarr
(Antechinomys laniger), using a heat rock. Our research aimed to determine if these
species would bask as a means of passively rewarming during arousal from torpor in
their current captive environment.
Animals were observed via video cameras to determine whether they used
basking behaviours and whether this behaviour was affected by food availability.
Both species became accustomed to the heat rock as time progressed. Absence of
food increased basking duration and frequency in some individuals but not all
animals. Generally kultarrs would bask for longer periods than phascogales, and
kultarrs would bask at all hours of the day while phascogales showed a strict
nocturnal regime (7pm-7am).
The results demonstrate that basking may be an important behavioural
adaptation of the kultarr influenced by its ecology, enabling survival during
unfavourable weather conditions; while the phascogale requires further research.
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SPOT THE DIFFERENCE:
CAMERA TRAP METHODOLOGY FOR DETECTING AND INDIVIDUALLY
IDENTIFYING SPOTTED-TAILED QUOLLS (DASYURUS MACULATUS)
Forge1, Trent; Körtner1, Gerhard; Ballard1,2, Guy; Vernes1, Karl; and Fleming3,
Peter.
1

School of Environmental and Rural Sciences, University of New England, Armidale, NSW, 2351
Australia
2
Vertebrate Pest Research Unit, NSW Department of Primary Industries, University of New England,
Armidale, NSW, 2351, Australia
3
Vertebrate Pest Research Unit, NSW Department of Primary Industries, Orange Agricultural Institute,
Orange, NSW, 2800, Australia
Contact: trent.forge@gmail.com

Camera trapping has revolutionised wildlife research. For many mammals
camera traps can provide us with information unavailable via other methods. In the
case of the endangered spotted-tailed quoll (Dasyurus maculatus) camera traps
provide an opportunity to gather life history and population parameters, but we
presently lack robust monitoring protocols.
We developed and field-tested a camera trapping technique that would
facilitate improved individual identification of spotted-tailed quolls. Seasonal
deployments of this ‘active’ method were compared to concurrent and continuous,
‘passive’ camera trap monitoring along trails.
Camera traps deployed along trails provided useful insight into the activity of
quolls at a population level (as well as other mammalian predators, i.e. dingoes,
foxes and cats), while our ‘active’ camera technique excelled both in terms of
detection and facilitation of individual identification.
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DEVELOPMENT OF FORENSICALLY INFORMATIVE DNA MARKERS FOR
SHORT-BEAKED ECHIDNA – THEIR UTILITY IN PEDIGREE TESTING AND
APPLICATION IN WILDLIFE TRADE
Summerell1, Alex; Gunn1, Peter; Frankham2, Greta J; and Johnson2, Rebecca N.
1
2

Centre for Forensic Science, University of Technology Sydney, Sydney, Australia
Australian Centre for Wildlife Genomics, Australian Museum Research Institute, Sydney, Australia

Contact: greta.frankham@austmus.gov.au; @GretaFrankham

Validation of true genetic pedigree in animals is only possible through the
development of highly variable species-specific DNA markers. Genetic pedigrees are
commonly used in the domestic dog, cat and equine industries, and pedigree
research has commenced for wildlife species such as rhinoceroses and snakes.
The short beaked echidna (Tachyglossus aculeatus) is an iconic and
evolutionarily distinct Australian species and is highly demanded within the zoo
industry. However, it is extremely difficult to breed in captivity, with only very few
Australian zoos having successful breeding programs.
According to international data, the number of ‘captive bred’ echidnas on the
market exceeds known breeding success, and thus it is suspected that wild-caught
animals are being laundered as ‘captive bred’ animals. These animals are offered
with supporting paperwork, without any genetic data to prove pedigree claims. This
is a collaborative project aiming to use ddRAD next-generation sequencing
techniques to develop highly variable SNP (Single Nucleotide Polymorphism)
markers. These SNPs will be will be validated by using samples from echidnas of
known pedigree sourced from zoos. Additionally, these markers will be useful for
population genetics and phylogeographic research, as we currently know little about
the echidna’s evolutionary history or population structuring.
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TRANSCRIPTIONAL AND PHYLOGENETIC ANALYSIS OF PROGRESSIVE
SARCOPTIC MANGE IN THE COMMON WOMBAT
Fraser1,2, Tamieka; Polkinghorne2, Adam; and Carver, Scott1
1

School of Biological Sciences, University of Tasmania, Sandy Bay, 7001, Tasmania, Australia
Faculty of Science, Health, Education and Engineering, University of the Sunshine Coast, 91 Sippy
Downs Drive, Sippy Downs, 4556, Queensland, Australia
2

Contact: Tamieka.Fraser@utas.edu.au

Sarcoptic mange is caused by a parasitic mite and has been reported to infect
numerous mammals worldwide. This mite has devastating effects on the common
wombat, causing skin irritation, severe pain, restricting eyesight and ultimately
resulting in death. Although the prevalence of mange occurs sporadically, epizootic
and enzootic outbreaks have the ability to cause detrimental population decline and
hinder long term survival of small subpopulations.
It is assumed that mange in wombats originated from humans and dogs. Part
of this project aims to comprehensively understand the phylogenetic history of
sarcoptic mange in Australian wombats.
Multiple studies have shown that debilitating secondary infections can occur
due to scabies in other animals. It is unknown if the mite itself is the cause of the
mortality in wombats or if there are other contributing factors, such as commensal
opportunistic bacteria present at the site of mange. Identifying what microorganisms
are present throughout progressive mange infections will clarify this uncertainty.
Transcriptional profiling provides the opportunity to understand and discover
genes that are regulating an immune response. Assessing these genes across
different stages of mange will identify the mechanisms by which the immune system
fights mange infection.
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RESTORING RESILIENCE IN CRITICAL WEIGHT RANGE MAMMALS OF
TASMANIA’S MIDLANDS
Gardiner, Riana; Johnson, Christopher; and Jones, Menna.
School of Biological Sciences, University of Tasmania, Churchill Avenue, Hobart TAS 7005
Contact: riana.gardiner@utas.edu.au

Since the arrival of European settlers, Australia has experienced increased
habitat fragmentation and the negative impacts of introduced predators. This has
resulted in mass population declines especially of mammals within a critical weight
range (between 35g and 5500g). Tasmania is still considered a refuge for some
species, however the Midlands region has undergone vast agricultural expansion
resulting in the loss and fragmentation of natural habitats. There is a lack of recent
knowledge and or record regarding animal distribution and abundance. In
conjunction with revegetation efforts (in place by Greening Australia, Bush heritage
and Tasmania Land Conservancy), this project will aim to determine the current
distribution of the Tasmanian bettong (Bettongia gaimardi), eastern barred bandicoot
(Perameles gunnii gunnii) and southern brown bandicoot (Isodon obesulus affinis)
within the Midlands using remote camera surveys across varying micro and
macrohabitas. The project will investigate individual decision making using GPS
telemetry and manipulated behavioural studies in relation to their habitat, potential
predation risk, foraging preferences, and movement behaviour with the aim of
providing essential information towards restoration efforts.
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RESTORING RESILIENCE IN WILDLIFE POPULATIONS: DEVILS, QUOLLS AND
CATS IN THE TASMANIAN MIDLANDS
Hamer, Rowena; Jones, Menna; and Johnson, Chris
School of Biological Sciences, University of Tasmania, Churchill Avenue Sandy Bay 7005
Contact: rowena.hamer@utas.edu.au

My PhD research aims to improve the effectiveness of wildlife habitat
restoration. I will be working in the Tasmanian Midlands, a highly modified
agricultural region which is the focus of intensive vegetation restoration programs by
our partner organisations Greening Australia, Bush Heritage Australia, the
Tasmanian Land Conservancy and the Department of Primary Industries, Parks,
Water and Environment (DPIPWE).
I will focus on native marsupial carnivores (the Tasmanian devil, spotted-tailed
quoll and eastern quoll) and the feral cat. These predatory species are particularly
relevant to habitat restoration, as restoring healthy predator populations can regulate
biodiversity at lower trophic levels and confer increased resilience to environmental
change.
My research has two main foci, which aim to address knowledge gaps
identified by our partners:
1.
Providing detailed information on the movements and habitat requirements of
native carnivores.
2.
Investigating the habitat use and predatory impact of the feral cat, and its
interactions with other carnivores.
These aims will be addressed through: landscape scale surveys, to determine the
factors driving the broad-scale distribution of these species; GPS tracking, to
determine fine scale habitat use and movement behaviour of each species; and
behavioural studies, to investigate competitive interactions between the species.
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SOCIAL NETWORKS AND TRANSMISSION OF FACIAL TUMOUR DISEASE IN
TASMANIAN DEVILS
Hamilton, David; Hamede, Rodrigo; Jones, Menna; and Cameron, Elissa
School of Biological Sciences, University of Tasmania, Tasmania 7001, Australia
Contact: d.g.hamilton@utas.edu.au

Directly transmissible diseases are a major threat to conservation efforts,
particularly in species restricted to one or a few linked populations where a virulent
strain can quickly spread throughout an entire network. In such situations,
population-level social structures, as well as contact networks within populations,
have direct consequences for the transmission of infectious diseases. Knowledge of
these networks is crucial for understanding the epidemiology of infectious diseases
and accurately predicting and mitigating their spread. Tasmanian devils (Sarcophilus
harrisii) are under threat as a result of a novel, contagious cancer, (Hawkins et al.
2006) which is spread by biting and is almost invariably fatal. We are investigating
contact networks in a wild, disease free, Tasmanian devil population and relating
networks to bite wounds received by individuals on an ongoing basis. Proximity
collars allow recording of contacts between devils at a distance close enough (within
30cm) for them to bite one another, while through long-term re-trapping of individuals
we are able to detect when animals actually pick up new bite wounds. When
investigated in tandem, these facets will allow determination of which network
properties are important for disease transmission and can lead to an altered risk of
infection at the individual level.
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DIET OF AN INLAND POPULATION OF COMMON RINGTAIL POSSUMS
(PSEUDOCHEIRUS PEREGRINUS)
Hermsen1, Eden M.; Kerle2, Anne; and Old1 Julie M.
1

Water and Wildlife Ecology Research Group, School of Science and Health, Hawkesbury, University
of Western Sydney, Locked Bag 1797, Penrith, NSW 2751, Australia
2
Fitzroy Street, Peel, NSW 2795, Australia
Contact: e.hermsen@uws.edu.au

Although considered a common species, populations of the common ringtail
possum (Pseudocheirus peregrinus) in inland New South Wales (NSW) have
declined or disappeared. Habitat requirements and diet of these populations are
poorly understood. Determining the diet of inland ringtail possums is crucial to
understanding the factors limiting their survival and was the focus of this study.
Spotlighting surveys were conducted to locate ringtail possums and assess density.
Scat and vegetation samples were collected for micro histological analysis in the
laboratory and the habitat described from quadrat data. The study site had an
estimated ringtail possum density of 1.61 per hectare (5.1 per spotlight hour) and
possums were most frequently observed in red stringybark (Eucalyptus
macrorhyncha) followed by bundy box (E. goniocalyx) and black cypress pine
(Callitris endlicheri) trees. These plant species were the most common dietary items
consumed. The study provided an initial definition of the diet of an inland NSW
population of common ringtail possums and compared it to coastal ringtail possum
populations. The results from this dietary study will assist in the modification and or
development of management protocols for this species in inland NSW.
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HOW RELEASE TECHNIQUE AFFECTS THE DISPERSAL OF REINTRODUCED
WESTERN QUOLLS (DASYURUS GEOFFROII)
Jensen1, Melissa; Paton1, David; and Moseby2, Katherine
1

School of Earth and Environmental Sciences, The University of Adelaide, Adelaide South Australia
5005, Australia
2
Ecological Horizons Pty Ltd, Kimba South Australia 5641, Australia
Contact: melissa.jensen@adelaide.edu.au

Hyper-dispersal following release is a problem encountered during many
reintroduction programs and has been attributed to the failed reintroduction of
western quolls (Dasyurus geoffroii) in the past. The use of soft-release pens may
help prevent hyper-dispersal following release by preventing animals from panicking
and rapidly leaving the release site. We investigated the effects of hard-release vs.
soft-release on the dispersal of a population of western quolls recently reintroduced
to the Flinders Ranges National Park in South Australia. All quolls are currently being
radio-tracked following their release to determine survivorship and dispersal. Results
from this study may assist future quoll reintroduction programs.
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LANDSCAPE GENOMICS OF DISEASE TRANSMISSION IN SOUTHERN
CALIFORNIAN BOBCATS
Kozakiewicz1, Christopher P.; Burridge1, Christopher P.; Funk2, W. Chris;
VandeWoude3, Sue; Crooks4, Kevin R.; and Carver1, Scott
1

School of Biological Sciences, University of Tasmania, Hobart 7001, Tasmania
Department of Biology, Colorado State University, Fort Collins, Colorado 80523, USA
3
Department of Microbiology, Immunology, and Pathology, Colorado State University, Fort Collins,
Colorado 80523, USA
4
Department of Fish, Wildlife, and Conservation Biology, Colorado State University, Fort Collins,
Colorado 80523, USA
2

Contact: Chris.Kozakiewicz@utas.edu.au

Many unanswered questions remain regarding the integration of landscape
factors into predictive disease models, particularly for species that are relatively rare,
secretive, and/or wide-ranging, as contacts between animals are exceptionally
challenging to document. Landscape genomics enables the detection of these
interactions through genetic relationships between host individuals, as well as the
viruses they are carrying.
Feline immunodeficiency virus (FIV) and feline foamy virus (FFV) both
naturally infect many felid species. Their high mutation rates, direct and speciesspecific transmission, and apathogenicity, make them ideal models for the genomic
study of host contacts and disease transmission.
Bobcats are one such host species, and they, like many large carnivores, are
susceptible to the effects of habitat loss and fragmentation. This has occurred in
southern California, where urbanisation has resulted in several distinct populations
around Los Angeles, from which blood and tissue samples for over 100 individuals
have already been collected. This research will use landscape genomic techniques
to test for landscape factors (such as urban development, vegetation) affecting
bobcat host connectivity and FIV and FFV transmission. This will enhance our
understanding of how changing landscapes influence the transmission of wildlife
diseases, and better inform the integration of such processes into predictive disease
models.
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CAN BATS BE MONITORED COST-EFFECTIVELY? A CASE FROM THE PILLIGA
FORESTS
Law1, Brad; Gonsalves1, Leroy; Tap2, Patrick; Penman3, Trent; and Chidel1,4, Mark
1

Forest Science Unit, Primary Industries NSW, Locked Bag 5123, Parramatta 2124
Forestry Corporation of NSW, PO Box 865, Dubbo, NSW 2830
3
Centre for Environmental Risk Management of Bushfires, University of Wollongong
4
Present address: The Hills Shire Council, PO Box 75 CASTLE HILL NSW 1765
2

Contact: brad.law@dpi.nsw.gov.au

Insect-eating bats are diverse and functionally important and are often
proposed as indicators. Monitoring is one approach that can be used to ascertain
changes in indicators. However, great care needs to be taken to collect rigorous data
and avoid wasting resources. We used pilot bat surveys in the Pilliga forests to
optimise the sampling effort required to produce precise estimates of bat activity and
occupancy. We also carried out simulations to evaluate the statistical power of
different sampling designs to detect changes in activity and occupancy levels of
individual bat species. We found that there was little gain in precision for estimates of
bat activity by extending sampling for > 5-6 detector nights. To ensure spatial
heterogeneity was sampled around the neighbourhood of a monitoring point, 3
detectors for 2 nights or 2 detectors for 3 nights would be required. This level of
sampling was also sufficient to be 90 % certain of recording occupancy for 11 of 12
taxa. Power simulations revealed that a sampling design using two detectors per
monitoring point for two nights could detect a 30 % decline within 10 years with 90 %
power for all species (except Tadarida australis) using either changes in activity
levels or occupancy. We suggest that bat activity levels are more sensitive for
detecting change than occupancy because 1 pass or 1,000 passes can be recorded
per night and this is not differentiated by occupancy. We conclude that bats can be
monitored cost-effectively and should be included in monitoring programs. We
illustrate how these data were used to design a monitoring program in the Pilliga
forests that began in 2013.
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RESPONSES OF NATIVE AND INTRODUCED CARNIVORES (SARCOPHILUS
HARRISII, DASYURUS MACULATUS AND FELIS CATUS) TO HABITAT CHANGE
AND FRAGMENTATION IN NORTHERN TASMANIA
Lyall, Joanna, Johnson, Chris and Jones, Menna
School of Biological Sciences, University of Tasmania, Hobart, Tasmania 7001
Contact: Joanna.lyall@utas.edu.au

The major aims of this project are to determine how the Tasmanian devil,
spotted-tailed quoll and feral cats are interacting in and using a highly disturbed
landscape. Key questions are:
1.
What are the landscape factors that make some plantations more suitable
habitat than others for Tasmanian devils and spotted tailed quolls?
2.
Can we identify the structural components for predators to preference specific
habitat types with particular reference to plantations?
3.
How do Tasmanian devils and spotted tailed quolls use plantations with the
respect to each other and feral cats, and do the three carnivore spp. influence the
way the landscape is used by the other two species?
I focussed on habitat by studying a disturbance gradient from native forest (intact
and regenerating), plantation forests (including remnant patches of native forest and
riparian reserves within plantation), through to the fragmented forest patches in and
around agricultural land.
150 study sites were established and habitat variables recorded. Reconyx Infrared
motion detector cameras were used to record visits to the site by Tasmanian devils,
Spotted tailed quolls and feral cats as well as their prey species. The sites were
monitored for 21 days during autumn-winter 2014 and again during spring-summer
2014/15.
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A MULTIDISCIPLINARY APPROACH TO PLATYPUS CONSERVATION
RESEARCH: A MODEL FOR OTHER WILDLIFE POPULATIONS
Macgregor1, J.W.; Holyoake1, C.; Munks2,3, S.A.; Fleming4, P.A.; Robertson1, I;
Connolly5, J; Lonsdale 6, R.A.; and Warren1, K.
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College of Veterinary Medicine, School of Veterinary and Life Sciences, Murdoch University, Western
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Tasmanian Forest Practices Authority, 30 Patrick Street, Hobart, Tasmania.
3
University of Tasmania, School of Zoology, Private Bag 5, Hobart, Tasmania, 7001, Australia.
4
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University, Western Australia.
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Contact: platypusproject@hotmail.com

Changes in demographics, genetic diversity, individual health and
environmental factors are associated with population declines in wildlife species.
Studies omitting one or more of these disciplines risk incorrect conclusions. This
project took a multidisciplinary approach to assessing platypus population health in
two Tasmanian river catchments.
Platypus distribution and density were investigated in a capture/release study
(n=154). The effect of habitat on capture numbers and health parameters was
assessed. Reproduction, individual health, genetics and condition were investigated
using hormonal, ultrasonographic, haematological and biochemical techniques. Instream microchip readers were used to monitor platypus movements/survivorship.
Platypuses were found throughout the catchments. In-stream microchip
readers showed continued use of sites by 80% of platypuses in this project, and 42%
captured four to six years earlier. The results confirmed that platypus breed later in
Tasmania than on mainland Australia. Twelve alleles at the Major Histocompatibility
Complex Class II DZB locus were sequenced from 18 platypuses in one catchment.
There was poor correlation between previously described body condition measures
and the novel measures used in this study. Platypuses were found to be generally in
good health with seasonal trends in condition.
This project’s general approach will serve as a template for similar research in
other species.
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WHOSE DEN IS THAT?
IDENTIFICATION AND MANAGEMENT OF THREATENED MAMMALS IN THE
TASMANIAN FORESTRY LANDSCAPE: A CASE STUDY
Mann, Dydee
Forest Practices Authority, 30 Patrick St, Hobart TAS 7000.
Contact: Dydee.Mann@fpa.tas.gov.au

The Forestry industry operates throughout much of the range of threatened
Tasmanian carnivore species; Tasmanian devils (e, EN) and spotted tailed quolls (r,
VU). State and Commonwealth legislation and the Forest Practices Code require the
protection and management of threatened species when conducting forestry
operations. Management for Tasmanian devils and quolls is through prescriptions
designed to protect the most valuable habitat for these species, potential denning
habitat.
A mature pine plantation that was due to be harvested was discovered to contain
high quality potential denning habitat. We conducted an investigation to determine;
1) what species, if any, were using the denning habitat;
2) how the habitat was being used;
3) what management measures could be used to protect such habitat during the
forest harvesting?
Cameras were deployed continuously for 8 months at a cave entrance which showed
the most suitable features as a den site. Camera footage showed evidence
suggesting a female devil was using the cave to stash her young. Given that
maternal dens represent the highest quality den sites and are thought to be used for
generations, protection of the cave itself was considered to be the primary
management priority in this case. Careful thought was given to protective measures
that would both protect the site and be realistic to implement in a major forest
harvesting scenario.
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IMPACTS AND CONTROL OF SARCOPTIC MANGE IN COMMON WOMBATS
Martin, Alynn; Burridge, Chris; and Carver, Scott
University of Tasmania, School of Biological Sciences, Private Bag 55, Hobart, Tasmania, AUS 7001
Contact: Alynn.Martin@utas.edu.au

Sarcoptic mange is a skin infection caused by the burrowing mite, Sarcoptes
scabiei, that affects more than 100 mammalian species globally. The presence of
these mites in the skin causes irritation, inflammation, hair loss, increased
scratching, lesions, and, in severe cases, mortality of the host. Some of Australia’s
most charismatic species can be affected by mange, including koala, wallabies, and
wombats. Of the three extant wombat species, only the southern hairy-nosed
(Lasiorhinus latifrons) and the common wombat (Vombatus ursinus) are affected by
mange. Mange is considered to be the most traumatic infectious disease affecting
the common wombat and is present in 90% of surveyed locations. A recent mange
outbreak at Narawntapu National Park, in north-central Tasmania, has resulted in
nearly 100% mortality of infected wombats over the past five years. Here, we explore
the effect of the mange epizootic on this semi-isolated population of common
wombats, and look to better understand the effect of mange metabolic rates and
activity patterns. Additionally, we plan to develop techniques to perform a population
scale treatment of sarcoptic mange at Narawntapu National Park.
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RESEARCH INFORMING PRACTICE: MANAGING HOLLOWS FOR POSSUMS
AND BATS IN THE PRODUCTION FOREST LANDSCAPE
Munks1,2, Sarah; Koch1,2, Amelia; Cawthen2,3, Lisa; and Flynn, Erin4
1

Tasmanian Forest Practices Authority, 30 Patrick Street, Hobart, Tasmania.
University of Tasmania, School of Zoology, Private Bag 5, Hobart, Tasmania, 7001, Australia.
3
Current employer: Hobart City Council, 16 Elizabeth St, Hobart, Tasmania, 7000, Australia
4
Henry Vilas Zoo, 702 S. Randall Ave, Madison, WI, USA
2

Contact: sarah.munks@fpa.tas.gov.au

Tree hollows provide critical habitat for an array of mammals and birds.
Formal reserves contribute to the conservation of hollows at the landscape-scale, but
reserves are limited in extent and distribution. Furthermore, reliance on a ‘set-aside’
approach alone can result in intensification of land-use activities outside reserves
and subsequent loss of habitat. Complementary measures are needed to conserve
hollow habitat in areas outside reserves.
Small patches of retained trees are one of the main approaches to managing
hollows in production forests in Tasmania. The effectiveness of these patches, in
combination with other retention measures implemented for diverse reasons, has
been assessed by studies on hollow-bearing trees, bats and possums.
The results of this research identified a need for landscape planning of the
hollow resource. To facilitate this map of potential hollow availability has been
developed. Research found that information on forest structure, as obtained from
aerial photographs, can be used to explain a significant proportion of the variability in
hollow-bearing tree density.
Taking a multi-scaled approach to the conservation of habitats such as tree
hollows is not easy. The ongoing success of such an approach depends on a high
level of commitment to monitoring and adaptive management.
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THE ELUSIVE MARSUPIAL MONITO DEL MONTE IN PARQUE NACIONAL LOS
ALCERES, CHUBUT, SOUTHERN ARGENTINA
Old1, Julie M.; Gurovich2, Y.; and Stannard3, Hayley J.
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Dromiciops gliroides is a small nocturnal marsupial found in the temperate
forests of Southern Chile and Argentina. It is the only living member of the order
Microbiotheria. Here we describe the first account of live trapping of D. gliroides in
Parque Nacional Los Alerces (Los Alerces National Park) in the Province of Chubut,
Argentina. This account extends the distribution of this cryptic species south to
Parque Nacional Los Alerces (PNLA). The study provides a description of the habitat
they were captured in after a recent bamboo flowering and seeding event and
subsequent rodent irruption, the first in 70 years in PNLA. Four adult D. gliroides
were captured during the study period, and both adult females captured had pouch
young present, suggesting birth occurred in late October or early November. Habitat
surveys revealed a lack of fruiting plants in PNLA, suggesting their diet is largely
restricted to insects during early Spring. No dreys were detected, and hence it is
likely D. gliroides utilises tree hollows as refuges and nesting sites in this park.
Significant threats to the population in PNLA were identified including introduced
predators, and human-related impacts due to farming and tourism.
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BALLPARK ESTIMATES: DOES RELATIVE TESTES MASS REALLY REPRESENT
SPERM COMPETITION IN MAMMALS?
Rainer1, Sharna. R. and Cameron1, Elissa. Z.
1
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Sperm competition theory explains the mechanisms by which traditional male
competition continues post-copulation. Relative testes mass (RTM) in mammals is
assumed to be a reliable proxy measure of sperm competition intensity because of
the spermatogenic function of testes. However, we suggest numerous potential
constraints have been overlooked which will influence research outcomes, and we
discuss these for mammals. Sperm competition intensity may be over-estimated if
precopulatory factors like gonadal display or high androgen requirements increase
RTM. Conversely, under-estimation may occur if sperm production is increased via
alternative methods like seminiferous epithelium cycle length reductions or sperm
trait trade-offs, rather than via germinal tissue increases, as assumed. Temporal or
hierarchical variability in ejaculate investment may also confound RTM utility. There
are several outstanding questions which challenge the use of RTM as a proxy
measurement, and we suggest avenues for future research to address knowledge
gaps. Validation of RTM as an appropriate measure of sperm competition intensity is
crucial, and it is suggested that RTM usage be reconsidered across taxa, as well as
within mammals.
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WHAT ARE THE TRADEOFFFS IN ACHIEVING MULIPLE FIRE MANAGEMENT
OBJECTIVES IN SAVANNA LANDSCAPES?
Roberts1, Finley; Murphy2, Brett; and Rumpff1, Libby
1
2

School of BioSciences, University of Melbourne, Parkville VIC 3010
Research Institue for the Environment and Livelihoods, Charles Darwin University, Darwin NT 0909
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Fire management is difficult when there are multiple management objectives
and high uncertainty about biodiversity responses to fire regimes. It is important to
resolve these challenges in Northern Australian where inappropriate fire regimes are
implicated as a major driver in the decline of small mammal species. Using the
Arnhem Land Plateau as a case study, I will assess the trade-offs between
managing fire to conserve small mammal and vegetation conservation, and reduce
carbon emissions. I will ask experts to predict the responses of 5 small mammal
species and 3 vegetation communities to 5 fire management scenarios. Predictions
for small mammal specie’s abundance will be elicited using the 4-step method where
participants are asked for: their lowest, highest and best guess of abundance, and
their level of confidence that the prediction interval captures the true value of
abundance. This will also explore if fire management alone can conserve species or
if there is a need for other management actions.
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DEVIL-TUMOUR PHYSIOLOGICAL RELATIONSHIPS:
IS THERE ROOM FOR COEVOLUTION BETWEEN DEVIL AND TUMOUR?
Ruiz-Aravena, Manuel; Hamede, Rodrigo; Carver, Scott; and Jones, Menna.
School of Biological Sciences, University of Tasmania, Hobart, Tasmania 7001, Australia.
Contact: m.ruiz.aravena@gmail.com

In a host-pathogen system both entities are in a constant evolutionary battle –
synonymous with the Red Queen Hypothesis. Under this theory there is a natural
conflict of interest between a host and a pathogen, in which any enhancement of
fitness of one involves a detriment to the other. Two main traits of hosts involved in
this evolutionary process are tolerance and resistance to infection. While for the
pathogen two major traits are virulence and transmissibility. Tasmanian devil facial
tumour disease (DFTD) represents strong evolutionary force acting on Tasmanian
devil populations, but there is little knowledge about how devils might impose a
selective pressure on the tumour. This work explores the use of biological
performance indicators from wild Tasmanian devils and tumours in two locations in
Tasmania, assessing their relationships in order to understand potential
physiological feedback between devil and tumour. This study will shed light on
tumour-devil interactions and how this system might evolve in future.
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LIVE GENOME RESOURCE BANKING (LGRB) AS AID TO KOALA
CONSERVATION IN SOUTH-EAST QUEENSLAND
Schultz1,2, Bridie, Seddon2, Jennifer, Mucci3, Al and Johnston1, Stephen
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Disease, habitat fragmentation and anthropogenic influences are placing
significant pressure on koala populations in SE Queensland, resulting in reduced
population fitness and loss of genetic variation. Through a series of pilot studies,
which focus on fine-scale genetic analysis and management and the use of assisted
breeding technology (ART), we shall examine the utility of captive koala populations
as a LGRB to improve the health, genetic variation and reproductive capacity of
threatened wild koala populations. The aim of a functional LGRB is to recover,
exchange, and retain genetic diversity; therefore a proper understanding of the
genetics of a meta-population is crucial.
This study will utilise genetic analysis associated with single nucleotide
polymorphism technology to determine levels of homozygosity, heterozygosity and
loss of genetic variation. We will examine heterozygosity fitness correlates, with
respect to the reproductive potential of an individual, and hence, the reproductive
capacity of its population. ART will be incorporated into this study to aid in the
logistical application of genetic recovery and exchange. The establishment of a
LGRB has the potential to run parallel with other koala conservation strategies and
genetic identification, recovery and exchange can aid in improving fitness and
propagation in populations that are currently threatened.
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UNLEASHING THE DEVIL IN THE ‘GARDEN OF EDEN’
Scoleri, Vince; Jones, Menna; Johnson, Chris; Woehler, Eric; and Lewis, Jenny
School of Biological Sciences, University of Tasmania, Tasmania 7005
Contact: vincent.scoleri@utas.edu.au

In response to Devil Facial Tumour Disease (DFTD), a population of
Tasmanian Devils was introduced to Maria Island to establish a wild population of
free ranging animals. Maria Island, often referred to as Tasmania’s Eden, has seen
multiple vertebrate species introductions over the past 50 years including cats, black
rats and herbivores (wallabies, wombats) that have all contributed some top-down
influence on the island’s fauna and flora.
Offshore islands are an important habitat for species highly vulnerable to predation,
such as ground nesting seabirds. Invasive vertebrate predators such as feral cats
and black rats can have great impacts on seabird colonies as seabirds often lack
anti-predator behaviors, breed in dense colonies, have low fecundity and
reproductive maturity. These colonies also provide important food resources for
predators where competition for food is paramount.
We measure the effects of the introduction of the Tasmanian devil, on the total and
species-specific predation pressure on the short-tailed shearwater colonies located
on Maria Island from 2012. Burrow occupancy surveys are used to monitor survival
of chicks and camera surveys monitor changes in predator activity since the
introduction of devils in November 2012. We have found that there have been
significant changes in the total predator assemblage with devils having significant
impacts on feral cat and possum activity since their numbers have dramatically
increased since 2012.
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USING CITIZEN SCIENCE TO LEARN ABOUT WOMBAT (Vombatidae)
POPULATIONS
Skelton, Candice
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Wombat populations are impacted by human-related interactions and
sarcoptic mange. Sarcoptic mange is caused by an infestation of a mite (Sarcoptes
scabei) among bare-nosed (Vombatus ursinus) and southern hairy-nosed wombats
(Lasiorhinus latifrons). If left untreated, sarcoptic mange leads to the death of the
infected wombat. Mange poses potential negative implications for the conservation
of the species. In February 2015 the University of Western Sydney established
WomSAT (Wombat Survey and Analysis Tools) in aim of learning more about the
current distribution of wombat populations and the occurence of sarcoptic mange.
WomSAT is an online mapping tool which citizens can use to record wombat and
burrow sightings. In doing so, citizens can provide information on a wombat’s status
(alive or dead), mange score and any other circumstances surrounding the sighting.
The present study aimed to establish WomSAT within the Australian community
through wide-spread promotion and assess WomSAT’s effectiveness as a scientific
tool. Since February broad, real-time distribution data has been collected on
wombats; WomSAT has been used to report wombats across NSW, Victoria,
Tasmania and South Australia. Information uploaded to WomSAT has provided an
insight on the incidence of sarcoptic mange, as well as potential road kill hot spots.
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THE MICROBIAL ECOLOGY OF TRANSMISSION SITES OF DEVIL FACIAL
TUMOUR DISEASE
Taylor1, Robyn; Jones1, Menna; Hamede1, Rodrigo; Bowman2, John; Ambrose3,
Mark.
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Transmission of Tasmanian devil facial tumour disease (DFTD) occurs by direct
transfer of viable tumour cells to a break in the epidermis of the new host which is
mediated through injurious biting behaviour and immune system evasion. Microbes
within the oral cavities, DFT’s and bite wounds of potential new hosts may assist in
the transmission of viable tumour cells, immune system evasion and be a causative
agent of tumorigenesis. Swab collection from Tasmanian devil oral cavities, bite
wounds and tumours will be undertaken over a broad range of populations to
understand the commensal microbial ecology of Tasmanian devils and their
association on tumour cell migration and survival. Metagenomic analyses based on
16S rRNA gene sequencing will be used to identify Tasmanian devil bacterial taxa of
both clinically defined DFTD-free and DFTD infected individuals exposing specific
bacterial taxonomic groups that may be associated with transmission of DFTD.
Swabs from body sites of hosts will be collected to estimate if viable tumour cells can
be found and their likelihood of survival and potential for infection and establishment
into new hosts. This project will create new knowledge relevant to the transmission
of DFTD and the role of microenvironments that may favour transmission and
establishment of tumours.
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PREDATOR DIVERSITY, HABITAT HETEROGENEITY AND THE LANDSCAPE OF
FEAR FOR SMALL MAMMALS.
Travers, Toby; Johnson, Chris; and Jones, Menna
School of Biological Sciences, University of Tasmania, Tasmania 7005
Contact: ttravers@utas.edu.au

Predators influence the behaviour of prey by shaping their landscape of fear.
The landscape of fear describes a prey’s perceived risk of predation across space.
Small mammals on Maria Island are prey to many predators including the recently
introduced Tasmanian devil (Sarcophilus harrisii). The aim of this research was to
understand how the current predator community influences the behaviour of small
mammals on Maria Island. A camera survey, giving-up density and prey decoy
experiments were used to study predator and prey diversity; perceived predation risk
by long-nosed potoroos (Potorous tridactylus) and black rats (Rattus rattus); and
predation risk for small mammals.
Devils influenced the preferred foraging microhabitats of potoroos and may
alter the potoroo’s ecological role as an ecosystem engineer. Black rats reduced
predation risk by foraging exclusively in dense microhabitats where detectability was
reduced. The spatiotemporal distribution of black rats had a high degree of overlap
with a native competitor, the swamp rat (Rattus lutreolus). Black rats were found to
be a potentially serious threat to small mammal diversity on Maria Island. The results
of this project also highlight pathways for trophic cascades on Maria Island by
demonstrating how a predator can affect the ecological role of its prey.
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HAEMATOLOGY AND SERUM BIOCHEMISTRY IN NATIVE AUSTRALIAN
MURIDS
Tulk1, M.L.; Stannard2, H.J.; and Old1, J.M.
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The Muridae family is the only family of rodents in Australia. They make up
40% of Australia’s mammal species, and have the highest rate of population decline
and extinction of native mammal in the last 200 years. Murid species including the
black-footed tree-rat (Mesembriomys gouldii) and greater stick-nest rat (Leporillus
conditor) have decreased in population size and are ‘near threatened’ and
‘vulnerable’ respectively. Currently there is only haematology and blood chemistry
data available for six native murids. Samples were obtained from clinical histories of
black-footed tree-rats and greater stick-nest rats held in captivity at Taronga
Zoological Park, Mosman. Results indicate male black-footed tree-rats have
generally higher serum biochemical values for most parameters compared to
females. Female black-footed tree-rats however have a higher aspartate
transaminase overall. The greater stick nest rat has higher values in globulin, total
bilirubin and alkaline phosphatase, although they were lower in albumin compared to
the black-footed tree-rat and other murid species. Leucocyte numbers and
morphology were similar to those described for other native murids to date. This
study reports preliminary haematology and blood chemistry parameters for two
native murid species and will aid captive and natural management of these species.

	
  

