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DISCLAIMER
This volume is a pre-conference compilation of abstracts.  The contents have not been peer-reviewed and abstracts 
have been printed as received from submitting authors except for minor editing.  In many cases the contents contain 
preliminary results only.  Any advice provided in this publication is intended as a source of information only.  Please 
check with the authors before using information.  The Australasian Wildlife Management Society does not guarantee 
that the publication is without flaw of any kind or is wholly appropriate for your purpose and therefore disclaims liability 
for any error, loss or other consequence which may arise from you relying on any information in this publication.

For information about the Australasian Wildlife Management Society see www.awms.org.nz
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SUNDAY, DECEMBER 2
09:00	 Registration
10:00 	 Welcome 

	 Dave Forsyth (President of AWMS)
10:20 	 Population dynamics after Caughley: the grand vision 

	 Charles Krebs 
11:00 	 Morning tea/coffee

	 Conservation biology
11:30	 The ecological impact of invasive cane toads 

	 Richard Shine FAA
12:10	 Distinguishing between individual and population effects: impacts of invasive cane toads 

on Australian predators 
	 Sean Doody et al
12:30 	 Lunch & posters
14:00	 Range contraction in New Zealand birds accounting for detection uncertainty 

	 Richard Duncan
14:20	 The croak of the corroboree frog - is extinction inevitable or preventable? 

	 Murray Evans
14:40	 The success of re-releasing wild bobucks into their original habitat after short-term 

captivity 
	 N. Currie, Kath Handasyde & J. Hufschmid
15:00	 Afternoon tea/coffee & posters

	 Social aspects of  wildlife management
15:30	 Human dimensions of wildlife management in Australasia 

	 Kelly Miller 
16:10	 Regional wildlife development plan for indigenous communities 

	 George Wilson
16:30	 Community initiatives in conservation - case study in Eravikulam National Park, India 

	 Mohan Alembath
16:50	 The ethics of native animal welfare: engaging communities and science 

	 Steve Garlick
17:10		 Assessing stakeholder potential: a missing step in strategic planning for cooperative wildlife 

management? 
	 Guy Ballard
18:00	 Icebreaker BBQ at the Shine Dome

CONFERENCE PROGRAM
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MONDAY, DECEMBER 3
	 Single species dynamics
09:00 	 Graeme Caughley and the fundamentals of population ecology 

	 Richard Sibly
09:40 	 Investigating range dynamics for imperfectly detected species 

	 Darryl MacKenzie
10:00	 The effect of contrasting ecological traits on the conservation and management of koalas 

	 A. Melzer & Bill Ellis
10:20	 Morning tea/coffee & posters

	 Trophic interactions and dynamics
10:50	 Trophic models for rodents in New Zealand forests

	 Roger Pech
11:30 	 Population dynamics of kangaroos in a temperate environment 

	 Don Fletcher
11:50	 Seeing the forest rather than the trees – lessons from the long-term study of an arid zone 

koala population
	 S. Fitzgibbon et al
12:10	 Lunch & posters

	 Strategic management
13:30	 Translating Caughley into management actions - the case of Himalayan tahr
	 John Parkes
14:10	 Are Caughley’s paradigms used by threatened species recovery planners? 

	 Sue Briggs
14:30	 Adjusting the focus on threatened species management goals 

	 Rick Southgate
14:50	 Afternoon tea/coffee & posters

	 Student symposium
15:20	 Slow release contraceptive implants containing the GnRH agonist deslorelin: Koalas 

	 Kris Carlyon et al
15:30	 Fine-scale genetic variation in declining koala populations in southeast Queensland 

	 Kristen Lee et al
15:40	 Genetic variation in translocated northern quoll island populations – management implications 

	 Maria Cardoso et al
15:50	 Study of a demographic crash of western lowland gorillas

	 Romane Cristescu et al
16:00	 Combining intrinsic and extrinsic dynamics into models for disease vector control 

	 Siobhan de Little et al
16:10	 Short break
16:30	 Demographics and management of western grey kangaroos by female sterilisation 

	 Chris Mayberry et al
16:40 	 Monitoring starvation in over-abundant kangaroo populations 

	 Justin Billing et al
16:50	 Functional response of rabbits on improved and semi-improved pasture in a dryland ecosystem 

	 Liz Rayner et al
17:00 	 Ecology of feral cats and their response to large scale fox control in East Gippsland 

	 Tony Buckmaster
17:10	 Den use of the brushtail possum in logged and unlogged forest in south east Tasmania 

	 Lisa Cawthen & S. Munks
17:30	 AWMS AGM
19:00	 Student dinner

CONFERENCE PROGRAM
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TUESDAY, DECEMBER 4
	 African large mammals: Dynamics and management
09:00 	 Caughley in Africa: advancing concepts of wildlife management 

	 Tony Sinclair FRS
09:40	 A tale of two species: mutual lessons from management of black rhinos and hihi 

	 Doug Armstrong & Wayne Linklater

	 Management of harvesting
10:00	 Managing wildlife harvest under global change 

	 Barry Brook
10:40	 Indigenous harvest, exotic pig predation and local persistence of a long-lived vertebrate 

	 Damien Fordham et al
11:00 	 Morning tea/coffee & posters

	 Management of pests and diseases
11:30	 Management of wildlife and disease in Australia and New Zealand 

	 Andrea Byrom
12:10	 Inter and intra-sexual interactions in wild possums 

	 Weihong Ji & Dianne Brunton
12:30	 Orally delivered BCG vaccine protects wild brushtail possums against bovine TB 

	 Dan Tompkins & Dave Ramsey
12:50	 Lunch & posters 
14:00	 Life history characteristics of feral swamp buffalo used to optimise disease control 

	 Clive McMahon et al 
14:20 	 The role of revegetation in fox impacts on lamb predation 

	 Tony Arthur et al
14:40	 The response of native fauna to fox control under the NSW Fox Threat Abatement Plan 

	 Paul Mahon & S. Lassau
15:00	 Examining the practical and economic efficiencies of fox control 

	 Steve Lapidge et al
15:20 	 Afternoon tea/coffee & posters

	 Genetics and conservation
16:00 	 Genetics and conservation: a revolution in the time since Caughley 

	 Stephen Sarre
16:40	 From molecules to landscapes: genealogical concordance and defining bioregions 

	 Arthur Georges 
17:20 	 Revisiting the role of genetics in species conservation

	 Dianne Gleeson & I. Jamieson
19:00 	 Conference dinner at National Botanic Gardens
	 Announce new Committee, student winners, GCTF award and GC medal

CONFERENCE PROGRAM
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WEDNESDAY, DECEMBER 5
	 Waterfowl dynamics and management
09:00 	 Tracking waterbird populations with aerial surveys - what have we learnt? 

	 Richard Kingsford

	 Kangaroo management
09:40	 Kangaroo ecology: individuals, associations and populations 

	 Graeme Coulson
10:20 	 Short-term effects of GnRH vaccine (GonaConTM) in tammar wallabies 

	 Lyn Hinds et al
10:40	 Is translocation of eastern grey kangaroos a viable option?

	 Karen Higginbottom & Skye Page
11:00 	 Morning tea/coffee & posters

	 Population estimation
11:30	 Is wildlife management well served by poor measures of animal abundance? 

	 Dave Choquenot & Richard Barker
12:10	 TBA

12:30	 Lunch & posters

	 Management of introduced mammals in NZ
13:30	 Management of introduced ungulates in NZ

	 Dave Forsyth
14:10	 Management of damage by, and populations of, wild mammals 

	 Jim Hone
14:30	 Close 

	 Dave Forsyth
14:40	 Ice cream or Afternoon tea/coffee 

CONFERENCE PROGRAM

SUNDAY
ICEBREAKER BBQ, 6pm on the grass lawn outside the Shine Dome, following on from Conference 
Sessions.  Catch up with colleagues and enjoy the evening.  Drinks will be sponsored by Sirtrack.

MONDAY
STUDENT DINNER - Please ask at the registration desk for more information.

TUESDAY 
CONFERENCE DINNER, 7pm for 7.30pm at the National Botanic Gardens.
Dinner will be outside so remember to bring a light jacket or cardigan.  DJ and the Karizmakatz will 
provide the music after the formalities have been completed.  Delegates are to make their own way to the 
venue and a shuttle service will deliver guests back to their city hotels from 10.30pm.

PHOTOGRAPHIC COMPETITION DISPLAY
Submitted photos will be on display in the Exhibition area for the duration of the Conference.  Photos 
may be submitted all day Sunday.  Contact Desley Whisson for full contest rules and to register your 
intention to enter the contest.

THE SOCIAL PROGRAM
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The poster topics have been grouped to the topics of the spoken papers and hence are on the same 
day as the spoken topics. Student posters are marked with an asterisk.
Poster presenters are offered a five minute scheduled opportunity to speak to their poster over the 
lunchbreaks.  To ensure equal opportunity for everyone, it is imperative each speaker keeps to time 
- 3 minutes for presenting, 2 minutes for questions/answers.

SUNDAY POSTERS

	 Conservation biology
13:05	 Population age structure and effects of mortality sources on grey-headed flying foxes

	 Anja Divljan* et al
13:10	 Use of movements to determine optimal mark recapture sampling procedures

	 Wendy Dimond* et al

	 Social aspects of wildlife management
13:15	 Welfare consequences of aerial surveys: a behavioural study of feral goats

	 John Tracey & Peter Fleming
MONDAY POSTERS

	 Single species dynamics 
 12:45	 Human disturbance significantly alters population dynamics of tammar wallabies
	 Brian Chambers* & Roberta Bencini

	 Trophic interactions and dynamics
 12:50 	 Challenging our views about dietary specialisation - the golden sun moth
	 Anett Richter* et al

	 Strategic management
 12:55	 Threatened species recovery plans: an analysis of their characteristics and consistency
	 Alex Ortega-Argueta* et al
13:00	 The use of tracking tunnels in monitoring  New Zealand’s amphibians

	 Amy Frost* & P. J. Bishop
13:05	 Old dogs, new technology

	 Rob Appleby* & Darryl Jones
13:10	 Activity of wild dogs, co-occurring carnivores and key prey species

	 Tom Newsome* & Guy Ballard
13:15	 GPS tracking on a budget: an alternative to commercial collars

	 Jason Edgar*

POSTER PROGRAM
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TUESDAY POSTERS

	 African mammals: dynamics and management
13:15	 Rare or exploitable? Sitatunga, the swamp dwelling antelope of Africa

	 Janice May & Rolf Lindholm

	 Management of pests and diseases
13:20	 Using deslorelin to manage brushtail possums at Perth Zoo

	 Cheryl Hetherington et al
13:25	 Repel the invaders: a regional control program for deer, goats, pigs and cats

	 Pip Masters
13:30	 Public and postgraduate education for the management of invasive vertebrates

	 Stephen Sarre et al

	 Genetics and conservation
13:35 	 Genetic estimates of dispersal and conservation of grey-headed flying fox

	 Jackie Chan* & W. Sherwin
13:40	 Conservation genetics, management units and human impacts on marine turtles

	 Nancy FitzSimmons et al

WEDNESDAY POSTERS

	 Population estimation
13:00	 Distribution and abundance of major mammalian grazers in Grampians National Park 

	 Cathy Roberts* et al

	 Management of introduced mammals in NZ
13:05	 Infrared vision in ferrets

	 Carolyn King & Haylie Newbold

EXTRA POSTER SUBMISSIONS

	 Oral delivery a viable strategy for vaccination of macropods?
	 Janine Buist et al
	 The cryptic distribution of deer in New South Wales: the NSW version of Deer Wars is 

about to escalate 
	 Daniel Lunney et al

	 Conservation benefits of commercial kangaroo harvesting in Australian rangelands
	 Kylie Singh

CONFERENCE PROGRAM
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ABSTRACTS
(in program order)
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Population dynamics after Caughley: the grand vision

Charles J. Krebs 

Institute for Applied Ecology,  University of Canberra, Canberra, ACT 2601

Email:	 Charles.Krebs@canberra.edu.au

____________________________________________________________________________________________________

Graeme Caughley brought rigor to wildlife management and ecology in general. I will summarize what I see as 
Caughley’s grand vision for population dynamics and how he approached the central issues of population ecology 
and wildlife management. I will concentrate my remarks on his views of fluctuating populations and his thoughts on 
population cycles in light of recent experimental work. In 1983 I collaborated with Graeme on a paper discussing the 
general question whether small and large mammals differ in their regulatory strategies. Graeme cast this thorny question 
into a few simple models to make some predictions that suggested mammals less than 30 kg should be intrinsically 
regulated, while those over 30 kg should be extrinsically regulated. I will review subsequent research that bears on the 
hypothesis that came from this 1983 paper to determine whether in fact intrinsic population regulation is characteristic 
of small mammals and extrinsic regulation characteristic of large mammals. 
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The ecological impact of invasive cane toads

Richard Shine 

School of Biological Sciences, The University of Sydney,  NSW 2006

Email: 	 rics@bio.usyd.edu.au

____________________________________________________________________________________________________

Graeme Caughley took great delight in demolishing widely-held but empirically unsupported opinions about 
conservation issues.  The results of our studies on the ecological impact of cane toads in the wet-dry tropics thus would 
have elicited a wry smile from Graeme.  Despite rampant speculation over many decades, there is little evidence to 
support the widely held view that cane toads cause ecological catastrophe.  The invasion of these toxic toads kills many 
vertebrate predators large enough to attack an adult toad; and thus, populations of (some) varanid lizards and (some) 
elapid snakes are greatly reduced.  However, the demise of such predators increases survival rates of (some of) their 
former prey.  For population densities of many native taxa in the wet-dry tropics, cane toad invasion may have less 
impact than does annual variation in rainfall schedules.  
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Distinguishing between individual and population effects: impacts of invasive cane toads 
(Bufo marinus) on Australian predators

J. Sean Doody1, Brian Green1, David Rhind1, Rachel Sims2, Christina Castellano1 and Tony Robinson3

1Institute for Applied Ecology, University of Canberra, ACT 2601 
2Department of Botany and Zoology, Australian National University, ACT 0200
3CSIRO Entomology, GPO Box 1700, Canberra, ACT 2601

Email: doody@aerg.canberra.edu

____________________________________________________________________________________________________

The marine or cane toad, Bufo marinus, has been spreading westward across northern Australia since its introduction 
as a biocontrol agent in 1935. Because the Australian fauna has not co-evolved with true toads, which contain lethal 
skin toxins, cane toads reach high densities in Australia and there are numerous reports of mortality of frog-eating 
predators, especially reptiles, after mouthing or ingesting the toads. Despite these individual effects, quantitative data 
on population effects of cane toads on predators are absent. We documented the relative abundance of three species 
of monitor lizards (Varanus mertensi, V. mitchelli, and V. panoptes) and freshwater crocodiles (Crocodylus johnstoni) 
before and after the arrival of cane toads at two sites in tropical Australia, during 2001-2007. Consistent with anecdotal 
reports, numerous dead lizards and crocodiles were noted as cane toads entered the sites. Dramatic declines in counts 
of all three monitor species at both sites were generally synchronous with the arrival of cane toads (V. panoptes = 83-
93%; V. mitchelli = 71-97%; V. mertensi = 87-93%). In contrast, we found no evidence for declines in crocodiles. 
This disparity in population impacts among species exhibiting similar individual impacts emphasises the distinction 
between small individual effects and major population effects.



16 17

Notes

Fenner Conference on the Environment incorporating the 20th AWMS Conference — Canberra 2007

16 17

Range contraction in New Zealand birds accounting for detection uncertainty

Richard P. Duncan

Bioprotection and Ecology Division, PO Box 84, Lincoln University, Lincoln 7647

Email: 	 duncanr@lincoln.ac.nz

____________________________________________________________________________________________________

Understanding the causes of local extinction and reductions in range size is vital for conservation efforts. The amount of 
range contraction that species have suffered is often reconstructed from historical or fossil records. However, the patchy 
nature of these records means that detection probabilities may be low (species that used to occupy an area are often not 
detected in the historical or fossil record), leading to uncertainties and potential biases in estimating range reductions. 
Here I derive estimates of range contraction for extant New Zealand birds that takes into account their probability of 
detection in the sub-fossil and early historical record. New Zealand was divided into 75 regions and the presence of 
species pre-European, early-European and present day was determined from the literature. Assuming that present day 
detection probability in these regions equals one and that species have not expanded their ranges allows us to construct 
a likelihood function and simultaneously estimate both the probability of detection and the amount of range contraction 
for each species. Estimates of range contraction that take account of detection probability, both pre- and post-European 
arrival, can then be related to factors such as species life-history characteristics.
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The croak of the corroboree frog – is extinction inevitable or preventable?

Murray Evans

Research and Monitoring Unit, Parks Conservation and Lands, ACT Government, PO Box 158, Canberra ACT 2601

Email: murray.evans@act.gov.au

____________________________________________________________________________________________________

Corroboree frogs are iconic species of the sub-alpine areas of Australia.  Both the northern corroboree frog 
(Pseudophryne pengilleyi) and the southern corroboree frog (P. corroboree) have undergone dramatic population 
declines over the past two decades and now face the threat of imminent extinction. Unlike many species in Australia 
that have been impacted through habitat loss, corroboree frogs are disappearing from relatively undisturbed areas 
within national parks. Highly infectious disease (Chytridiomycosis) combined with factors such as drought are strongly 
implicated in the decline. Although State and Commonwealth Governments have begun concerted recovery efforts, 
including the establishment of captive populations, there are significant biological challenges to overcome for these 
programs to be successful.
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The success of re-releasing wild adult bobucks, Trichosurus cunninghami, into their 
original habitat after short term captivity

N. L. Currie1, K.A. Handasyde1 and J.Hufschmid2

Departments of Zoology1 and Veterinary Science2,, The University of Melbourne, Vic, 3010

Email:	 k.handasyde@zoology.unimelb.edu.au

____________________________________________________________________________________________________

The release of captive animals into the wild is widely used in management programs, with variable success. “Soft-
release” including pre-release conditioning and post release support (e.g. providing shelter and food) is increasingly 
used to improve survival. We monitored the success of releasing wild-caught bobucks after 10 weeks in captivity.  Ten 
adult males, fitted with radio-transmitters, were released at dusk in their captive nest-boxes, at the original site of 
capture. Animals were located daily for four weeks and the GPS position and number of den trees recorded. One apple 
or pear was broadcast around occupied dens for 14 days and evidence of fruit consumption recorded.  Animals were 
recaptured at 2 and 4 weeks post release and their mass recorded.  One bobuck was found dead 3 weeks after release, 
apparently from unrelated causes.  Nine individuals remained close to the area they were originally caught from and 
172 den fixes were obtained. Animals used 5.9 + 0.8 (mean + SE) den trees (but never nest boxes) similar to the 
number used by wild bobucks in the area.  Body mass declined after release to a level similar to weight at first capture. 
The success of re-releasing wild bobucks was probably enhanced by habitat familiarity.
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Human dimensions of wildlife management in Australasia

Kelly Miller

School of Life and Environmental Sciences, Deakin University, Burwood, Victoria, 3125

Email:	 kelly.miller@deakin.edu.au

____________________________________________________________________________________________________

It is not the function of the wildlife manager to make the necessary value judgments in determining the 
goal... They should have no more influence on the decision than does any other interested person (Sinclair, 
Fryxell and Caughley 2006, p.3).

It is now widely accepted that it is important to understand the ‘human dimensions’ of wildlife management issues 
in order to achieve management goals. This growing field of study was born in the mid-late 1960s and involves an 
examination of societal values, knowledge and behaviours associated with wildlife and wildlife management issues. 

This paper provides an overview of Dr Graeme Caughley’s work in relation to the human dimensions of wildlife 
management. It synthesizes major themes in human dimensions research, particularly within Australasia; and presents 
the findings from recent studies examining community attitudes towards species at the centre of wildlife-human conflict 
issues.

Reference: 

Sinclair, A.R.E., Fryxell, J.M. and Caughley, G. (2006). Wildlife Ecology, Conservation, and Management. 2nd ed. 
Blackwell Publishing, Oxford, England.
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Regional wildlife development plan for indigenous communities ‘Kuka Kanyini’ –looking 
after game animals

George R Wilson

Australian Wildlife Services, 51 Stonehaven Cres, Canberra 2600

Email:	 george.wilson@awt.com.au

____________________________________________________________________________________________________

Wildlife managers could be playing a greater role helping Australia’s Indigenous communities to better manage their 
land and wildlife resources. Graeme Caughley provided such support in Africa through his innovative capabilities and 
analytical skills. Such assistance is one way to address the urgent community health and employment challenges 
facing Indigenous communities. Kuka Kanyini - a Regional Wildlife Management Plan which we prepared provides 
the blueprint in the Anangu Pitjantjatjara Lands of central Australia but the resources are not being applied to deliver 
its potential. Kuka Kanyini means looking after game animals. It draws on traditional land management practices and 
sets out priorities for scientists and wildlife managers to work with Anangu to survey populations and estimate yields, 
to identify refuge areas, to restore patch burning practices and waterhole cleaning, to control feral animals, and to 
exchange information across the region. Strategies focus on increasing native species that are preferred as bushtucker 
such as the red kangaroo and emu and which are crucial to healthy subsistence lifestyles, and reintroduction programs 
for less common and locally extinct native species of iconic importance. Science-based proactive wildlife management 
supports Indigenous law and culture, and desire to care for the land. 



Fenner Conference on the Environment incorporating the 20th AWMS Conference — Canberra 2007

Notes

22 2322 23

Community initiatives in conservation – a case study in Eravikulam National Park, 
Munnar, Kerala, India

Mohan Alembath

President, Nilgiri Tahr Trust, Kerala, India

Email:	 alembath@gmail.com

____________________________________________________________________________________________________

Community involvement in conservation has made remarkable progress in Kerala, India. Till recently, conservation 
was a strictly regimented Government affair. This did not produce the desired results and in many cases antagonized 
the local people. Eravikulam National Park in Kerala, India is the home of highly endangered nilgiri tahr (Hemitragus 
hylocrius) red listed by IUCN the World Conservation Union. The park has made great strides in bringing in community 
participation in conservation. The local stakeholders are intimately associated with the day-to-day administration of 
the park and they run the tourism in the park. In the process the habitat of the animal has improved and the social 
capital of the local stakeholders has gone up. The future of the animal looks bright. Dr Graeme Caughley has studied 
the cousin of nilgiri tahr the Himalayan tahr (Hemitragus jemlahicus) extensively. His study has shown that the build-up 
in species’ populations after their introduction to new areas is essentially the same as eruptions in natural mammalian 
herbivore populations. The growth pattern does not follow a logistic curve as had previously been thought but is an 
eruption and crash followed by stabilization. These observations have relevance to nilgiri tahr as there are plans to 
introduce this animal to new locations. 
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The ethics of native animal welfare: engaging communities and science

Steve Garlick

Office of the Vice-Chancellor, University of the Sunshine Coast, Maroochydore, Qld 4558

Email:	 sgarlick@usc.edu.au

____________________________________________________________________________________________________

This paper explores an ethical underpinning for native animal welfare, as distinct from institutionalist conservation 
arguments, the sometime ‘no harm’ rhetoric of scientists, and the tangled and manipulative web of vested interests in 
elements of what is loosely called ‘the community’.  Effective engagement in native animal welfare requires that we 
share certain basic ethical principles.

In considering these principles, this paper offers a perspective comprising a relational ethic consistent with sociologist 
Zygmunt Bauman’s (1995) forms of togetherness, ‘being-for’ rather than ‘with’ or ‘along-side’; the role of scholarship in 
contributing to the public good; and what the term ‘community’ should mean.  

It is a perspective about ethical principles that takes us beyond neo-liberalism; in which ‘engagement’ increasingly 
occurs as mis-matches of various elements of society and the environment.  Scholarship, institutions and vested interest 
groups in the community view native animals as  ‘objects’, shaped by funding arrangements and private gain,  “…
where no more of the self tends to be deployed in the encounter than the topic at hand demands.” (Bauman 1995).

The perspective on ethics in this paper is about reducing this distance and connecting an ethic to wild animals, and 
what this could mean for science and ‘the community’.
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Assessing stakeholder potential: a missing step in strategic planning for cooperative 
wildlife management?

Guy Ballard

Vertebrate Pest Research Unit, NSW Department of Primary Industries, Armidale, NSW, 2351.

Email:	 guy.ballard@dpi.nsw.gov.au 

____________________________________________________________________________________________________

Where diverse stakeholder groups exist, strategic planning can represent an attractive option for managers who aim 
to minimise future management conflicts.  Consequently, strategic planning is increasingly being used to achieve 
cooperative wildlife management in complex social landscapes, e.g. developing wild dog management plans.   
Unfortunately, popular strategic planning processes do not explicitly address the important issue of stakeholder 
potential, i.e.  whether, or not, stakeholders are capable of making a positive contribution to the strategic process that 
managers aim to impose. Drawing on experiences from contemporary planning for wild dog management in north 
eastern NSW, this paper contains an argument for managers to consider stakeholder potential. It also outlines simple 
steps that can be taken to assess and improve stakeholder potential prior to, and during, the strategic planning process.  
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Graeme Caughley and the fundamentals of population ecology

Richard Sibly		

School of Biological Sciences, University of Reading, Reading, RG6 6AS

Email:	 r.m.sibly@reading.ac.uk

____________________________________________________________________________________________________

At the core of population ecology are simple but interesting questions which are extremely difficult to answer.  Why do 
particular species live where they do and nowhere else?  Why does the density of animals vary, and what determines 
population density?  Is the density of the population regulated and if so how?  Here I describe how these fundamental 
questions were tackled by Graeme Caughley, and then outline suggestions of my own.  My talk is structured as follows: 
1. How is population growth rate (pgr) affected by population density, and what does that tell us about the stability of 
populations?  2. How is pgr affected by stressors, and what does this tell us about the ecological niche?  3. How is pgr 
affected by stress and density together?   4. Does the density-dependence of pgr vary in time and space?
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Investigating range dynamics for imperfectly detected species 

Darryl I. MacKenzie

Proteus Wildlife Research Consultants, PO Box 5193, Dunedin, 9058

Email: 	 darryl@proteus.co.nz

____________________________________________________________________________________________________

How a species’ range is changing through time is a fundamental question to both wildlife managers and researchers: 
from range expansions of invasive species, to range contractions of endangered or controlled species, to shifting ranges 
due to climate change. Without a sound understanding of the rate of change, or the factors affecting range dynamics, 
then it is difficult to properly manage a species. One important impediment to accurately estimating range dynamics for 
many species is its imperfect detection; the species may be present at a location but go undetected by the field survey 
methods. The consequence of imperfect detection is that the species range will be underestimated, likely resulting in 
a distorted view of range dynamics, particularly when detection probability also varies with factors that could influence 
range dynamics (e.g., habitat type). Here I briefly review recently developed methods for investigating range dynamics 
that explicitly account for imperfect detection, illustrating the method by examining the range expansion of house finch 
(Carpodacus mexicanus) across eastern USA in the latter half of the 20th century. The relevance of the approach to 
other applications such as biosecurity and wildlife-disease epidemiology will be discussed, along with future extensions 
of the method.
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The effect of contrasting ecological traits on the conservation and management of koala 
populations in Australia

A. Melzer and Bill Ellis

Koala Research Centre, Central Queensland University, Rockhampton, Qld 4702

Email:	 w.ellis@uq.edu.au

____________________________________________________________________________________________________

We found fundamental differences between the ecology of koalas in Queensland and their southern island counterparts. 
Koalas in the north use trees less frequently and apply less browsing pressure on their food resources when compared 
to southern island populations. When comparing island populations, the Queensland koalas are genetically more diverse 
than their southern counterparts, a consequence either of larger colonising groups or greater diversity within the source 
populations. Koalas that use islands in the north, while occupying a comparable con-specific spatial relationship to that 
of their southern counterparts, do not share physical resources (trees) as frequently and are more likely to share non-
food trees than food trees. Inland Queensland populations exhibit less spatial overlap than coastal or island groups.  The 
contrasting ecology of the southern island and Queensland island koala populations manifests itself in the evidence of 
overbrowsing and overabundance documented for southern island populations (and southern mainland isolates), which 
is absent from the Queensland island and mainland sites. The southern island populations require active management 
to avoid environmental damage and consequential population crashes, while the Queensland populations require 
management to maintain and conserve habitat to reverse the trend of declining koala populations.



Fenner Conference on the Environment incorporating the 20th AWMS Conference — Canberra 2007

Notes

28 2928 29

Trophic models for rodents in New Zealand forests

Roger Pech

Landcare Research, PO Box 40, Lincoln 7640

Email:	 PechR@landcareresearch.co.nz

____________________________________________________________________________________________________

Caughley’s interactive model for a population of kangaroos in rangelands has a near-optimal degree of simplicity: 
it includes just enough parameters to describe the emergent dynamics of an ecosystem subject to a highly variable 
climate.  But even this simple model required a concerted effort to quantify numerical and functional responses.  The 
number of model parameters escalates rapidly for more than two interacting populations, and assembling the requisite 
data is particularly difficult for low-density, wide-ranging or cryptic species.  As a result, models of this type often 
seem unattainable for describing the population dynamics of wildlife species.  Part of the solution to this problem is 
to determine which of many possible interactions are likely to be most important in multi-species ecosystems.  Loop 
analysis, and its extension using fuzzy cognitive webs, can be used to select experimental manipulations that enable us 
to distinguish between competing models of trophic interactions.  Application of this technique for ecosystems where 
the strength of interactions can change in space and time is illustrated with a model for the demise of the kiore, Rattus 
exulans, in New Zealand forested ecosystems.  The model includes local extinction and recolonisation events mediated 
by competition with other rodent species and predation by mustelids.
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Population dynamics of kangaroos in a temperate environment

Don Fletcher

Environment ACT, Lyneham ACT 2602

Email: 	 Don.Fletcher@act.gov.au

____________________________________________________________________________________________________

Caughley and his co-workers estimated parameters for his interactive pasture-herbivore model in the semi-arid sheep 
rangelands at Kinchega National Park. The model for that environment (characterised by years of droughts and years 
of plenty) showed feeding by a naturally limited kangaroo population reduced the herbage mass of the vegetation by 
about 40%. Measurements and modelling in temperate south-eastern Australia showed the density is higher of both 
the pasture and naturally limited kangaroo populations. Also the herbivore offtake is greater, and the kangaroos have a 
larger effect on herbage mass. Consequently, both kangaroos and kangaroo shooting have potentially larger effects on 
the vegetation. 
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Seeing the forest rather than the trees – lessons from the long-term study of an arid zone 
koala population

S. Fitzgibbon, W. Ellis & F. Carrick

Koala Study Program, The University of Queensland, St Lucia   QLD   4072

Email:	 f.carrick@uq.edu.au

____________________________________________________________________________________________________

Much of ecological theory is based on relatively short term studies – for vertebrates, few studies even extend over the 
duration of the normal lifespan of an individual of the species being investigated. This is especially so for long-lived 
species. Our studies of the koala population at Blair Athol in central Queensland have now extended over more than 15 
years and have enabled us to observe the response of this population to stochastic events such as habitat disturbance 
and adverse climatic episodes. Koalas have demonstrated that they are more adaptable in terms of reproductive output, 
diet selection and home range “stability” than the conventional wisdom derived from studies elsewhere would have 
us believe. The data obtained have provided new insights on breeding biology and habitat use through application of 
molecular genetics for parentage and population genetics profiling, as well as chlamydial epidemiology; faecal cuticle 
analysis to determine diet; and the use of GPS collars for enhanced studies of movement and home range.  
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Translating Caughley into management actions - the case of Himalayan Tahr

John Parkes

Landcare Research, P.O. Box 40, Lincoln 7640

Email:	 parkesj@landcareresearch.co.nz

____________________________________________________________________________________________________

Graeme Caughley’s 1977 book was one of the first collations of the basic analytical techniques in population ecology.  
The book was aimed at students or (like me) scientists and managers who graduated under older curricula that were 
less numerate and less experimental.  It changed the way I thought about my work.  However, the final chapter in the 
book – population analysis in management – was less useful.  Indeed Graeme always had problems with managers 
– he assumed they understood the implications of his work for improving their decisions. They did not, and tears were 
shed.  Graeme’s work needed a translator and he was often not the best at this – a classic was the adoption by New 
Zealand deer hunters of a Caughley joke in 2000 that the ‘real purpose of wild animal management is the protection 
and maintenance of holistic environmental integrity’.  This would be harmless except that the ‘whole system’ jargon 
is echoed in the current NZ science funding contests.  I will illustrate how Caughley’s PhD work on the dynamics 
of Himalayan thar and his subsequent wider research were ‘translated’ and used to inform the strategic options, a 
subsequent plan, and action to manage thar in New Zealand.  
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Are Caughley’s paradigms used by threatened species recovery planners?

Sue Briggs

NSW Dept. Environment and Climate Change, c/- CSIRO, GPO Box 284, Canberra ACT 2601 

Email:	 sue.briggs@csiro.au

____________________________________________________________________________________________________

In 1994, Graeme Caughley wrote “Conservation biology has two threads: the small-population paradigm which deals 
with the effect of smallness on the persistence of a population, and the declining-population paradigm which deals with 
the cause of smallness and its cure.”  Caughley (1994) and Caughley and Gunn (1996) fleshed out the theory of these 
models and the practice of using them in conservation biology.  These models and the conceptual frameworks around 
them should be useful for recovery planning for threatened species.  But, are they used by recovery planners?  This 
paper investigates how many recovery plans for threatened species in Australia and New Zealand refer to Caughley 
(1994) or Caughley and Gunn (1996).  I briefly discuss reasons why recovery plans do or do not use Caughley’s small-
population and declining species paradigms to aid in the recovery of threatened species in these two countries, and 
how these models might contribute to recovery of threatened species in the future.     
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Adjusting the focus on threatened species management goals

Rick Southgate

Envisage Environmental Services, PO Box 305, Kingscote SA 5223

Email: 	 rsouthgate@kin.net.au

____________________________________________________________________________________________________

It is widely acknowledged that the problems facing most threatened species can seldom be rectified until the factors 
driving the decline have been removed (Caughley and Gunn 1996). To do this requires manipulation or protection 
of a population and Caughley and Sinclair (1994) indicated that wildlife management maybe either manipulative 
or custodial. I argue that the core around which management activities are organised or investigated should also 
identify a ‘management effort’ dimension with high-intensity and low-intensity representing the extremes of this 
dimension. I suggest that moving from high-intensity to low-intensity forms of management should be a primary 
guiding consideration in wildlife management and threatened species recovery plans. This fundamental goal is often 
ignored and as a result, there is a preoccupation with supporting high-intensity forms of management at the expense of 
pursuing low-intensity solutions. The effect is problematic because high-intensity forms of management tend to expose 
wildlife populations more to the vagaries of politics and economics and also result in their diminished evolutionary 
fitness. These issues are discussed with reference to current bilby conservation efforts in Australia.
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Slow release contraceptive implants containing the GnRH agonist deslorelin: effects on 
ranging behaviour of female koalas (Phascolarctos cinereus) on Kangaroo Island  

Kris Carlyon1, Desley A. Whisson2, Catherine A. Herbert1, Kathrine A. Handasyde3, Tim Trigg4 and Desmond W. Cooper1

1School of Biological, Earth and Environmental Sciences, University of New South Wales, Kensington, New South Wales 
2052, 2Department for Environment and Heritage, 37 Dauncey St, Kingscote, South Australia 5223, 3Department of 
Zoology, University of Melbourne, Victoria 3010, 4 Peptech Animal Health Ltd, North Ryde, New South Wales 2113

Email: 	 k.carlyon@student.unsw.edu.au

____________________________________________________________________________________________________

Overbrowsing by an estimated 27,000 koalas on South Australia’s Kangaroo Island has caused severe defoliation or 
death in riparian woodland dominated by the rough-barked manna gum (Eucalyptus viminalis cygnetensis) which 
has a fairly limited distribution on the island. Fertility control using hormone implants is a potential management 
strategy for reducing population density.  We are investigating the efficacy of using slow-release contraceptive implants 
(Suprelorin®, Peptech Animal Health Ltd) containing the GnRH agonist deslorelin in a free-ranging koala population on 
Kangaroo Island.  In October 2006 we inserted 4.7 mg deslorelin implants (n=8) and 4.7 mg control (inert) implants 
(n=8) into fertile adult female koalas in the Cygnet River catchment.  An additional 8 females were surgically sterilised 
(tubal ligation) under the current government control program. To date, we have not observed any difference in home-
range size or movement rate between deslorelin-treated and control females.  Surgically sterilised females, however, 
moved further within larger home-ranges during the breeding season compared to control females.  Our observations 
indicate that the use of deslorelin implants on Kangaroo Island could provide an efficient alternative for management 
of free-ranging koala populations, whilst minimising any impact fertility control may have on natural ranging behaviours. 
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Fine-scale genetic variation in declining Koala populations in Southeast Queensland 

Kristin Lee, Seddon, J., Ellis, W., Johnston, S. De Villiers, D. & Carrick, F. 

Koala Study Program, The University of Queensland, St Lucia QLD 4072

Email:	 k.lee3@uq.edu.au

____________________________________________________________________________________________________

The Koala (Phascolarctos cinereus) is classified as ‘Regionally Vulnerable’ in the Southeast Queensland Bioregion.  The 
species presents an unusual opportunity to examine both Caughley’s “small” and “declining” population paradigms 
(Caughley & Gunn, 1996) in the one species. Although these authors contend that genetic factors are not usually the 
primary drivers of population decline, Brussard & Ball (1997) observe “genetic problems always have the potential 
to make a bad situation worse”. Furthermore, observations of genetic markers can provide information on underlying 
processes in declining populations (e.g. reproductive isolation). Previous studies have focused on comparing the genetic 
status of Koala populations in northern and southern Australia to assess the impacts of historical events (hunting, 
habitat destruction, disease epizootics) and management strategies of the early-mid 1900s (translocations).  This study 
provides a novel opportunity to assess the microsatellite genetic variation of Koala populations in Southeast Queensland 
on a finer scale than ever before.  Three hundred Koalas from six Southeast Queensland Local Government areas (Pine 
Rivers, Brisbane, Logan, Redlands, Ipswich, Caboolture) were genotyped at six polymorphic, microsatellite loci.

Brussard, P.F. &  Ball, L.C. 1997 Review of  Conservation Biology in Theory and Practice by Graeme Caughley & Anne 
Gunn Journal of Wildlife Management: 61 (4) 1441-1442

Caughley, Graeme & Gunn, Anne 1996 Conservation biology in theory and practice 459 pp Blackwell Science, 
Cambridge, Mass., USA
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Genetic variation in translocated northern quoll (Dasyurus hallucatus) island populations 
– Implications for management.

Maria J. Cardoso1,*, M. D. B. Eldridge2, M. Oakwood3, J. Woinarski4, K. B. Firestone1 and W. B. Sherwin1

1School of Biological, Earth and Environmental Sciences, UNSW, Sydney, NSW; 2Australian Museum, Sydney, NSW; 
3Envirotek, Coffs Harbour; 4Department of Natural Resources, Environment and the Arts, Darwin, NT 

Email: 	 maria.cardoso@student.unsw.edu.au

____________________________________________________________________________________________________

Genetic variation is the raw material for evolutionary change, allowing populations to evolve and adapt in response to 
changes in their environment. Rapid change due to anthropogenic disturbance, particularly since European settlement, 
has threatened many Australian species, some of which are now extinct or at risk of extinction. The northern quoll 
(Dasyurus hallucatus) is listed as critically endangered in the Northern Territory due to an unprecedented reduction to 
its distribution in recent years. In 2003, sixty-four animals were translocated to two offshore islands for safe-keeping 
and for use in the future supplementation of mainland populations currently threatened with extinction. In this study, 
we assessed the level of genetic diversity, at 5 microsatellite loci, in the translocated island populations, two endemic 
islands and two mainland populations. The translocated populations have, two generations post-translocation, 
maintained a high level of genetic diversity (A = 4.1–4.2; He = 0.56–0.59) similar to the mainland populations (A = 
5.0–8.4; He = 0.56–0.71) from which they were sourced. By contrast, the endemic island populations have suffered 
significant erosion in genetic diversity (A = 1.5–2.9; He = 0.11–0.34). Implications and recommendations for the 
conservation management of these populations will be discussed.
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Study of a demographic crash of western lowland gorillas (Gorilla gorilla gorilla) 

Romane Cristescu, Maeva Dewas, Damien Caillaud, Florence Levréro, Sylvain Gatti, Mélanie Douadi, Annie Gautier-
Hion & Nelly Ménard

Université de Rennes 1, 2, rue du Thabor , 35 000 Rennes , France

Email:	 romane@student.unsw.edu.au

____________________________________________________________________________________________________

Since 2001, researchers have been monitoring several populations of western lowland gorillas (Gorilla gorilla gorilla) in 
clearings of the Congo. In 2004, a sharp decrease in the Lokoué’s gorilla population was noticed, as Central Africa was 
plagued by ebola. Another population, Romani, was studied to assess its status.

Seven months of observation revealed the demographic and genetic consequences of the outbreak that affected 
Lokoué’s population. A reduced attendance of the clearing seems to be stabilized, and the low density in animals allows 
new individuals to migrate to the area. The structure of Lokoué’s population changed. Groups are now less numerous 
than solitary individuals, immature individuals less numerous than adults, and females less numerous than males. 
Average and maximum size of families decreased, as well as number of young per female. Genetically speaking, the 
population stays within the Hardy-Weinberg equilibrium, with a normal heterozygosity and an allelic diversity that is not 
yet reduced. The frequency of alleles and genotypes, however, is significantly different. The population at the Romani 
clearing shows every characteristic of a healthy population. Attendance is larger and varies from month to month, as did 
Lokoué’s population previous to the epizootic; the population and groups’ structures are also similar. 
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Combining intrinsic and extrinsic dynamics into population models for disease vector 
control 

Siobhan C. de Little1, 2, C. J. A. Bradshaw1, B. W. Brook1 &  D. M. J. S. Bowman1

1School for Environmental Research, Charles Darwin University, Darwin NT 0909
2School of Plant Science, University of Tasmania, Hobart

Email:	 delittls@postoffice.utas.edu.au

____________________________________________________________________________________________________

Mosquitoes cause more human suffering than any other organism; it has been estimated that over one million people 
die from mosquito-borne diseases globally every year. Mosquito population control currently constitutes one of the 
largest recurrent land management programmes in the Northern Territory; however, the effectiveness of this control 
program depends on our ability to identify and target the areas of high mosquito productivity. Using meta-analysis 
of mosquito dynamical parameters derived from the literature, we construct stage-structured population models that 
integrate both spatial and temporal data defining the intrinsic, and climatic and environmental (extrinsic) factors 
governing the distribution of mosquito populations. Caughley’s approaches to wildlife management and control of 
vertebrates lend themselves well to the development of models to guide invertebrate disease vector control. These 
models will be used not only to explore and improve the effectiveness of the current mosquito management regimes, 
but also to predict the possible changes in mosquito population abundance and range due to environmental and 
anthropogenic landscape and climate change. 
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Demographics and management of western grey kangaroos (Macropus fuliginosus 
ocydromus) by chemical sterilisation of females

Chris Mayberry1, Peter Mawson2 Shane K Maloney3 & Roberta Bencini1

1School of Animal Biology, The University of Western Australia, Stirling Highway, Crawley 6009, Western Australia 
2Department of Environment and Conservation, Locked Bag 104, Bentley Delivery Centre 6983, Western Australia
3Physiology, Biomedical and Chemical Science, The University of Western Australia, Stirling Highway, Crawley 6009, 
Western Australia

Email: 	 maybec01@student.uwa.edu.au
____________________________________________________________________________________________________

Understanding the demographics of isolated kangaroo populations is pivotal to managing them effectively.  Sprinkler-
irrigated golf courses and the natural flora in many nature reserves around Perth, Western Australia, provide year-
round feed for resident kangaroos.  In addition, perimeter fencing protects them from predation and prevents them 
from dispersing, allowing kangaroo numbers to increase to problem levels, requiring eventual culling.  Fertility control 
in these situations may be preferable to culling. In macropods there is no suppression of breeding in subordinates so 
prevention of breeding in any females will proportionately reduce the fertility of the population as described by Caughley 
et al. (1992). We developed a non-linear mathematical model of an isolated population to determine the required level 
of chemical intervention in female fertility to suppress population growth.  At 90% fertility and survivability, such as 
after a cull, the population would grow by 21% per year and female fertility would need to be reduced to 25% to stop 
the population expanding.  As the population ages and adult mortality approaches 25% female fertility only needs to be 
reduced to 75%.

Caughley, G., Pech, R. & Grice, D. (1992). Effect of fertility control on a population’s productivity. Wildlife Research 19, 
623-7. 
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Monitoring starvation in over-abundant kangaroo populations

Justin Billing, W. Foley, & I. Wallis

School of Botany and Zoology, Australian National University, Canberra ACT 0200

Email:	 justin.billing@anu.edu.au
____________________________________________________________________________________________________

Starvation and the need for control dominate discussion of over-abundant kangaroo populations. A common point raised 
is the lack of and need for scientific evaluation of the nutritional status of individuals in a population. Over the past four 
years, we have developed calibration equations that enable the prediction of diet quality and the amount of food being 
eaten by individual kangaroos, simply by an infrared scan of the animal’s faeces. Faecal Near Infrared Reflectance 
Spectroscopy (FNIRS) uses the relationship between the diet quality or quantity eaten and the infrared spectrum of 
reflected light from the faeces produced from that diet, to develop regression equations to predict diet attributes for an 
individual. Thus, populations can be monitored over time to determine if the diet quality and quantity being consumed 
is improving or declining. Poor diets and food intake lead to a deterioration in body condition and the possibility of 
starvation. Thus, this FNIRS technique provides a way to monitor the nutritional status of eastern grey kangaroos and 
the need or otherwise for management intervention.
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The functional response of rabbits on improved and semi-improved pasture in a dryland 
ecosystem of New Zealand

Liz Rayner1, Grant Norbury2 & Philip Seddon1 

1Department of Zoology, University of Otago, Dunedin, 2Landcare Research, Alexandra 

Email:	 rayel020@student.otago.ac.nz
____________________________________________________________________________________________________

The functional response of a herbivore expresses the relationship between its rate of food intake and food availability. 
This study describes the pattern of intake of New Zealand rabbits on improved and semi-improved pasture. Results 
show that rabbits maintain a higher rate of intake on semi-improved pasture compared to improved pasture. This may 
be due to their digestive capabilities as caecal fermentors, which means they are very efficient at processing low quality 
forage. Rabbits in this study had a higher intake rate, but lower grazing efficiency compared to rabbits on chenopod 
shrubland in Australian studies. This variation may be explained by differences in methodology and conditions specific 
to the current experiment. The research can be used to model pasture dynamics in a New Zealand dryland ecosystem.
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Ecology of feral cats (Felis catus) and their response to large scale fox control in East 
Gippsland, Victoria

Tony Buckmaster1,2

1Invasive Animals Cooperative Research Centre, University of Canberra, Bruce ACT 2611
2School of Biological Sciences, University of Sydney, Sydney

Email:	 tonybuckmaster@bordernet.com.au
____________________________________________________________________________________________________

Little is known of the ecology of feral cats in Eastern Australian forests nor of how they respond to large scale fox control 
measures. The Southern Ark project provides the opportunity to assess intraguild predator interactions following a large 
scale fox control program. Using GPS and VHF collars, feral cats are tracked pre- and post-fox control to determine if 
there is a variation in home range size or change in movement pattern following the control program. Radio tracking 
and GPS collar data to date indicate that 100%MCP home ranges of feral cats in East Gippsland tall forests are up to 
200 hectares. The tracked cats are also undertaking short term, but long range, forays away from their home range. 
The purpose of these forays is unknown. GPS tracking is also identifying areas within the home range that are not 
utilised by feral cats. Determining why these areas are unused may assist in limiting reinvasion of feral cats following 
control efforts.  
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Den use of the brushtail possum in logged and unlogged forest in south east Tasmania

Lisa Cawthen,1 & S. A. Munks1,2

1University of Tasmania and CRC Forestry, Department of Zoology, Private Bag 5, Hobart Tas. 7005
2 Forest Practices Authority, 30 Patrick Street, North Hobart, Tas. 

Email:	 lcawthen@utas.edu.au
____________________________________________________________________________________________________

Tree hollows provide important habitat for many Australian animals, but hollows are limited in many landscapes due 
to timber production and land clearance. This study used radio-telemetry to compare the use of dens by the common 
brushtail possum (Trichosurus vulpecula fuliginosus) in a harvested and unharvested area in southeast Tasmania.  
Results show that brushtail possums primarily den in tree hollows in intact mature forest in both unlogged and logged 
forest. At the harvested site the possums generally denned in tree hollows located in informal reserves along coupe 
boundaries and in larger strips of forest retained throughout the coupe for wildlife (wildlife habitat strips). Animals rarely 
occupied isolated trees (habitat trees) or small clumps of trees (wildlife habitat clumps) that were retained for fauna 
within the harvest area. This result suggests that current ‘coupe-level’ management strategies for maintaining hollow-
bearing trees in harvested areas may be inadequate for some hollow-using species.
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Caughley in Africa: advancing concepts of wildlife management

Anthony R.E. Sinclair, 

Centre for Biodiversity Research, University of British Columbia, Vancouver,Canada

Email:	 Sinclair@zoology.ubc.ca
____________________________________________________________________________________________________

Before the 1970s wildlife management in Africa was predicated on the concept of a fixed carrying capacity. Caughley’s 
paper of 1976 highlighted the confusion around the term ‘carrying capacity’ and provided the logic for management 
both within protected areas and in community-based conservation areas. Examples are presented for these two different 
land uses.  There followed his work on the use of experimental management, overgrazing, overpopulation, and culling. 
Case studies will be taken from southern and eastern Africa. Caughley’s works on expanding populations, dampening 
cycles, interacting trophic levels, age structures and instantaneous rates of increase have been tested in ecosystem 
studies of the Serengeti. Advances on his original ideas will be illustrated both from Africa and elsewhere.
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A tale of two species: mutual lessons to be learned from population management of the 
southern African black rhino and the New Zealand hihi

Doug P. Armstrong1, & Wayne L. Linklater2

1Wildlife Ecology Group, Massey University, Private Bag 11222, Palmerston North,  and 2Centre for Biodiversity and 
Restoration Ecology, School of Biological Sciences, Kirk Building, Kelburn Parade, Wellington 6140

Email:	 D.P. Armstrong@massey.ac.nz
___________________________________________________________________________________________________

There are remarkable parallels between the population management strategies currently being used for native 
vertebrates in southern Africa and Australasia.  In both cases, expanding reserve systems have resulted in aggressive 
translocation programs for threatened species, raising similar issues about maximising metapopulation growth rates, 
sustainably harvesting source populations, and manipulating genetic interchange.  Here we compare two prominent 
recovery programs, for the southern African black rhino and the New Zealand hihi.  Both programs place a strong 
emphasis on population modelling, with ongoing monitoring focusing on mark-recapture surveys and reproduction data 
for individual females.  Rhino populations are largely managed based on a priori predictions of carrying capacities, 
and an associated density-dependent model, and populations are harvested to maximise yields and avoid damage to 
vegetation through overcrowding.  Management of hihi populations has had a less explicit a priori theoretical basis, with 
no consideration for target population sizes.  However, it has made good use of adaptive management procedures, with 
ongoing model development being used to continually improve predictive capabilities.  We suggest that both programs 
would benefit from an integrated approach, where a strong a priori theoretical basis is put in place, then updated based 
on ongoing analysis of monitoring data.  
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Managing wildlife harvest under global change

Barry W. Brook

Research Institute for Climate Change and Sustainability, School of Earth & Environmental Sciences, The University of 
Adelaide, South Australia 5005

Email:	 barry.brook@adelaide.edu.au 
___________________________________________________________________________________________________

The harvest of wildlife by people has occurred since the human species first evolved in Africa 180,000 years ago. 
When virgin continents and islands were later colonised, the impact of hunting on indigenous biota was often severe; 
indeed, this novel predation is thought to have contributed to the extinction of almost 200 large-bodied mammal 
species worldwide. Such species losses continue to the present day, most notably due to over-fishing and the bushmeat 
trade. Yet, the exploitation of wildlife populations need not be mutually exclusive of conservation management – a 
point regularly emphasised in Graeme Caughley’s research. Many traditional harvest regimes have been demonstrably 
sustainable over millennia, as are the recent harvests of game or the culling of over-abundant herbivores (e.g. kangaroos 
on the Australian rangelands). I will discuss the circumstances in which harvests are most likely to be sustainable and 
provide an overview of key methods used to manage modern harvest. I will also consider the way in which harvest 
is likely to interact with other components of human-driven global change, such as habitat modification and global 
warming. Recent evidence suggests that such relationships are predominantly non-linear and self-reinforcing.
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Indigenous harvest, exotic pig predation and local persistence of a long-lived vertebrate: 
managing a tropical freshwater turtle for sustainability and conservation

Damien A. Fordham1,2, Arthur Georges2 & Barry W. Brook1

1Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of 
Adelaide, Adelaide
2Institute for Applied Ecology, University of Canberra, Canberra

Email:	 damien.fordham@adelaide.edu.au
___________________________________________________________________________________________________

Until recently, the northern snake-necked turtle (Chelodina rugosa) provided a seasonal source of protein for indigenous 
communities in tropical northern Australia. Today, feral pigs (Sus scrofa) exert a heavy predation pressure on C. 
rugosa, compromising subsistence harvest rates and threatening local persistence. Demographic modelling shows that 
periodic local culling of pigs, fencing of wetlands to exclude predators and hatchling supplementation to off-set losses 
from predation are all viable management strategies for ensuring ongoing turtle harvests. Such demonstrations of the 
potential resilience of long-lived vertebrates under a properly managed harvest regime is important for convincing 
natural resource agencies that conservation management for long-term viability need not exclude some degree of 
consumptive use. 
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Management of wildlife and disease in Australia and New Zealand

Andrea Byrom

Landcare Research, PO Box 40, Lincoln 7640

Email:	 ByromA@LandcareResearch.co.nz
___________________________________________________________________________________________________

Caughley adhered to a number of scientific principles in his analyses of pest and disease management.  Three of them 
were: (1) Develop rigorous hypotheses; (2) Apply replicated experimental treatments; and (3) Set realistic management 
targets.  I illustrate the success of applying these principles when managing the disease bovine tuberculosis (Tb) in 
Australia and New Zealand. In both instances, unambiguous conceptual statements or hypotheses were made about 
the host status of wildlife species, and experimental treatments were applied at a management scale to test them.  
Furthermore, management targets were clearly articulated and adhered to, which in Australia resulted in the successful 
outcome of eradication of Tb from wildlife.  The New Zealand situation is complex and requires more than just knowing 
the host status of individual species.  Several wildlife species interact at a landscape scale, and knowledge of ecological 
and epidemiological factors causing Tb to persist in space and time is required.  Until we better understand these 
factors, there is no immediate prospect of eradication of Tb from wildlife.  Although we have progressed to investigating 
routes and rates of transmission, modelling Tb, and integrating multiple sources of data from surveillance, we should 
re-visit Caughley’s principles as we address these problems.
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Inter and intra-sexual interactions in wild possums

Weihong Ji & Dianne Brunton

Institute of Natural Resources, Massey University, Albany Campus, Albany, Auckland

Email:	 j.j.weihong@massey.ac.nz

__________________________________________________________________________________________________

The brushtail possum is a major host of bovine tuberculosis and an ecological pest in New Zealand. The patterns 
and the rate of interactions between wild possums is important for both understanding the disease transmission and 
for evaluation of future self disseminated biological control methods. This study reports close proximity between wild 
possums in a native forest fragment revealed by proximity data loggers. Previous studies of wild populations suggested 
that the possums are solitary and the interactions mainly occur between males and females. Our results reveal that 
interactions between females occur frequently should not be ignored when modelling disease transmission and the 
spread of non-sexually transmitted biological control agent. 
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Orally delivered BCG vaccine protects wild brushtail possums against bovine Tb

Dan Tompkins & Dave Ramsey

Landcare Research, Private Bag 1930, Dunedin 9054

Email:	 tompkinsd@landcareresearch.co.nz

__________________________________________________________________________________________________

In New Zealand, the principal wildlife reservoir of bovine tuberculosis infection for cattle and farmed deer is the 
introduced Australian brushtail possum. While an extensive programme of culling possums over the past decade has 
been a major factor in an 85% reduction in cattle herds infected with Tb, this strategy has not reduced the total area 
in which bovine Tb is endemic in wildlife (now extending over 40% of the country). Additional strategies of disease 
control are thus required, with vaccination against disease being an attractive option to reduce the tuberculosis burden 
in possum populations. While BCG is currently administered in humans via intra-dermal injection, oral bait vaccination 
is the only feasible means of disease management in wildlife reservoirs. However, such a route of delivery is more 
challenging given the need for sufficient live bacilli to reach sites of mucosal immune induction in the gastrointestinal 
tract in the face of degradation by gastric hydrolysis. Here we provide the first evidence that an orally delivered BCG 
vaccine, based on lipid encapsulation of live bacilli, induces a significant and operationally viable level of protection 
against bovine Tb in a wild free-living animal population.
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Life history characteristics of feral swamp buffalo in northern Australia used to optimise 
disease control 

Clive R. McMahon, B. W. Brook, D. M. J. S. Bowman & C. J. A. Bradshaw

School for Environmental Research, Charles Darwin University, Casuarina Campus, Darwin, Northern Territory 0909

Email: 	 clive.mcmahon@cdu.edu.au

__________________________________________________________________________________________________

Asian swamp buffalo (Bubalus bubalis) were introduced to mainland Australia on the Cobourg Peninsula in the 1830s. 
Their subsequent rapid spread and population expansion in the Northern Territory has produced densities at times > 
25 km-2. Swamp buffalo are economically important in northern Australia because of the direct income they generate 
and more importantly, their past, actual and potential damage to established Australian agricultural industries. Perhaps 
the most important of these is the probability of spreading livestock diseases such as tuberculosis, brucellosis and foot-
and-mouth disease, thereby threatening Australia’s lucrative livestock disease-free status. To manage this risk, complex, 
spatially explicit ecological-epidemiological models are needed. We collected demographic data to estimate key model 
parameters such as age structure, survival and fertility. Rigorously sampling (random culls) of wild populations were 
used to construct an age-specific life table for B. bubalis based on techniques developed by Graeme Caughley in 1977. 
Little information is available to describe the basic life history of buffalo in Australia, so our study is an important 
advance in the understanding of the biology of this large, wide-spread and commercially important feral animal. 
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The role of revegetation in fox impacts on lamb production

Tony Arthur, A. Braid, S. Henry & A. Reid

CSIRO Sustainable Ecosystems,GPO Box 284, Canberra, ACT, 2601

Email:	 Tony.Arthur@csiro.au

__________________________________________________________________________________________________

Introduced foxes (Vulpes vulpes) prey on both native species and lambs in the temperate agricultural regions of 
Australia.  Extensive revegetation programs have been implemented in these areas, but there is concern among 
landholders that this will increase the impact of foxes on lambs.  We used an artificial prey placed in revegetated (6 
– 12 % cover) and cleared (0 – 1.5 % cover) landscapes of ca. 700 ha to assess how these landscapes influenced fox 
predation rates.  The odds of predation were higher in revegetated landscapes in June 2006 (1.8 times higher) and 
August 2006 (1.5 times higher), but not in April 2007 where the results were more variable.  We combined the results 
from this study with published results on (1) the impacts of foxes on lambs, which indicate that foxes generally take 
only 1 - 3 % of lambs that would otherwise have survived, and (2) the benefits of revegetation to lambs, particularly 
through the provision of shelter which increases lamb survival rates, to determine that the benefits could offset the 
highest increase in fox predation we observed, resulting in higher lamb production in revegetated landscapes.  More 
work is required to determine the net effect of revegetation for native species.
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The response of native fauna to fox control under the NSW Fox Threat Abatement Plan

Paul S. Mahon & S. Lassau

Biodiversity Conservation Science, Department of Environment and Conservation NSW, PO Box 1967, Hurstville BC 
1481

Email:	 Paul.Mahon@environment.nsw.gov.au

__________________________________________________________________________________________________

The control of widespread exotic species such as foxes remains one of the greatest challenges in wildlife conservation 
and management. Under the NSW Fox Threat Abatement Plan, priorities for control have been established across the 
state by identifying which threatened species are at greatest risk from fox predation and at which sites fox control for 
these species is most critical. At present, intensive broad-area (across-tenure) fox control and/or fauna monitoring are 
ongoing at 73 priority sites across NSW, targeting 34 threatened species (11 mammals, 15 birds and 8 reptiles). Thus 
far, fox control targeting priority sites for threatened shorebirds has resulted in increased recruitment of little terns and 
pied oystercatchers compared to non-treatment sites, although there has been significant variation between sites and 
years likely associated with other threats. Fox numbers have been reduced across priority sites in western NSW for 
malleefowl and other ground-nesting birds, but evidence of increases in malleefowl is limited. Fox control targeting 
brush-tailed rock wallabies in the highly-fragmented habitat of the greater Blue Mountains has failed to reduce fox 
numbers or deliver population increases in wallabies. The data exemplify the role of science in the management of 
broad-scale threats to biodiversity.
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Examining the practical and economic efficiencies of fox control

Steve Lapidge1, K. Willing2 & D. Dall3

1Pestat P/L, 48 Oxford Tce, Unley SA 5061
2Rural Solutions SA, Lenswood Research Centre, Swamp Rd, Lenswood SA 5240
3Pestat P/L, University of Canberra, Bruce ACT 2617

Email:	 steven.lapidge@pestat.com.au

__________________________________________________________________________________________________

The costs and benefits of controlling pest species was of research interest to Graeme Caughley. Between 2006 and 
2007 we examined the practical and economic efficiencies of currently used versus prospective fox control methods on 
24 separate properties (sheep or cattle properties, conservation parks or forestry plantations) in the upper, central and 
lower south-east of South Australia. Results showed that each technique received a similar level of interest from foxes, 
as determined by the number of stations where baits had been eaten, partially eaten or missing- presumed eaten. M-44 
mechanical ejectors and non-toxic baits were the most readily eaten by foxes, followed by FOXOFF® with FeralMone® 
and plain FOXOFF®. Coyote Lure Operative Devices (CLODs) proved too tough for all but the most determined foxes. 
Although M-44’s were the most willingly taken form of control, they were also much more time consuming and 
expensive to set, with FOXOFF® plus FeralMone® and plain FOXOFF® baiting providing better bait take per unit effort 
respectively. Overall, findings show that FOXOFF® plus FeralMone® followed by standard FOXOFF® baiting is likely to 
be the most cost effective control technique, however M-44 mechanical ejectors offer an alternative for land managers 
in wetter soils.
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Genetics and conservation: a revolution in the time since Caughley

Stephen Sarre

Institute for Applied Ecology, University of Canberra, ACT 2601

Email:	 sarre@aerg.canberra.edu.au

__________________________________________________________________________________________________

In his influential 1994 review of conservation biology, Caughley questioned the relative importance of genetic factors 
to the extinction of wildlife and took the opportunity to query evidence for the role of genetics in extinction. His parting 
comments came on the eve of what has become a revolution in technological advance in genetic approaches that have 
not even begun to realise their full potential. Here, I will review current understanding of the inter-play between genetic 
and ecological phenomena and argue that genetic analyses provide key insights that advance dramatically our ability 
to study and conserve wildlife. In particular, we can link the relatedness of individuals and populations to their position 
in the landscape providing powerful opportunities to detect and interpret dispersal and dispersal pathways and we can 
use population relatedness and phylogenetics to identify bioregions. Molecular approaches can also be used to detect 
wildlife and increasingly, to study directly, individual genetic drivers for important life history traits. I conclude that while 
some of the questions raised by Caughley about the relevance of genetics to extinction remain, it is clear that genetics 
has moved ahead dramatically and can make an important contribution to the rational management of wildlife.
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From molecules to landscapes: Geneological concordance and the definition of natural 
bioregions for freshwaters

Arthur Georges

Institute for Applied Ecology, University of Canberra, ACT 2601

Email: 	 Georges@aerg.canberra.edu.au

__________________________________________________________________________________________________

Loss of biodiversity is emerging as perhaps our most serious environmental issue nationally. Managing biodiversity 
loss requires knowledge of the biodiversity we have and where it resides. The contribution of genetics to conservation 
biology of threatened species, and in particular its role in the broader context of other considerations, is one area where 
Caughley made a seminal contribution. Genetics has since come a long way in its application to studies of the structure 
of natural animal and plant populations. In particular, DNA technologies have revolutionized research on taxonomy and 
systematics, studies of social structure and mating systems, evolution of traits of ecological relevance, wildlife forensics 
and conservation of threatened species. In this paper, I will talk of one such application – the application of genetics 
in defining natural management units at the landscape scale, and in particular, the use of concordant geneologies in 
defining natural bioregions for inland waters. 
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Revisiting the role of genetics in species conservation

Dianne M. Gleeson1 & I. G. Jamieson2

1Ecological Genetics Laboratory, Landcare Research, PB 92170, Auckland
2Department of Zoology, University of Otago, P.O. Box 56, Dunedin

Email:	 GleesonD@landcareresearch.co.nz

__________________________________________________________________________________________________

Debate concerning the relative importance of genetic factors in species extinction was most clearly articulated by 
Caughley (1994), in which he argued that there was no evidence of a species going extinct because of genetic 
malfunction. Accordingly, most research undertaken to identify principal risks of extinction for small populations has 
focused on the role of extrinsic factors (e.g. exotic predators, disease, habitat loss etc.), with the contribution population 
genetic traits make to this risk treated as theoretical rather than substantial. Since Caughley (1994), considerable 
empirical evidence has accumulated unequivocally linking loss of genetic diversity to elevated risk of extinction in small 
populations, suggesting that the role genetic management may play in the conservation of small, relict populations 
should not be dismissed lightly. Specifically, where small populations do not respond to the management of extrinsic 
causes of decline, genetic factors may be the rate-limiting step in ensuring population recovery and long-term survival. 
We will present two case studies from our work (highly fragmented reptile populations and reintroduced island bird 
populations) being used to develop generalised guidelines for enhancing genetic resilience within threatened small 
populations. These guidelines will ultimately be used to implement genetic management as part of comprehensive 
species recovery planning.
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Tracking waterbird populations with aerial surveys – what have we learnt after almost a 
quarter of century?

Richard T. Kingsford

School of Biological, Earth and Environmental Sciences, University of NSW, NSW 2052

Email:	 richard.kingsford@unsw.edu.au

__________________________________________________________________________________________________

In the early 1980s, the numbers of duck hunters in southeastern Australia had reached a hundred thousand and their 
rate of increase was outstripping that of Australia’s population. Waterfowl (game species of ducks) were potentially 
vulnerable but there were no systematic survey data available to determine if this was a local or a continental issue. The 
conservation agencies in the eastern states assembled with CSIRO and designed an annual aerial survey that covered 
almost a third of the continent. The first survey was in 1983. Now almost a quarter of a century later, the number of 
duck hunters in southeastern Australia has plummeted but the threat of river regulation (building of dams, abstraction 
of water) has become a significant driving force in the decline of waterbird populations. I review some case studies of 
wetlands where the aerial survey data on waterbirds has contributed to long term understanding of the conservation 
importance of wetland habitats and threats to waterbird populations. The history and future of the survey remains 
respectively interesting and challenging for logistical and funding reasons. Despite this, the aerial survey for waterbirds 
has proved to be one of Australia’s significant biological data sets, with growing relevance.
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Kangaroo ecology: individuals, associations and populations

Graeme Coulson 

Department of Zoology, The University of Melbourne,  Vic 3010

Email:	 gcoulson@unimelb.edu.au

__________________________________________________________________________________________________

Graeme Caughley’s 1964 papers paved the way for many studies of the behavioural ecology of individual kangaroos 
and the associations between them.  He subsequently pioneered research on the assessment, dynamics and 
management of kangaroo populations.

At an individual level, habitat selection is understood in terms of the requirement for both food and cover, as Caughley 
recognised, and the dispersion of individuals in a population at times conform to the predictions of the ideal free 
distribution.  One obvious gap in kangaroo research is the use of longitudinal studies of marked individuals, an 
approach that has proved valuable in the study of reproductive strategies and dynamics of other large herbivores. Mean 
group size is now known to be linearly related to population density, as Caughley predicted. Contrary to his views, the 
high rate of group flux does not represent random movement of individuals.  

Caughley showed that the dynamics of populations in the semi-arid zone is predominantly driven by rainfall, and only 
weakly modulated by kangaroo density.  The dynamics of kangaroo populations in the more mesic part of their range is 
less well understood.  These populations often reach extremely high densities and are often considered overabundant, 
posing complex management problems, as Caughley identified.   
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Short term effects of GnRH vaccine (GonaConTM) in tammar wallabies

Lyn A. Hinds1, L. J. A. Labatut1 & L. A. Miller2

1CSIRO Entomology, GPO Box 1700, Canberra, ACT, 2601,
2USDA National Wildlife Research Center, 4101 LaPorte Avenue, Fort Collins, Colorado  80521, USA

Email:	 Lyn.Hinds@csiro.au

__________________________________________________________________________________________________

We have commenced studies to assess the effects of a GnRH vaccine (GonaConTM) in adult female and juvenile male 
tammar wallabies (Macropus eugenii).  In March 2007, groups of twelve tammars were vaccinated intramuscularly 
with GonaConTM, either with a single shot, with two shots one month apart or with vehicle.  Seven weeks after the first 
vaccination, the testes of treated juvenile males were reduced in size and from 11-24 weeks post vaccination have been 
significantly smaller in volume compared to control animals in which testis volume has continued to increase.  Growth 
rates in all males have been similar since vaccination. The fertility of control and vaccinated females was assessed 4 
months after treatment by removal of pouch young – 8 of 10 control females gave birth or mated 26-28 days later, 
while 2 of 10 single shot females and 0 of 10 double shot females gave birth or mated in the same period. 

We can conclude that the short term effects of this vaccine are promising.  If the vaccine proves efficacious in the longer 
term (>2years) it could be suitable for the management of captive or semi-captive populations of kangaroos.
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Is translocation of eastern grey kangaroos a viable option for conservation management?

Karen Higginbottom & Skye Page

School of Environmental and Applied Sciences, Griffith University, PMB 50, Gold Coast Mail Centre, Qld 9726

Email:	 k.higginbottom@griffith.edu.au 

__________________________________________________________________________________________________

Translocation is a management option for addressing impacts of habitat destruction that has been increasingly 
advocated in recent times. However, little is known of the likely success of such translocations for most species. 
Eastern grey kangaroos (Macropus giganteus) were translocated from a residential development site at the Gold 
Coast (Queensland) to a nearby 288ha council conservation area. The site was chosen according to objective criteria, 
based largely on principles of population biology. Ten adults were radio-tracked for up to a year after release or until 
death, if earlier. Out of the translocated animals, an estimated 80% were still alive four months after release, and an 
estimated 60% were still alive after one year. The experience gained in this study demonstrates that given adherence 
to appropriate site selection criteria, translocation may be one feasible option for ‘saving’ eastern grey kangaroos that 
would otherwise die as a result of urban development. However, it further demonstrated that translocation is not likely 
to be a widespread solution to the impact of development on these animals, due to a shortage of sites meeting the 
necessary criteria, stress and deaths associated with capture, and high financial costs. 
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Is wildlife management well served by poor measures of animal abundance?

David Choquenot1 & Richard J. Barker2

1Landcare Research, PO Box 92170, Auckland, 2Dept. Mathematics and Statistics, University of Otago, PO Box 56, 
Dunedin

Email:	 choquenotd@landcareresearch.co.nz
__________________________________________________________________________________________________

In ‘Analysis of Vertebrate Populations’, Graeme Caughley presented a tree which guides researchers and managers 
through decisions about techniques to measure wildlife abundance. The key decision point in the tree is whether to 
use an estimate of true population abundance or an index. Caughley strongly favoured the use of indices. However, 
since publication of Caughley’s decision tree, much contrary advice has emerged. Critics of indices claim that they can 
never yield robust conclusions because variation in detection probability means they will rarely have any systematic 
relationship with true abundance. However, the fact remains that population estimates are often expensive and, like 
indices, are subject to sampling and non-sampling error.  Is a poor estimate of abundance really better than an index?  
Central to the choice between indices and estimates are three critical issues:  (1) whether abundance is the proper 
metric of interest, (2) the cost of obtaining reliable data and (3) the consequences of using unreliable estimators.  In this 
paper, we use a number of examples to demonstrate the need to address these issues as part of any process to identify 
appropriate techniques to measure wildlife abundance, and extend Caughley’s decision tree accordingly.
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Management of introduced ungulates in New Zealand

David M. Forsyth

Arthur Rylah Institute for Environmental Research, Department of Sustainability and Environment, 123 Brown Street, 
Heidelberg, VIC 3084

Email:	 Dave.Forsyth@dse.vic.gov.au
__________________________________________________________________________________________________

There have been substantial changes in the management of introduced ungulates in New Zealand since Graeme 
Caughley left that country in 1968. The greatest change has been the rise of helicopter-based commercial harvesting 
of deer, chamois and Himalayan tahr; that industry has almost eliminated government-funded control of most ungulate 
species. There has also been a decentralisation of decision-making about the need for ungulate management; local 
managers now decide what, if any, ungulate control occurs at a site. 

There has been little change in the techniques available to control ungulates since the 1970s, and some species 
continue to expand their geographic ranges. A significant management challenge is to prevent ungulate species moving 
between the North and South islands. 

Caughley had a special interest in the management of introduced Himalayan tahr and deer in New Zealand. I will 
describe how a far-sighted plan for managing Himalayan tahr has failed at the operational level. I will argue that the 
greatest disappointment to Caughley would be the widespread failure to address uncertainties about the management of 
introduced mammals by implementing management-scale ‘experiments’, as he advocated for deer in 1983.
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Management of damage by, and populations of, wild mammals

Jim Hone

Institute for Applied Ecology, University of Canberra, Canberra ACT 2601

Email:	 Jim.Hone@canberra.edu.au
__________________________________________________________________________________________________

The management of pests was discussed by Graeme Caughley in 1977 essentially as population control. The need 
to define management goals was clearly made then and later (Caughley & Sinclair 1994). The effect of population 
control on damage is determined by the strength and shape of the damage-density relationship. Empirical evidence 
shows the latter relationship is commonly significant and positive but can be linear or curved. In NZ this has included 
relationships between possum density and plant foliage cover and percentage of nests fledging kokako. The ecological 
processes generating such relationships relate to what determines the rate of change of an object from undamaged to 
damaged and vice versa (Hone 2006). The effects of pest control, including harvesting, on pest density were examined 
by Caughley and in related research by Nigel Barlow. The density-control relationship is generally negative and curved. 
A strong determinant of the relationship is the intrinsic rate of increase (rm), a population parameter at the core of 
Caughley’s research focus. The density-control relationship can be combined with the damage-density relationship to 
estimate the effects of pest control on pest damage (generally negative and curved), and to agricultural (or conservation-
based) yield (generally positive and nonlinear).
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A study of population age structure and effects of mortality sources on grey-headed 
flying-fox populations

Anja Divljan*, K. Parry-Jones & G. M. Wardle

Institute of Wildlife Research, School of Biological Sciences, University of Sydney, NSW 2006

Email:	 adivljan@bio.usyd.edu.au

__________________________________________________________________________________________________

Grey-headed flying-fox (Pteropus poliocephalus), Australia’s only endemic flying-fox, has been federally listed as 
vulnerable, following a reported population decline of at least 35% during the nineties. Possible causes of this decline 
include habitat loss and human interference (e.g. disturbance at roosting sites, unregulated shooting, and erection of 
electric and barbed wires). More recently, increased mortality from heat events has also been reported. However, these 
causes remain largely unsubstantiated and at present the research to quantify their effects on population growth rates is 
limited. 

Additionally, GHFFs breed seasonally, with females giving birth to a single young each October/November after a six-
month gestation. Pups are highly dependant and are weaned between 4-6 months. Thus, flying-foxes are believed to 
have a low reproductive rate and high maternal investment, indicative of long-lived animals with low natural mortality 
rates. Nonetheless, current knowledge on age-based population parameters is speculative.

This is the first study to accurately age both live and dead GHFFs. Thus, population age structure, recruitment rates, age 
at first reproduction and longevity are explored. In addition, we quantify the effects of different mortality sources on the 
population and hope that this study can provide a baseline for future research and management of P. poliocephalus.
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The use of movement patterns to determine optimal mark recapture sampling 
approaches

Wendy Dimond*1, Toni Stevens1, Bernd Gruber2, Murray Evans3, Stephen Sarre1 & Will Osborne1  
1Institute for Applied Ecology, University of Canberra, Canberra ACT 2601
2UFZ, Helmholtz Centre for Environmental Research, Permoserstr.15, 04318 Leipzig, Germany
3Environment ACT, GPO Box 158, Canberra, ACT 2601

Email:	 dimond@aerg.canberra.edu.au

__________________________________________________________________________________________________

The grassland earless dragon (Tympanocryptis pinguicolla) is a species that has undergone extensive range reduction 
since being discovered and is now threatened by fragmentation and habitat degradation in its remaining habitat. Little 
is known about the behaviour and biology of T. pinguicolla and effective monitoring is required to inform population 
dynamics and management actions for this endangered species. 

Changes in the dynamics of populations can occur as a result of births and deaths but may also be affected by the 
collective movement and dispersal of individuals. In this paper we assess the efficacy of live trapping for investigating 
small scale movements by comparing the live trapping analysis to results from radio telemetry. We present comparisons 
of turning angles, displacement, site fidelity and home range estimates from both methods and use them to create an 
agent-based NetLogo model to assess monitoring methods for T. pinguicolla.
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Welfare consequences of aerial surveys: a behavioural study of feral goats

John P. Tracey & Peter J. S. Fleming

Vertebrate Pest Research Unit, NSW Department of Primary Industries, Forest Road Orange, NSW 2800

Email:	 peter.fleming@dpi.nsw.gov.au

__________________________________________________________________________________________________

Helicopters are commonly used for managing wildlife populations, but the potential effect on wildlife welfare is often 
ignored. In this study, we investigated the behavioural responses of free-ranging feral goats to helicopters and the main 
determinants of alert behaviour in response to helicopter surveys. Ground-based reporters made 784 observations of 
feral goat groups during 34 standardised helicopter surveys used to estimate abundance.  

During survey periods, no feral goats were observed to be injured nor did any post-partum females desert their young in 
response to over-flights. However short-term behaviour was affected: feral goats were often alert (44% of observations) 
and, in 31% of observations, moved (up to 1.5 km) in response to helicopter over-flights. Regression analyses indicated 
that the distance from the helicopter and prior activity were the most important factors influencing the extent of alert 
behaviour and the distance moved in response to helicopter disturbance. No marked animals (n=985) moved out of 
their herd home range in response to helicopter surveys. Fecundity (1.34 kids parturient female-1, s.e.= 0.03, n = 287 
observations) and annual survival rates were high (φ= 0.992, n=61 radio-collared goats). These results indicate that 
aerial surveys of feral goats are acceptable on welfare grounds.
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Human disturbance significantly alters the population dynamics of tammar wallabies 
(Macropus eugenii) on Garden Island, Western Australia

Brian Chambers* & Roberta Bencini

School of Animal Biology, The University of Western Australia, 35 Stirling Highway, Crawley, WA 6103

Email: 	 Brian.chambers@grs.uwa.edu.au
__________________________________________________________________________________________________

On Garden Island, Western Australia habitat modification by the way of the introduction of irrigated lawns on the HMAS 
Stirling naval base has significantly altered the population dynamics of the endemic population of tammar wallabies 
(Macropus eugenii). The population on the naval base is also subject to very large numbers of road-kills, with up to 
300 animals killed per year.  We compared the population on the naval base with an area of undisturbed bushland 
adjacent to the base and another area approximately 10km to the north. Based on data collected from a two-year 
mark-recapture study, matrix modelling of the populations showed that the annual finite growth rate of the population 
on the naval base over the study period was 1.008 (95% C.I. 0.855-1.123), which was not significantly different to 
the adjacent bushland area at 0.864 (95% C.I. 0.856-1.100) or the northern bushland at 0.873 (95% C.I. 0.752 
– 1.062).  When the impact of road-kills was removed from the model of the base population the annual finite growth 
rate increased significantly to 1.182 (95% C.I. 1.047-1.278).  These results demonstrate the effects that changes in 
food availability and road-kills can have on the growth of a macropod population.
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Challenging our views about dietary specialisation – the case of the golden sun moth 
(Synemon plana, Castiinidae): What tastes better- native or exotic?

Anett Richter*1, Michael Traugott2 & Mark Dunford3 
1Institute for Applied Ecology, University of Canberra, ACT 2601
2Institute of Ecology, University of Innsbruck, Techniker Strasse 13, Innsbruck 2060, Austria
3ACT Parks and Environment, Canberra  

Email:	 richter@aerg.canberra.edu.au
__________________________________________________________________________________________________

The golden sun moth (Synemon plana) is an Australian endangered moth species that is believed to be declining 
because of the loss and degradation of its natural habitat- the lowland native grasslands. A major threat to native 
grassland remnants is the invasion of exotic species such as the rapid increase of the Chilean needle grass (Nassella 
neesiana), a weed of national significance. Not much is known about the dietary choice of S. plana larvae that are 
believed to feed exclusively on wallaby grasses (Austrodanthonia spp.). Recent observations of the occurrences of 
high densities of S.plana adults in N. neesiana invaded areas have lead to the hypothesis that larvae might feed also 
on exotic species. This proposed study will determine the diet of S.plana larvae by applying the molecular techniques 
of multiplex polymerase chain reactions (PCR) - a powerful tool in DNA-based gut content analysis that has been 
previously successfully applied to determine trophic interactions in arthropods in arable land. Results of this project will 
improve our ability to manage native grasslands and invertebrate species in future.  
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Threatened species recovery plans: An analysis of their characteristics and internal 
consistency

Alex Ortega-Argueta, M. Hockings & G. Baxter

School of Natural and Rural Systems Management, The University of Queensland, Gatton Campus, Qld 4343

Email:	 a.ortega@uq.edu.au
__________________________________________________________________________________________________

Recovery of threatened species and ecological communities is a national priority for biodiversity conservation. To 
address this issue, recovery plans have been developed by government agencies as the primary mechanism to 
provide guidance on management of threatened species. Recovery plans set the priority actions to restore diminished 
populations to self-sustaining levels and to reduce the threatening processes affecting the species concerned. Despite 
the importance, scarce attention has been dedicated to evaluate the planning strategy. This study comprises a 
comprehensive examination of recovery plans made under the former Endangered Species Protection Act, and the EPBC 
Act. It includes a review of 236 recovery plans prepared by Federal, State and Territory agencies, all adopted by the 
Commonwealth government. By building a database and incorporating recovery plan’s content attributes, a quantitative 
analysis was conducted on five major topics included within plans: (a) coverage of scientific ecological information; (b) 
assessment and response to major threatening processes; (c) characteristics and appropriateness of prescribed recovery 
actions; (d) fulfilment of content requirements; and (e) monitoring and evaluation mechanism for measuring recovery. 
Findings of the overall evaluation highlight the weaknesses and strengths of recovery plans that may provide positive 
steps towards improving the recovery planning process.
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The use of tracking tunnels in monitoring New Zealand’s amphibians

Amy Frost* & P. J. Bishop

Department of Zoology, University of Otago, PO Box 56, Dunedin 9054

Email:	 froam426@student.otago.ac.nz
__________________________________________________________________________________________________

Tracking tunnels are designed as a low-impact, cost effective, presence-absence monitoring technique.  They have 
been used for many years to monitor mammalian predators in New Zealand, and more recently have been adapted to 
monitor lizards.  This research looks at the use of tracking tunnels in monitoring New Zealand amphibians, in particular 
the threatened Leiopelma species.  The tracking ink was first tested to ensure non-toxicity to the introduced frog Litoria 
ewingii.  By collecting footprints of known species, a footprint identification key was compiled, and research into tunnel 
effectiveness in the environment on both introduced Litoria and native Leiopelma species was conducted.  Current 
monitoring of native Leiopelma species involves intensive mark-recapture surveys.  The use of tracking tunnels will 
allow more cost-effective monitoring programmes to be utilised after translocations, and in areas where frog distribution 
is poorly known.  
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Old dogs, new technology

Rob Appleby* & Darryl N. Jones

Centre for Innovative Conservation Strategies, Griffith University, Brisbane Qld 4111

Email:	 D.Jones@ Griffith.edu.au
__________________________________________________________________________________________________

The advent of cheaper, more flexible GPS and other technologies is opening up new opportunities for monitoring and 
managing wildlife using animal-borne devices. Two examples are presented based upon continuing research involving 
dingoes on Fraser Island, where dingo-human interaction conflict has prompted the pursuit of innovative solutions to 
management problems. The first, a GPS-camera collar, offers the potential to reveal not just where dingoes are, or have 
been, but also what they have been doing. The second, a GPS-controlled electronic aversive stimulus collar, offers the 
potential to exclude dingoes from certain high human-use areas when and where desirable. Both have the advantage 
that once placed upon an individual, operation is relatively automated, reducing the labour-intensiveness of monitoring 
or management programs. Although still in a developmental phase, preliminary research with proof-of-concept 
prototypes has revealed considerable utility, suggesting that, with some refinement, such technologies may come to play 
an important role in improving the management of dingoes within conservation areas.
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Activity of wild dogs, co-occurring carnivores and key prey species before and after 
annual strategic control in northern NSW 

Tom Newsome*1 & Guy Ballard2

1University of Sydney, Sydney NSW
2Vertebrate Pest Research Unit, NSW Department of Primary Industries, Armidale, NSW, 2351.

Email:	 tnew5216@mail.usyd.edu.au
__________________________________________________________________________________________________

In northern NSW, land managers control wild dogs (Canis familiaris familiaris, Canis familiaris dingo and hybrids) and 
foxes (Vulpes vulpes) to reduce impacts on livestock production, to conserve native fauna and to alleviate social impacts 
on associated communities.  Control is implemented through integrated strategic and reactive management programs 
where the former is principally dependent upon annual aerial 1080-baiting campaigns.  Monitoring the activity of target 
species, as well as their prey, is important to provide information about management efficacy and broader impacts on 
affected systems.  This paper reports preliminary findings from an ongoing project that aims to monitor activity levels 
of wild dogs, co-occurring carnivores and key prey species before and after annual control.  Our observations, taken 
across four stratified sites (two treated and two untreated), suggest that, in the short term, strategic control appeared to 
be successful in its ability to reduce wild dog activity.  Co-occurring foxes and cats, however, did not respond similarly, 
suggesting that local land managers should be cautious in regarding aerial-baiting as an effective, broad-spectrum 
predator control technique. 
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GPS tracking on a budget: An alternative to commercial collars

Jason P. Edgar*

Centre for Innovative Conservation Strategies, Griffith University, Nathan, Queensland 4111

Email:	 jason.edgar@wheb.org
__________________________________________________________________________________________________

The use of GPS collars in animal tracking projects as a replacement for labour-intensive VHF collars is becoming more 
common, but remains a costly exercise. Commercial GPS collars cost anywhere from AUS$2,000 to AUS$6,000 each, 
a factor that limits their use in any project without significant funding. While most commercial GPS collars offer a wide 
array of functions, there appear to be few (if any) collars that offer basic functionality at a price point comparable to 
VHF collars. Given the widespread availability and relatively cheap price of GPS components, an investigation into 
the feasibility of constructing a budget GPS collar for under AUS$1,000 was carried out. Two prototype units were 
constructed and are currently undergoing field trials on dingoes. Preliminary results are presented. 
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Rare or exploitable? Sitatunga, the swamp dwelling antelope of Africa

Janice May & Rolf Lindholm

Wildlife & Environmental Conservation Society of Zambia, c/o Par Excellence, 220 St Georges Terrace, Perth WA 6000

Email:	 rl@westnet.com.au
__________________________________________________________________________________________________

Sitatunga (Tragelaphus spekii) are a medium-sized antelope endemic to wetlands of the central latitudes of Africa 
between 13.5°N and 20°S. Uniquely adapted to living in swamps, they are the only large land mammal that both lives 
and feeds in deep water and the only one to consume large quantities of papyrus and so utilize the high productivity of 
tropical swamps. They are generally considered to be rare. However this species is exploited in several central African 
countries (both legally and illegally) without any scientific knowledge of their population status. So is their ‘rarity’ just 
a function of their cryptic nature and their restricted habitat? Our intensive study of a small swamp in Zambia provides 
the first realistic estimate of population parameters. Three independent methods (distance sampling, total counts, 
mark-recapture) utilising a microlight as the platform, repeated over 3 years, gave similar estimates of abundance and 
revealed that sitatunga can be densely distributed in optimum habitat. The main threat was loss of habitat from frequent 
fires. To reverse this, a sustainable offtake (both live and hunted) was proposed that would significantly benefit the local 
communities and therefore motivate them to undertake fire management and protect this resource.
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Using deslorelin to manage brushtail possums (Trichosurus vulpecula) at Perth Zoo

Cheryl Hetherington1, Roberta Bencini1, Harriet Mills1 & Helen Robertson2

1School of Animal Biology, M092, The University of Western Australia, 35 Stirling Highway, Crawley, WA 6009
2Perth Zoo, 20 Labouchere Road, South Perth, WA 6151

Email:	 rbencini@animals.uwa.edu.au
__________________________________________________________________________________________________

Brushtail possums (Trichosurus vulpecula) at the Perth Zoological Gardens, Western Australia are at high density (~ 8 
possums/ha) and cause damage to gardens, buildings and tree nurseries. They also steal food from the captive animals 
and suffer injuries from intra-species fighting. We tested the efficacy of Suprelorin®, a contraceptive implant containing 
deslorelin, a GnRH agonist. 60 female possums were implanted with Suprelorin® between December 2005 and March 
2006. A Kaplan-Meier estimator revealed that the implant significantly increased the duration without pouch young 
from an average of 35 days to an average of 418 days. The possums at the Perth Zoo breed all year round, with 40% 
of females raising two young per year. If 100% of female possums were treated with deslorelin then the fecundity of the 
population could decrease from 1.4 to 0.2 young/female/year.  This population has very few animals over 6 years of age 
suggesting that the adult mortality is high. Therefore, the population is likely to compensate for a reduced reproductive 
rate with a lower adult mortality rate or immigration. Despite this, our study suggests that Suprelorin® implants could 
be an effective management tool for brushtail possums at the Perth Zoo and in other urban environments.
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Repel the Invaders: a regional control program for deer, goats, pigs and cats

Pip Masters

Kangaroo Island Natural Resources Management Board, 35 Dauncey St, Kingscote SA 5223

Email:	 southgate@kin.net.au
__________________________________________________________________________________________________

Regional Natural Resources Management and Catchment Management Boards are increasingly responsible for wildlife 
management issues. These boards work closely with local communities and set directions for management according to 
the legislative requirements and local priorities. 

Pest control includes the control of declared species such as goats and pigs that are a landholder’s responsibility, and 
other species of concern such as cats. Although the community may be passionate about controlling these species, they 
generally do not have the capacity to assess impacts, set target densities, determine the success of control activities, 
and develop criteria for assessing success or failure, hence this responsibility lies with government agencies.

Caughley and Sinclair (1994) have outlined seven questions that should be addressed when developing directions 
for control operations. They cover the objectives of the program, the feasibility of success, and costs and benefits of 
management actions. The Kangaroo Island Repel the Invaders Program (control of goats, deer, pigs and cats) is used as 
an example to discuss the value of this approach.
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Public and postgraduate education for the management of invasive vertebrates in 
Australia

Stephen Sarre, Nina Jenkins, Mike Braysher & Jo Keogh

Institute for Applied Ecology and Invasive Animals Cooperative Research Centre, University of Canberra, Canberra ACT 
2601

Email:	 Sarre@aerg.canberra.edu.au
__________________________________________________________________________________________________

We present a nationally-based education program targeting postgraduates, stakeholders (young and old) and rural 
communities.  We aim to promote better pest animal management while developing leadership at all levels and to 
enable better integration between industry, government and public research.   Invasive Animals CRC postgraduates 
benefit from longer scholarships, a personally tailored training program and industry placements to fully prepare them 
for their postdoctoral roles.  Through the development of a mixed mode delivery Diploma level course in strategic pest 
management, land managers across Australia can acquire skills in strategic planning, monitoring and evaluation and 
community engagement with respect to vertebrate pest management.  A curriculum based school and community 
education package has been developed for online access and delivery.  The www.feral.org.au website supports each of 
these education initiatives and provides an open access resource base of value to all stakeholders.
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Genetic estimates of dispersal and conservation of grey-headed flying fox

Jackie Chan* & W. Sherwin

School of Biological, Earth & Environmental Science, The University of New South Wales, Sydney 2052 NSW

Email:	 jackie.t.chan@gmail.com
__________________________________________________________________________________________________

The endemic Australian species, grey-headed flying fox (Pteropus poliocephalus), is currently listed as vulnerable 
and is protected in some areas.  However, culling is still tolerated in some areas due to crop damage caused by the 
animal.  Effective conservation management of large-range migratory species such as flying foxes requires considerable 
understanding of genetic interactions between the populations of the species.  The current management strategies 
are incompatible unless there is very limited dispersal between populations.  Estimates of dispersal can be obtained 
by measuring and comparing genetic variation amongst populations of the species. Therefore interactions between 
populations can be quantified and aid conservation management planning.  This study makes genetic estimates of 
dispersal between grey-headed flying fox populations along the eastern coastal region of Australia, covering the animal’s 
range.  The outcome of this study can provide input to demographic modelling of the grey-headed flying fox, and can 
possibly aid modelling of other flying foxes species.
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Conservation genetics, management units and human impacts on marine turtles in 
Western Australia

Nancy N. FitzSimmons, M. P. Jensen & K. E. Dethmers

Institute for Applied Ecology, University of Canberra, Canberra, ACT 2601

Email:	 Nancy.fitzsimmons@canberra.edu.au
__________________________________________________________________________________________________

We have been studying the population genetic structure of green (Chelonia mydas) and flatback (Natator depressus) 
turtle populations around Australia to inform conservation management of these species. For green turtle populations 
this has included the genetic characterization of nesting areas in the Indo Pacific and foraging grounds surrounding 
Australia using mtDNA control region sequencing. For flatback turtle populations we have characterized nesting 
populations using mtDNA control region sequences and also used nuclear microsatellite markers for greater resolution 
of differences among populations.  At present there are proposals for new oil and gas development off the Western 
Australian coast and we have been involved in providing data on the genetic structure of potentially impacted turtle 
populations. Some of the areas proposed for gas development include nesting beaches and foraging areas for flatback 
and green turtles. To understand the scope of potential impacts we have increased previous efforts to understand the 
genetic structure of both species in this region. In this poster we compare the results obtained for flatback and green 
turtle populations and discuss the limitations of our data in addressing questions of impact.  
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Distribution and abundance of major mammalian grazers in the Grampians National 
Park, Victoria 

Cathy Roberts*, M. Westbrooke, S. Florentine & Simon Cook

School of Science & Engineering, University of Ballarat PO Box 663, Ballarat, 3353.

Email:	 cmroberts@students.ballarat.edu.au
__________________________________________________________________________________________________

Over-browsing/over-grazing has been identified as a threat to woodland vegetation in many areas of Victoria, and 
in recent years, there has been some concern regarding possible impacts of overgrazing on native vegetation in the 
Grampians. A number of native and introduced mammalian herbivore species occur within the Grampians National 
Park, such as eastern and western grey kangaroo, swamp and red-necked wallaby, rabbit, feral goat and red deer. 
Little is known of population sizes and impacts of these herbivores on the park’s ecosystems, and this has made it 
difficult to determine appropriate management approaches. This project aims to increase knowledge and understanding 
of the distribution and abundance of macropod species and red deer in the Grampians National Park. The study is 
using faecal accumulation plots in four woodland Ecological Vegetation Classes (EVCs) to provide a measure of relative 
abundance/activity among sites and EVCs, and to determine the relative role of different vertebrate grazers on vegetation 
damage in the park. Preliminary results will be presented and discussed. 
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Infrared vision in ferrets

Carolyn M. King & Haylie Newbold

Department of Biology, The University of Waikato, Hamilton

Email:	 c.king@waikato.ac.nz
__________________________________________________________________________________________________

Ferrets are Unwanted Organisms under New Zealand’s Biosecurity Act (1993) due to their predation on native protected 
species and their status as potential vectors of bovine tuberculosis. There have been suspicions that ferrets could detect 
the infrared light-emitting equipment used to monitor predator and prey behaviour. This behavioural study describes 
how ferrets were taught to respond to lights of varying frequencies and intensities for food rewards. When the light 
stimulus was changed to infrared (870 nanometres), two of the five ferrets showed strong evidence (average response 
accuracies of 77% ± 4 and 72% ± 2) and one ferret showed relatively weaker evidence (66% ± 3) that they could 
see this wavelength of light. Extraneous cues such as ultrasound or a predictable schedule of stimulus presentation 
were eliminated as potential response cues; hence the ferrets were reacting to the infrared light. It is possible that 
a proportion of feral ferrets can detect the light emitted from infrared monitoring equipment that produces light 
wavelengths at or below 870 nm. This light may potentially attract the predator towards threatened native species, with 
significant implications for conservation.
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Oral delivery a viable strategy for vaccination of macropods?

Janine Buist, J. Rodger, M. Harriss, D. Fletcher & K. Beagley

Marsupial Research Laboratory, Environment and Life Sciences, The University of Newcastle, Callaghan NSW 2308

Email:	 Janine.Buist@newcastle.edu.au
__________________________________________________________________________________________________

We are living in the age of the kangaroo; the current kangaroo population is the highest recorded, making kangaroos 
amongst the most common large wild land mammals on earth. Populations of these proportions have inherent problems 
which have significant negative impacts on; humans, other native fauna and flora as well as the kangaroos themselves, 
particularly in times of drought. Presently there are no practical management solutions available for large populations 
other than shooting. Immunologically-mediated contraception has the potential to provide an alternate management tool 
if the vaccine can be delivered effectively via the oral route. 

One part of the question of applicability of oral vaccines to macropods is bait uptake. This poster outlines the design of 
monitoring equipment and results obtained by studying the response to baits by eastern grey kangaroos and tammar 
wallabies. Results including bait palatability, rate of uptake, amount of uptake, level of population acceptance and 
demographic uptake of baits will be presented.



Fenner Conference on the Environment incorporating the 20th AWMS Conference — Canberra 2007

Notes

86 8786 87

The cryptic distribution of deer in New South Wales: the NSW version of Deer Wars is 
about to escalate 

Daniel Lunney1, Mathew S. Crowther1,2, Anthony W. English3, Jessica V. Bryant1 and Ian Shannon1

1Department of Environment and Climate Change (NSW), PO Box 1967, Hurstville, New South Wales 2220,
2Institute of Wildlife Research, School of Biological Sciences (A08), University of Sydney, New South Wales 2006,
3Faculty of Veterinary Science, University of Sydney, Camden, New South Wales 2570

Email:	 dan.lunney@environment.nsw.gov.au

__________________________________________________________________________________________________

Feral deer are a Key Threatening Process under the NSW Threatened Species Act 1995 and a vector for exotic diseases, 
particularly FMD. However, hunters and some landholders perceive deer as a resource. Moriarty (2004) increased 
the number of species in NSW to six, and the area of occupancy by orders of magnitude. West and Saunders (2007) 
added much to Moriarty (2004) and show high points in abundance. In 2006, we used a postal questionnaire with a 
user-friendly map to locate deer, and nine other iconic species, and used the combined distribution patterns to estimate 
the probabilities of the occurrence of deer throughout NSW. Deer are most widespread from just south of Sydney in the 
Illawarra Region, the southern highlands and southern NSW just west of the Great Dividing Range. The likelihood of 
deer being found in northern NSW and the far west is low. Our findings represent a marked increase in area of occupied 
by deer compared to West and Saunders (2007), thereby adding weight to their conclusion that “Wild deer represent an 
emerging pest animal issue in NSW and Australia”. The NSW version of Deer Wars, the book by Graeme Caughley, is 
about to escalate considerably.
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Conservation benefits of commercial kangaroo harvesting in Australian rangelands

Kylie Singh

Vertebrate Pest Research Unit, Agricultural Research Institute, NSW Primary Industries, Forest Road, Orange 2800, and 
Institute for Applied Ecology, University of Canberra, Canberra 2601

Email:	 singhkylie@yahoo.com.au

__________________________________________________________________________________________________

Ecological changes associated with agricultural settlement in Australia have facilitated an increase in the populations 
of some kangaroo species.  In recent years, this has lead many landholders and some rangeland ecologists to regard 
kangaroos as a significant causative agent of land degradation.  State kangaroo management programs now often cite 
mitigation of rangeland degradation as one of their primary objectives.  However, while the control of overabundant 
kangaroo populations to reduce rangeland degradation has intuitive merit, any conservation benefits arising from such 
programs have yet to be confirmed.  

The conversion of kangaroos from agricultural pests to an economically valuable resource has been suggested as a 
method of allowing graziers to increase the economic feasibility of their management, and hence reduce their potential 
deleterious impacts on biodiversity.  However, whether commercial harvesting is an effective strategy to reduce animal 
numbers to a level that will mitigate rangeland degradation is unknown.  

This study will quantify the impact of kangaroo grazing on the biodiversity and ecosystem function of Australian 
rangelands, and determine the extent to which commercial harvesting can ameliorate these impacts.  Ultimately, this 
research will aid in providing improved, cost-effective kangaroo management programs which are based upon sound 
scientific evidence and clearly defined conservation-related objectives.  


