Science for Healthy Country

Science and Research Plan 2015-2025

Since 1991, Bush Heritage
Australia has applied a
practical and evidence-based
approach to conserving
Australia’s environment and
unique plants and animals.

Protecting Australia’s
natural environment
Bush Heritage Australia is a national leader in landscape-scale conservation. We are
independent, evidence-based and committed to returning the bush to good health.
The plight of many of Australia’s native plants and
animals has progressed to the point where they are now
fighting for survival. One in five of Australia’s
surviving mammals and 16 percent of Australia’s birds
are now threatened with extinction. Currently,
Australia’s National Reserve System (the network of
protected areas, parks and reserves across the country)
is not sufficient to protect our plants and animals from
further harm. It is for this reason that a collaborative
and landscape-scale approach is needed if we’re to
succeed in responding to Australia’s extinction crisis
before it is too late.
Since 1991, Bush Heritage Australia has applied a
practical and evidence-based approach to conserving
Australia’s environment and unique biodiversity. We
carefully select, purchase and manage land of
outstanding conservation value and work in
partnership with others, including Traditional
Owners, pastoralists, and non-government and
government organisations. Working with others
means we are able to have an even greater impact:
creating healthier, more resilient ecosystems for the
benefit of people and our native species.
Science is vital to our conservation management. Our
ecologists work hand-in-hand with land managers to
plan and deliver effective conservation management
for Australia’s species. We use science to inform,
monitor and adapt our conservation strategies and
actions, as well as to advance solutions to key
conservation problems.

An integral part of our science program is working
with our partners to build skills and conservation
capacity through planning, ecological surveys and
research. This is a two-way process, with knowledge
exchange and learning moving in both directions.
Together, we protect biodiversity on a much larger
scale – creating healthier, more resilient ecosystems
that benefit people as well as our native species.

Cover: Mareeba
Rock-wallaby.
Photo by Steve Parish
Left: Naree Station,
NSW. Photo by
Katrina Blake
Above: Pebble Mound
Mouse, Yourka Reserve,
Qld. Photo by
Annette Ruzicka

We use evidence-based conservation
management strategies to:
• support hundreds of species of birds,
reptiles, fish, amphibians and mammals,
thousands of plants, and innumerable
invertebrates, fungi and bacteria;
• protect dozens of threatened ecosystems
and more than 235 species listed as rare or
threatened under state or Commonwealth
law; and
• improve the condition and resilience of
landscapes by reducing threats such as
weeds, feral animals and soil erosion,
managing fire and other natural disturbance
regimes, and reconnecting and restoring
habitat.
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Above: Rainbow
Bee-eater. Photo by
Glen Norris

The situation for our plants and animals:

Top right: Misty
morning on Yourka
Reserve, Qld. Photo by
Annette Ruzicka
Right: Measuring a
Planigale at Boolcoomatta
Station Reserve, SA. Photo
by Annette Ruzicka
Bottom right: Measuring
a leopardwood tree at
Naree Station, NSW.
Photo by Craig Allen

Australia is one of the world’s 17
mega-diverse countries with an
estimated 7 percent of the world’s
species
One in five of Australia’s surviving
mammals are now threatened with
extinction

What does Bush Heritage Australia
contribute?
We are providing secure habitat for at least 235 state
and nationally listed threatened species across our
reserves and partnership properties.
Combined, we help protect and manage over
6 million hectares of land for conservation.
Percentage of Australian species recorded on our
reserves and partnership properties so far:

24%

of all Australian
plant species

Growth in area managed for conservation
Area
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Cumulative area protected
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Partnership agreements

7 000 000

52%

of Australia’s
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5 000 000
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3 000 000
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reptile species
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32%

of all Australia’s
amphibian species.

Bush Heritage Australia
Science Program
Our science mission
Bush Heritage and collaborators generate and
apply scientific knowledge to manage threats to
Australian landscapes. Innovation and bestpractice land management ensure our
landscapes thrive.

Our Approach
Bush Heritage uses science to:
(i) inform decision making using existing knowledge;
(ii) generate new knowledge through research and
modelling; and
(iii) design biological surveys and ecological monitoring.
This Science Plan is our blueprint to increase
capacity and collaboration across all three areas
of our science program.

Informing investment and
management decisions
Bush Heritage is a data driven organisation.
We generate and apply scientific and traditional
knowledge to inform investment and management
decisions, which drive our strategies and actions.
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Above: Dr Jim Radford
at Boolcoomatta
Reserve, SA. Photo by
Peter Morris.
Below: Biological survey
at Naree Station, NSW.
Photo by Katrina Blake

Research
Research across a range of ecological and
environmental management disciplines is required
to find solutions to conservation problems and
increase our foundational knowledge of landscapes,
ecosystems and species. This plan includes strategies
and actions to double Bush Heritage’s research
capacity through partnership and collaboration
with scientists and students from a wide range of
universities and other organisations.

Survey and monitoring
We will continue to use scientific principles to design
and implement our biological survey, ecological
monitoring and mapping programs. Baseline knowledge
of the species and communities present on our
properties is essential if we are to manage them
effectively. Monitoring is critical to the evaluation and
review of our conservation management actions. As our
property portfolio grows, we will increasingly look to
citizen scientists and collaborative programs (e.g. Bush
Blitz) to collect data and generate new knowledge.
Communication and knowledge exchange is the final
step in the process. Our findings will be shared with
our partners, supporters, the scientific community
and the general public.
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The Bush Heritage Science
Plan includes:

54 research projects with partners
from 24 universities or other
organisations.
Actions to double our science
capacity by 2025 through
collaborative research, science
fellowships and citizen science.
Support for young scientists with
new post-graduate scholarships,
internships and placements.
Growth to support 120 collaborative
research projects by 2025 aimed
at halting biodiversity loss.

Flagship research themes
Bush Heritage will collaborate with national leaders in
ecology and environmental management to increase
our science capacity and address knowledge gaps.
We are committed to supporting students and young
scientists through scholarships and incentives.
Traditional knowledge and ‘two-way learning’ will
become an increasingly important part of our science
program in our work with Aboriginal partners across
the country.
This 10-year Science Plan aims to build sustainable
research partnerships in each state and territory and
double the number of collaborative research projects
we undertake by 2025. Our research will be focused
on six flagship research themes, each pivotal to our
work, and which address key biodiversity
conservation issues in Australia.

Above: Western Blue-tongue at Chingarrup
partnership, WA. Photo by Annette Ruzicka
Right: Horace Rocky, Umpila Elder, and Bush
Heritage Chief Executive Gerard O’Neill on
Cape York, Qld. Photo by Emma Ignjic
Bottom right: Team of Umpila rangers,
Bush Heritage staff and scientists at the
Umpila rocky lake survey, Cape York.
Photo by Emma Ignjic
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Bush Heritage Australia’s
reserve and partnership
network and priority
landscapes

Arafura

Darwin

Wunambal
Gaambera

Warddeken

Arnhem Land

Kimberley

Bunuba

Research theme 1:
Landscape connectivity

Western Australian Desert

Birriliburu
Hamelin
Eurardy
Mid-west WA Rangelands

Gunduwa

Lesueur-Eneabba

Planting native vegetation to reconnect the Fitz-Stirling
region. Photo by Jessica Wyld Photography

Charles Darwin

Perth
Yarraweyah
Falls

Research theme 2:
Habitat refugia

Bon

Kojonup

Yarrabee

South West WA

Gondwana Link
Beringa
Chereninup Creek

Chingarrup
Monjebup,
Monjebup North,
Red Moort

Research theme 3:
Introduced species and overabundant native species

Scottsdale Reserve Field Officer Brett Peden poses with
Murray Cod before it’s released back into the refuge of
the Murrumbidgee River. Photo by Annette Ruzicka

Executive Manager for the West Luke Bayley and PhD
candidate Tom Doherty tagging a feral cat on Charles
Darwin Reserve, WA. Photo by Annette Ruzicka
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Research theme 6:
Restoration ecology

a Swamp
Cape York

n

Umpila

d

n Bon

Olkola
Fan Palm
Balkanu
Yourka

Gulf Plains

Einasleigh Uplands

Endangered box gum woodlands on Scottsdale Reserve,
NSW. Photo by Lochman Transparencies

Mitchell Grass Downs
Mulligan

Cravens Peak

Ethabuka

Edgbaston

Pullen
Pullen

Goonderoo

Reedy Creek

Carnarvon
Brigalow

Research theme 5:
Species in our landscapes

Brisbane

Bulloo

Arid Recovery

Currumbin
Valley

Naree

SA Arid Rangelands
Paroo Warrego

Nantawarrina
Boolcoomatta

South
Endeavour
Trust

Northern Woodlands

Mawonga

Canberra
South East NSW

Adelaide
Nardoo Hills

Scottsdale
Tarcutta Hills

Riverina Goldfields
John
Colahan
Melbourne
Griffin

Liffey
Valley

Brogo

Sydney
‘Nameless’ Sylvan
Burrin Burrin
Upper Murrumbidgee
Demonstration Reach
Kosciuszko 2 Coast

South Esk Pine
Friendly Beaches

Nationally threatened Dusky Hopping-mouse. Photo
by Peter Morris

Research theme 4:
Fire ecology

Tasmanian Midlands

Tasmanian
Hobart
Midlandscapes

Bush Heritage reserves
up to 1000 ha

Geographic regions
Western Australian Desert

up to 100 000 ha

Northern Savannah

up to 300 000 ha

Arid Riverine
Grassy Ecosystems North

Bush Heritage partnerships

Spencer

Aboriginal partnership

Southwest Floristic

Regional partnership

Grassy Ecosystems South

Local partnership

Southeast Coastal and Highlands

Healthy Landscapes Manager Glen Norris performs fire
management at Ethabuka Reserve, Qld
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Research theme 1:
Landscape connectivity
Above: Flora at
Monjebup Reserve, WA.
Photo by Lochman
Transparencies

The study of how habitat loss and fragmentation
affects plants and animals has been a major research
topic in conservation biology over the past 40 years.
One of the accepted principles to emerge is that plant
and animal populations that are divided or isolated
by habitat loss are more likely to decline and suffer
local extinction than populations that persist in large,
intact and connected habitat. Movement of individual
animals through the landscape is critical for
supporting viable populations – allowing animals to
disperse into new habitat, to find shelter, mates and
food, as well as maintain genetic diversity and ‘rescue’
declining populations.
That’s why revegetation, restoration and retention of
critical habitat linkages have become a recognised
strategy for reconnecting fragmented landscapes to
boost plant and animal populations.

We help protect and manage over
6 million hectares of land for
conservation.
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landscapes
and deliver
the greatest
benefit for
the
This research
theme
will address
key
largest number of species.

issues in applied landscape connectivity
such as:

Which parts of the landscape are
most important to protect or restore
to increase connectivity, and for
which species or groups of species?
What are the risks or potentially
perverse outcomes of increasing
connectivity?
How do species and populations
maintain connectivity in ephemeral
environments?

Case Study: Re-connecting the Fitz-Stirling:
implementation of ‘five star restoration’ to increase
landscape connectivity in Gondwana Link
Landscape connectivity principles have been used to
design and prioritise our actions in the Fitz-Stirling
region of southwest Western Australia, in order to
fill a critical habitat gap in the 1000 kilometre
Gondwana Link connectivity project.
The multi-property conservation program – a
partnership with Greening Australia and Gondwana
Link Ltd - is protecting, reconnecting and restoring
habitat between the Stirling Range and Fitzgerald
River national parks. Within the Fitz-Stirling focal
landscape, over 1500 hectares have now been actively
revegetated with a further 850 hectares regenerating
naturally.

At Chereninup Creek, revegetated areas are now
supporting the same number of insectivorous and
more nectarivorous birds as adjacent, undisturbed
mallee heath. Honey Possums and Pygmy Possums
have recolonised revegetated areas 4-5 years after
planting. These results attest to the increased ability
of animals to move through the landscape to reach
and colonise new habitat. We will continue to
monitor the outcomes of our restoration efforts with
the help of citizen scientists and student projects.

Above: Gondwana Link
partnership Yarraweyah
Falls, WA. Photo by
Jessica Wyld Photography
Below: Purple-gaped
Honeyeater at
Chingarrup partnership,
WA. Photo by Annette
Ruzicka

This has increased connectivity within the landscape,
resulting in a 300 percent increase in bird activity
in revegetated sites at Bush Heritage’s Chereninup
Creek and Yarrabee reserves, and Chingarrup
(a partnership property).

9

Research theme 2:
Habitat refugia

Above: Cameron Creek
flowing through Yourka
Reserve, Qld. Photo by
Wayne Lawler / EcoPix

Not all parts of the landscape are equal. Some
environments and ecosystems provide
disproportionately more resources and habitat than
others. Where these areas support productive
breeding populations (i.e. well-above replacement of
parents), they are known as source habitat – areas
from which animals can then disperse and colonise
other areas.
Other parts of the landscape provide refuge for
plants and animals during times of drought, flood,
fire or other extreme events. It is important to know
where such refuge habitat exists and to manage it
carefully. Knowing where species may retreat or
shift to under climate change becomes increasingly
important for combating biodiversity loss and
species decline in Australia.

This research theme will seek to identify
source habitat and refugia by asking:

What are the important refugia
(drought, fire, climate change) for
plants and animals and where do
they occur in the landscape?
How can we use remote-sensed data
for identifying, defining and
monitoring source areas and refugia?
How can we use refugia to increase
the effectiveness of land
management activities?

That’s why ecological research and conservation
activities, such as fencing, weed and feral animal
control, need to work together to identify, monitor
and better protect refugia and source habitat that is so
important to the survival of our native species.
Further, identifying areas where feral animals
congregate during wet or dry times may increase
effectiveness of control measures.

More than 20% of Australia’s remaining 386 land mammal species are
threatened with extinction
10

Case study: Macquarie Perch – critical requirements
for recovery
A research project being conducted by PhD candidate
Prue McGuffie from the University of Canberra, and
supported by Bush Heritage, seeks to identify
spawning habitat and areas critical to survival for a
nationally endangered fish, the Macquarie Perch.
Prue is working in the upper Murrumbidgee River,
adjacent to Bush Heritage Australia’s Scottsdale
Reserve, 75 kilometres south of Canberra. A network
of submerged listening stations installed along
stretches of the river will track daily and seasonal
movement and habitat use of fish that have been
implanted with acoustic tags. Tagged individuals
will also be used to locate spawning areas, which will
then be used to study the processes (e.g. flow, water
conditions) affecting spawning, recruitment and
juvenile growth.

A sister project is using the same acoustic listening
network to further investigate the threat posed by
common carp to the survival of endangered native
fish, like the Macquarie Perch. The project is the first
to track carp in an upland river system in New South
Wales, and will determine seasonal migration
patterns, population structure and interaction of carp
with native species. Bush Heritage and NSW fisheries
experts will use the data to determine the best carp
removal and control options to safeguard native fish
in the upper Murrumbidgee River.

Top left: Prue McGuffie, PhD candidate with
Macquarie Perch, Scottsdale Reserve, NSW.
Photo by: Prue McGuffie
Top right: Peter Saunders puts carp on ice as
part of pilot project on carp control at Scottsdale
Reserve, NSW. Photo by Annette Ruzicka
Bottom right: Electro fishing for carp as part of
pilot project on carp control at Scottsdale
Reserve, NSW. Photo by Annette Ruzicka
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Research theme 3:
Introduced species
and over-abundant
native species

Top: Beaufort property,
Tasmanian Midlands
partnership. Photo by
Matthew Newton
Above left: Feral cat
devours gallah. Photo by
Jiri Lochman / Lochman
Transparencies.
Above right: Fox eating a
native animal. Photo by
Lochman Transparencies

Introduced plants and animals pose one of the
greatest threats to the survival of many native species
and the health of our ecosystems. Introduced plants
cause environmental damage by displacing native
plants, altering vegetation structure and disrupting
natural disturbance regimes (e.g. fire). Introduced
and domestic animals such as cats, foxes, livestock
and rabbits prey on native species, compete for habitat
and resources, and degrade habitat such that it
becomes unsuitable for many native species.
Human-induced changes to landscapes and natural
ecosystems have also triggered population increases in
some native species in certain areas, such as noisy miners
and kangaroos, which now present a threat in some
habitats to other native animals, such as woodland birds.
Despite many years of feral animal and weed control
in Australia, research is still needed to find more
effective means of control for many established and
emerging introduced species. More critically, we need
to understand the interactions between species, the
effect of other management interventions (e.g. fire)
on introduced species, and ecosystem level impacts of
introduced species, in order to determine the best
strategies for reducing pressure on the survival of
native plants and animals.

This research theme will address
questions such as:

What are the interactions and trade-offs
involved in invasive species control?
What are the optimal management
strategies? For example, does the
removal of one predator (e.g. dingo,
fox) lead to an increase in lowerorder predators (e.g. cats) or other
pest animals (e.g. rabbits)?
What are the most effective means
of control or containment of invasive
weeds (e.g. African lovegrass,
Siam weed, gorse, buffel grass)
or pathogens (e.g. Phytophthora)?
What is the most effective means
of feral cat control? Are there
new methods, approaches and
technologies that can be used?

Feral cats now cover 99.8 percent of Australia, with individual cats consuming up to 1000 native
animals every year.
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Case study: Restoring
resilience in wildlife
populations
Bush Heritage is an industry partner in an Australian
Research Council (ARC) Linkage project being led by
Profs. Menna Jones and Chris Johnson from the
University of Tasmania looking at the interactions
between cats and native species in the grassy lowland
plains of the Tasmanian Midlands. This region is the
stronghold for several iconic marsupials that are
extinct or close to extinction on the Australian
mainland, including the Tasmanian (or eastern)
Bettong, Spotted-tailed Quoll and Eastern Barred
Bandicoot.
The study will focus on how these vulnerable native
species forage and behave under different levels of
perceived predation risk from cats. Analysis of these
risk-sensitive foraging decisions in relation to
fine-scale, meso-scale and landscape-scale habitat
structure, condition and assessment of gene flow will
inform conservation organisations about how to
reconnect and restore habitat to better protect native
species against predation by feral cats.

Top: Eastern Barred
Bandicoot at Tasmanian
Midlands Partnership, Tas.
Photo credit: Tasmanian
Land Conservancy
Above: feral cat caught on
camera. Photo credit: Bush
Heritage Australia
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Research theme 4:
Fire ecology
Above: Control burn at
Carnarvon Station
Reserve, Qld. Photo by
Emma Burgess
Below: Squatter Pigeon
at Carnarvon Station,
Qld. Photo by Wayne
Lawler / EcoPix

Fire is an integral part of Australian ecosystems and
was used extensively for thousands of years by
Aboriginal people. Since European settlement and the
introduction of agricultural systems, the nature of fire
(its extent, patchiness, frequency, intensity and
seasonality) has changed significantly from that which
most Australian species and ecosystems are adapted to.
The consequences of this significant change are not
well understood – in particular how fire management,
including controlled burning methods, could be used
more effectively to benefit biodiversity.
Understanding and assessing the likelihood and
consequences of bushfire and the use of planned
burning to prevent large fires, stimulate regeneration
and manage biodiversity, is an important
conservation management activity.
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This research theme will address
questions such as:

What is the influence of scale (how
much), seasonality (when) and grain
size (size of patch burns) of fire
(planned and unplanned) on the
viability of plants and animals? How
does this vary between biomes?
Does pyrodiversity beget biodiversity?
What is the influence of grain size of
the mosaic on this relationship?
What are the interactions between
fire, macropods, predators and native
and exotic grasses?

Case study:
Pyrodiversity for
biodiversity in the
Brigalow Belt
In Queensland’s Brigalow Belt, a five-year study
investigated how to manage fire for biodiversity and
to protect vulnerable species. Bush Heritage
provided a scholarship through the Andyinc
Foundation to support University of Queensland
PhD candidate, Emma Burgess to assist us with
this research.
On Carnarvon Reserve, in the midst of the
Carnarvon Ranges in central Queensland, the study
demonstrated a clear link between fire history and
habitat structure and plant species composition of
sub-tropical woodlands.
Emma has also shown that at intermediate spatial
scales (~1 km2), the amount of woodland habitat, and
in particular relatively long-unburnt habitat, was the
most important determinant of the richness of small
woodland birds.

Top: Crested shrike-tit.
Photo by Rob Drummond
Above: Carnarvon Station
Reserve, Qld. Photo by
Wayne Lawler / EcoPix

This research is informing large-scale fire
management practices that have a better chance of
boosting the survival of threatened woodland birds,
while containing unplanned wildfires.
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Research theme 5:
Species in our
landscapes
Above: Red-tailed
Phascogale. Photo by Jiri
Lochman / Lochman
Transparencies.
Top right: Swift Parrot.
Photo by Chris Tzaros
Bottom right: Redfinned Blue-eye at
Edgbaston Reserve, Qld.
Photo by Dr Adam
Kerezsy
Opposite top: Angela
Sanders with Red-tailed
Phascogale at Kojonup
Reserve, WA. Photo by
Geoff Corrick
Opposite below: Mallet
woodland at Kojonup
Reserve, WA. Photo by
Angela Sanders

Keystone species
Research has shown that habitats with greater species
diversity are more resilient to events such as fire or
drought, and that particular species play a major role
in keeping a habitat functioning. Such species may act
as primary producers, habitat formers, pollinators,
soil aerators or nutrient recyclers, or be top-order
predators. By focusing on protecting and restoring
populations of these keystone species we will help
achieve more robust ecosystem function and
healthier landscapes overall.

Indicator species
The presence of specific species in the landscape can
indicate whether or not elements of a habitat are
functioning well. As our efforts to restore keystone
species make our conservation work more effective by
helping to drive ecosystem function, so indicator
species assist us to monitor our progress. Our work
will focus on protecting and restoring the priority
habitats in each landscape we work in, and we will
monitor our progress by tracking the health of
indicator species that rely on those habitats.

Culturally significant species
These species are important to our culture or to that
of our partners. In many cases, these species are also
keystone or indicator species. Maintaining current
populations or bringing these species back to the
landscape will be driven by the community for which
they have special significance.
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This research theme will address
questions such as:

Which critical species are required to
drive function in each landscape?
What are the best indicator species for
our conservation targets in each
landscape?
Which species in the landscape carry
special cultural significance?
What are the key threatening
processes for all of these species?
What are the key requirements to
maintain these species in the
landscape?
What are the most effective means of
abating threats and increasing the
viability of threatened species?

30 Australian mammals are listed
as extinct.

Case study: Re-introducing
the nationally vulnerable
Red-tailed Phascogale into
Kojonup Reserve
Bush Heritage Australia’s first translocation of a
threatened mammal – the tiny Red-tailed Phascogale –
into the largest protected area of wandoo woodland in
Western Australia’s Kojonup region has boosted the
prospects of long-term survival of this tiny treeleaping marsupial.
This species was once widespread across Western Australia
and semi-arid southern Australia. Bush Heritage partnered
with Western Australia’s Department of Parks and Wildlife
to reduce the threat of extinction for the phascogale.
In two phases, from 2010 to 2012, 30 phascogales were
translocated onto Kojonup Reserve and wool-lined nest
boxes augmented natural hollows used for nesting and
breeding. Bush Heritage’s long-term feral predator and
rabbit control program at Kojonup Reserve has protected
them from predators and maintained habitat quality.
Four years on, the phascogales are breeding and
continuing to use the nest boxes extensively, with 30 new
nest boxes ready to be added by Bush Heritage to a more
extensive area – to encourage the population to grow.
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Research theme 6:
Restoration ecology
Above: Scottsdale
Reserve, NSW. Photo
by Peter Saunders

Bush Heritage seeks to purchase and manage land of
high conservation value in the best possible
condition. Yet many of our reserves and partnership
properties contain areas that have been degraded by
former land uses or introduced threats such as weeds
or feral animals.
Restoration isn’t just about planting trees. It is a
complex process of simulating natural systems,
requiring detailed landscape analysis, understanding
of underlying ecosystem ecology, and comprehensive
restoration design. To be successful at large-scale
restoration it is vital to study how restoration
interventions affect ecological processes, as well as
the relationship between restoration actions and the
trajectory of ecosystem recovery.
Bush Heritage carries out rigorous analysis of target
species and their habitat requirements to ensure that
restored landscapes replicate the natural systems
needed to support wildlife. For example, the
provision of log piles and rocks to our plantings has
meant that small lizards have rapidly colonised
revegetated areas at Monjebup Reserve.

18

This research theme will address these
issues through questions such as:

What techniques are required to
overcome major transitional changes
in degraded ecosystems?
How can we increase the effectiveness
of restoration through provision of
habitat features (e.g. rock mounds,
rolled wire ‘refuges’, logs etc.)?
How can we redress threatening
processes other than habitat loss
through restoration (e.g. feral
predators, weeds, soil erosion)?

Case study:
Effectiveness of grassy
box woodland restoration
at Scottsdale Reserve.
Restoration ecology is a driving principle behind the
restoration work on Bush Heritage Australia’s
Scottsdale Reserve. Located 75km south of
Canberra, we aim to restore nationally endangered
white box grassy woodlands on the southern
tablelands of New South Wales.
The project strives to determine how to encourage
long-lived eucalypts, such as white box and yellow
box, back into the landscape while simultaneously
promoting regeneration and survival of native grasses
and understory species. This will also improve habitat
conditions for threatened woodland birds, such as the
Hooded Robin and Speckled Warbler.
In partnerships with Greening Australia and scientists
and students from the Australian National University,
we are monitoring and evaluating restoration
methods and conditions in order to maximise
survival rates for replanted eucalypts and contribute
new knowledge to existing restoration methods.

Top: Yellow box saplings
awaiting planting. Photo by
Annette Ruzicka
Above: Restoration work at
Scottsdale Reserve, NSW.
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Key actions to double our
science capacity
Above: Gecko at
Boolcoomatta Reserve,
SA. Photo by Annette
Ruzicka

The Bush Heritage Science Plan aims to double our
science and research output by 2025 through building
sustainable long-term research partnerships and
doubling the number of collaborative research projects
we undertake.
To achieve this, we have identified the following key actions.

Secure nationally-competitive research grants
Partner with academics to undertake multi-year
research projects, funded through nationallycompetitive research grants.
Objective: By 2025, Bush Heritage has been a Partner
Organisation on 10 new nationally-competitive
research projects.

Secure small research grants
Secure funding for Bush Heritage-led research through
small ($10,000-$50,000 per year) research grants.
Objective: Increase funding from small research grants
such that by 2025, Bush Heritage secures three small
research grants per year.

Bush Heritage scholarship scheme
Scholarships and research assistance will be offered to
outstanding students enrolled in honours or postgraduate research programs to conduct relevant and
applied research on Bush Heritage properties.
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Objective: By 2025, Bush Heritage is offering four
post-graduate scholarships per year.

Bush Heritage internships
University work placements and recent graduates will
be offered internships to undertake specific research,
monitoring or survey projects on Bush Heritage
reserves and as part of our partnerships. Interns will
receive vocational training, stipend, accommodation,
support and supervision.
Objective: By 2025, Bush Heritage is offering two
science internships per year.

Bush Heritage Science Series
Publish and promote a series of reports that synthesise
current thinking and stimulate discourse in topical
conservation issues.
Objective: By 2025, Bush Heritage has published four
“Science Series” reports.

Bush Heritage Scientist in Residence program
Establish a program for world-leading scientists and
thinkers to be resident in Bush Heritage for an
extended period.
Objective: By 2025, Bush Heritage is offering a Scientist
in Residence each year.

Transformational Change Forum
Establish a multi-platform forum (on-line blogs and
posts, symposia, public lectures, workshops, open days)
to bring together practitioners and scientists to foster
learning and influence across a broad cross-section of
the community (land management practitioners,
farmers, policy makers, politicians, public).
Objective: By 2025, Bush Heritage is leading an active
and influential forum that is at the forefront of
transformational change in environmental policy
and practice.

Science Fellowships
Create dedicated positions within Bush Heritage for
research scientists to develop and lead multiinstitutional research of direct and applied relevance
to Bush Heritage’s mission.
Objective: By 2025, Bush Heritage employs three
Science Fellows.

Centres of learning
Establish field stations that act as hubs for scientific
research, community education, citizen science,
volunteers and visitors.

Top: Echidnas at Tasmanian
Midlands Partnership. Photo
by Dr Matt Appleby
Above: A night roost
of Kookaburras in
mahogany forest at Yourka
Reserve, Qld. Photo by
Wayne Lawler / EcoPix

Objective: By 2025, Bush Heritage has four ‘Centres
of learning’.
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Key research projects currently underway in
each of the flagship research themes.
Flagship research theme

Key projects

Landscape connectivity
Re-connecting the Fitz-Stirling: implementation of ‘five star restoration’ to increase
landscape connectivity in Gondwana Link, south-west Western Australia. Bush
Heritage-led research examining re-colonisation of restored and re-connected habitat
in a fragmented landscape.
The endangered Swift parrot as a model for managing small migratory birds – life history,
spatial ecology and population viability. Australian Research Council (ARC) Linkage
project led by Dr. Rob Heinsohn from Australian National University (ANU),
studying movement patterns of the swift parrot.

Source habitat and refugia

Boom-bust dynamics in the arid zone. Long-term research led by Prof. Chris Dickman
and Assoc. Prof. Glenda Wardle from the University of Sydney (USyd) to understand
the influence of climate variability and species interactions on ecosystem functioning
and resource use on Ethabuka and Cravens Peak reserves.
Response of arid-zone fauna to a flood-induced resource pulse. Bush Heritage-led
research examining the response of fish, waterbirds and small mammals in the
Mulligan River catchments to the once-in-a-generation floods of 2010 and 2011.
Ecology of Great Artesian Basin endemic invertebrates. University of Queensland (UQ)
PhD candidate, Renee Rossini is studying the environmental factors that influence the
presence and abundance of the unique invertebrate fauna that inhabit springs on
Edgbaston Reserve.
Managing for biodiversity in boom and bust cycle environments. Bush Heritagesponsored PhD candidate, Justin McCann from University of New South Wales
(UNSW) is commencing a project on Naree Station Reserve to understand the
importance of river flows, the effects of introduced grazing species on riparian
systems and the importance of Back Creek Swamp and Yantabulla wetland for
waterbird populations.
Resource partitioning in honey possums and western pygmy possums. University of
Western Australia (UWA) Honours student, Bianca Theyer, will look at critical habitat
requirements of these species in the Fitz-Stirling section of Gondwana Link.
Charles Darwin Reserve Climate Change Observatory. Partnership with the
Conservation Council of Western Australia, led by Nic Dunlop, to study the longterm impacts of climate change on several ecological indicators at this important
climate transition zone.
Mapping rainforest patches in the northern Kimberley. University of Tasmania (UTAS)
PhD candidate, Stefania Ondei is mapping the distribution of rainforest patches on
Wunambal Gaambera land using remote sensing, historic aerial photo analysis, and
ground assessment.
Regional occurrence and distribution of arboreal mammals in the Einasleigh Uplands.
Mammal ecologist, John Winter is surveying possums and gliders on Yourka Reserve
as part of a regional study on population trends and distribution.
Macquarie perch – critical requirements for recovery. University of Canberra PhD
candidate, Prue McGuffie, is studying the micro-habitat requirements, recruitment
biology and the influence of flow on a threatened native fish, Macquarie perch, in the
Murrumbidgee River, adjacent to Scottsdale Reserve in New South Wales.
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Flagship research theme

Key projects

Introduced species and overabundant native species

Siam weed, grader grass and fire – managing multiple threats in tropical woodlands. Bush
Heritage-led project evaluating different weed control methods and detailed mapping of
weed infestation on Yourka Reserve.
Keystone effects of Australia’s top predators (dingoes, devils and biodiversity). ARC Linkage
project led by Dr Mike Letnic from UNSW examining the role of dingoes in structuring
ecosystems and sustaining biodiversity at Cravens Peak Reserve.
Weathering the perfect storm: mitigating the post-fire impacts of invasive predators on small
desert vertebrates. ARC Discovery project led by Prof Chris Dickman from USyd,
examining the role of small stands of trees in providing refuge for small vertebrates
from feral predators and testing novel methods of protecting them following wildfire.
Evalution of feral predator control on Charles Darwin Reserve. Collaboration with
Earthwatch and Edith Cowan University’s Rob Davis and Tim Doherty to examine feral
cat habitat use, impacts on native fauna and the effectiveness of baiting programs.
Restoring resilience in wildlife populations. ARC Linkage project led by Prof Menna Jones
from UTAS to create an animal-centric approach to habitat restoration in the
Tasmanian midlands, based on risk-sensitive foraging decisions by individual animals
under predation pressure.
Ecology of the feral cat (Felis catus) in coastal heaths and mallee ecosystems of the south
coast of Western Australia. Bush Heritage supported PhD candidate, Sarah Comer from
UWA is studying the diet, resource use and impacts on native fauna of feral cats in
fragmented and intact landscapes in south-west Western Australia.
Investigating the optimal density of large native herbivores for native biodiversity
conservation in temperate grassland and grassy woodland communities. Bush Heritage
Andyinc Foundation Environmental Scholarship holder, Brett Howland from ANU is
completing his work on Nardoo Hills and Scottsdale reserves into macropod grazing
and faunal communities.
Ecology of Gambusia at Edgbaston Springs. University of Canberra Honours student,
Nathan Clough will examine the breeding biology, diet and habitat use of the invasive
fish Gambusia holbrooki, the primary threat to the endangered red-finned blue-eye fish.
Relationship between water ephemerality and animal biodiversity. University of New England
PhD candidate, Dana Vickers will be using Naree Station Reserve in her research on how
water availability affects animal communities and how this is modified by feral cats.

Fire ecology

Managing fire for nature conservation in subtropical woodlands. Bush Heritage Andyinc
Foundation Environmental Scholarship holder, Emma Burgess from UQ, is
examining the applicability of the ‘mosaic burning’ paradigm to vegetation structure
and bird communities at the ‘meso-scale’ on Carnarvon Station Reserve.
Evaluation of fire management in tropical woodlands. Bush Heritage-led research
examining changes in vegetation structure and bird community composition (with
help from Birdlife Australia’s North Queensland group) in response to prescribed
burning and bushfire.
When and how frequently should we burn a senescing landscape to safeguard against loss
of species? Partnership with Dr. Ayesha Tulloch, formerly of UQ, now ANU to
determine the extent, frequency and patterns of fire to maintain biodiversity in the
kwongan shrublands of the Fitz-Stirling pathway in south-west Western Australia.
Fire regimes and their effects on vegetation at Charles Darwin Reserve. Dr. Eddie van
Etten and students from Edith Cowan University have been documenting patterns of
fuel accumulation and plant species composition in different fire-age classes at
Charles Darwin Reserve. This has been expanded recently to also examine bird
species in relation to fire history.
Pyroherbivory and the nexus between Aboriginal fire mosaics and kangaroos. University
of Tasmania PhD candidate, Angie Reid will work with Wunambal Gaambera rangers
in the Kimberley to study the interaction between fire, grass productivity and
kangaroo diversity and abundance.
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Flagship research theme

Key projects

Species in our landscapes

Re-introducing the nationally vulnerable red-tailed phascogale into Kojonup Reserve.
In partnership with Western Australia Department of Parks and Wildlife, Bush
Heritage has established a population of phascogales on Kojonup Reserve in
Western Australia, through wild-to-wild translocation, provision of nest-boxes and
ongoing feral animal control and fire management.
Recovery of one of the world’s most endangered species, the red-finned blue-eye fish, at
Edgbaston Reserve. A multi-faceted project, being led by Bush Heritage, to develop
techniques to eradicate and then quarantine springs from invasive fish, enabling
new populations of red-finned blue-eye to be established through relocation.
Recovery and supplementation of threatened Victorian orchids. Bush Heritage is
working with Julie Whitfield from Amaryllis Environmental to monitor and
increase the populations of rare and threatened orchids such as the robust
greenhood and Stuart Mill spider-orchid on Nardoo Hills and JC Griffin reserves.
Searching for the elusive marsupial mole. In partnership with Joe Benshemesh from
La Trobe University and the Birriliburu rangers, we are undertaking surveys in the
Little Sandy Desert for one of the most elusive and reclusive of creatures, the
northern marsupial mole.
Malleefowl nest mound discovery and monitoring. Long-term partnership with the
Northern Malleefowl Protection Group to search for malleefowl mounds and
conduct annual monitoring of mound activity at Eurardy and Charles Darwin
reserves, Western Australia.
Establishing a new population of the vulnerable striped legless lizard on Scottsdale Reserve.
Working with Brett Howland from ANU, we are salvaging individuals from a
development site and relocating them to grassland on Scottsdale Reserve.
Re-introduction of threatened mammals onto Bush Heritage properties. Building on
an existing partnership with Arid Recovery developed through the South Australian
Rangelands Alliance, we will seek to release threatened critical weight range
mammals onto Bon Bon and Boolcoomatta reserves.

Restoration ecology

Ecosystem restoration at Monjebup Reserve. Bush Heritage-led research on design and
implementation of restoring greenfield sites to functioning ecosytems, replete with
fauna habitat and near-complete f loristic composition.
Effectiveness of grassy box woodland restoration at Scottsdale Reserve. The methods
and outcomes of a large-scale revegetation project to restore 300 hectares of grassy
box woodlands is being monitored and evaluated by Dr. David Fruedenberger and
students from ANU.
Principles and Standards for Ecological Restoration and Rehabilitation in Australia.
Participation in development of national standards for revegetation and restoration
being led by the Society for Ecological Restoration Australasia.
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To be part of this exciting future and to discuss
opportunities for research collaboration,
please contact:
Dr Rebecca Spindler
Executive Manager Science and Conservation
Bush Heritage Australia
Rebecca.Spindler@bushheritage.org.au
+61 (0)421 428 793
Dr Kate Fitzherbert
Conservation Strategy and Systems Manager
Bush Heritage Australia
kate.fitzherbert@bushheritage.org.au
+61 (0)408 561 469

White stallion pinnacle at Carnarvon Station
Reserve, Qld. Photo by Cathy Zwick
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