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Our national parks represent some of 
our most valued areas of public land: 
they protect native plants and animals, 
conserve natural beauty, they offer 
many opportunities for recreation and 
enjoyment, and they preserve sites of 
cultural significance.

Around the world, there is a growing realisation that properly 
protecting our natural and cultural heritage values involves not 
just creating reserves, but also actively managing them in a way 
that is open to ongoing evaluation and refinement.

Properly managing and controlling introduced pest species is 
a crucial part of this process. Feral animals and weeds are one 
of the most significant threats to biodiversity conservation in 
NSW. They can also have substantial impacts on agriculture as 
well as Aboriginal and historic sites. 

Managing and reducing the impact of pest species is therefore a 
fundamental goal of the NSW Government. 

This is why the Government has significantly increased the 
resources allocated to fight this problem. In 1994–95, the pest 
management budget was around $1 million. The 2006–07 
Budget will see a record $18 million spent on the problem. 

As a result, there are now more people than ever before working 
both inside and outside our national parks to reduce the impact 
of pest species. As this report clearly shows, their work is paying 
dividends.

The report also provides the latest evaluation of management 
performance, and provides information on priority feral animal 
and weed control programs for the next 12 months, as well as 
new directions and initiatives being pursued.

Bob Debus MP
Minister for the Environment

Rainforest in New England National Park.
S. Ruming

Minister for the Environment’s message
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The New South Wales park system has grown dramatically over 
the past decade. This extensive reserve system contains a vast 
array of natural ecosystems, areas of scenic beauty and places of 
historic and cultural significance. With this commitment comes 
a responsibility to protect our national parks from processes 
which have the potential to damage these values. The State of 
the Parks 2004 report outlined some of the challenges inherent 
in managing a large and diverse park system, and identified 
inappropriate fire regimes, weeds and pest animals as the three 
major pressures on conservation values in NSW national parks. 
This report describes the weed and pest management issues 
affecting the park system, and provides an evaluation of our 
performance in pest management.

Weeds and pest animals occur in all Australian landscapes, both 
within and outside national parks. Although management is 
able to contain the impacts of these pests within acceptable 
limits, their total eradication is not achievable, and the need for 
management will continue into the future. As this report clearly 
demonstrates, the National Parks and Wildlife Service (NPWS) is 
a leader in pest management in NSW, investing over $18 million 
this year in managing weeds, such as bitou bush, and pest 
animals, such as foxes and wild dogs.

As well as developing improved techniques and approaches 
to pest management, it is vital that we monitor and evaluate 
our performance so that practices can continue to be refined 
and improved. The State of the Parks program collects detailed 
information on our management performance in every park 
in NSW. As well as making the results available through public 
reports such as this one, the information is used to continually 
improve our management performance. In this way, the State 
of the Parks program aims to involve the NSW community 
in ensuring that our park system receives the best possible 
protection into the future.

Lisa Corbyn
Director General
Department of Environment and Conservation NSW

Dr Tony Fleming
Head NPWS, Deputy Director General
Department of Environment and Conservation NSW
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Summary

Goulburn River National Park.
S. Ruming

Invasive species (weeds and pest animals) represent one of the 
greatest threats to biodiversity around the world. They also 
cause financial losses to agriculture and other industries, and 
damage areas of cultural significance. Managing the impacts 
of pests is therefore an issue of great importance for the 
managers of all land tenures. The problem requires sustained, 
long-term management to minimise the damage by pests to 
environmental, economic and social values.

The NSW National Parks and Wildlife Service (NPWS) manages 
pests within the state’s park system to protect native flora 
and fauna, maintain natural ecosystems and cultural heritage, 
and minimise the spread of pest animals and weeds to and 
from neighbouring land. One of the keys to successful pest 
management is cooperation, and NPWS actively works with 
other agencies, private landholders and community groups. 

The complete eradication of pests over wide areas of different 
land tenures is, however, rarely practicable. It is therefore 
necessary to prioritise pest management efforts and allocate 
resources to those areas where they will be of greatest benefit. 
Priorities include those areas where new pest outbreaks occur, 
where threatened native plants and animals are at risk from 
the impacts of pests, and where there is a need to minimise the 
impacts of pests on neighbouring lands, such as farmland.

This report assesses our performance in managing pests 
within the park system, using data from a survey of all parks 
in NSW. The report also presents a number of examples and 
case studies, illustrating the complexity of pest management 
and highlighting excellence in NPWS pest and weed control 
programs and initiatives across the state.

The survey results demonstrate a high level of performance 
across the park system as a whole, and show that pests are 
being effectively controlled or contained in the overwhelming 
majority of NSW parks. In the small number of parks where pest 
problems are worsening, managers will use the information in 
this report to plan and carry out future pest management and 
ensure that our performance continues to improve.

The case studies and examples in the report demonstrate that 
NPWS has proven models that demonstrate its leadership role 
in pest management and in making important advances in risk 
assessment, research and management practice to address the 
diverse challenges of managing pests across an extensive park 
system.

The examples of recent progress and the new initiatives 
described in the report show that NPWS is taking a proactive 
approach, and continues to strive for further improvement.

Protecting our national Parks From Pests and weeds
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Weeds and pest animals are a serious environmental issue both 
nationally and globally. In 2000, the World Conservation Union, 
IUCN, identified habitat destruction and introduced species 
(both plants and animals) as the greatest threats to global 
biodiversity. Weeds and pest animals are found in all parts of 
the landscape, including rural, coastal and urban areas, and on 
all land tenures, including national parks.

Once pests become firmly established in the environment it is 
extremely difficult to completely eradicate them, so the aim of 
most pest management programs is to minimise the damage 
they cause (Braysher 1993). Indeed, a recent Australian survey 
found that around 95 per cent of all fox, wild dog and rabbit 
control operations reported their aim was sustained control of 
pests as opposed to their eradication (Reddiex et al. 2004).

The National Parks and Wildlife Service (NPWS)1 manages 
weeds and pest animals to reduce their impacts on biodiversity, 
cultural heritage and other values of the NSW park system. 
NPWS also recognises that weeds and pest animals can affect 
neighbouring landholders, and as a responsible neighbour seeks 
to reduce these impacts. 

This report outlines some of the ways that weeds and pest 
animals can harm our environment and economy, and explains 
the management responses. The report assesses NPWS 1 

management of key pest species and identifies the performance 
measures it now uses in more than 600 parks in NSW. This 
evaluation provides a benchmark for future management of 
weeds and pest animals in the NSW reserve system. The report 
also provides examples of recent progress, emerging challenges 
and future directions in pest management.

�. Introduction

Aerial spraying of bitou bush in Crowdy Bay National Park.
A. Marshall

What is a threat?
In this report, a ‘threat’ is defined as a process or entity 
that has the potential to detract from park values. For 
example, predation or grazing by introduced animals may 
represent a threat to biodiversity. Even if pest animals are 
effectively controlled, they continue to represent a threat 
because cessation of control would most likely allow them 
to re-establish. Identification of weeds or pest animals as a 
threat does not indicate a failure of management, but simply 
acknowledges that ongoing management is required.

Why is it difficult to eradicate pests 
completely?
The very qualities that make invasive species successful 
in the Australian environment also make them extremely 
difficult to control. Most pest species have a high 
reproductive rate, an ability to spread quickly and survive 
difficult conditions, and a natural resilience which allows 
populations to recover even after control has reduced them 
to very low levels. Introduced pests are also free from the 
factors that would help control their populations in their 
natural environments, such as predators, parasites and 
pathogens. The large area over which pests occur, together 
with variations in tenure and land use, present significant 
challenges for their widespread control. For example, 
pesticides cannot simply be applied across the entire 
landscape, including natural, rural and urban environments, 
but pests occur in all these places. 

The ideal aim is to eradicate as many pests as possible 
within our national parks. Although it is sometimes possible 
to achieve complete eradication of a pest population (such 
as on an island or where an exclusion fence has been 
built), in most cases this is not practicably achievable. Pest 
management experts therefore identify continuing control 
as the most effective way of reducing the negative impacts 
of pests on biodiversity and neighbours.

1.  In 2003, NPWS was integrated into the Department of Environment and 
Conservation NSW (DEC).
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2. Impacts of pests

Threatened Species Conservation Act
The NSW Threatened Species Conservation Act 1995 (TSC 
Act) aims to conserve biodiversity and ensure the long-term 
survival of threatened species, populations and ecological 
communities in the state. The following terms are defined 
in the TSC Act and used in this report:

Endangered: An endangered species is a species at risk of 
becoming extinct in NSW unless the processes threatening 
its survival cease to operate.

Vulnerable: A species may be listed as vulnerable if it is likely 
to become endangered unless the processes threatening its 
survival cease to operate. The purpose of this category is to 
identify species at risk of decline and to take action before 
they become endangered.

Threatened: This term has a broader definition 
encompassing species, populations and ecological 
communities that are listed either as endangered or 
vulnerable under the TSC Act.

Endangered population: A population of animals or plants 
may be listed as endangered if it is facing a high risk of 
extinction and is of high conservation value at the state or 
regional level. For example, the population of long-nosed 
bandicoots on Sydney Harbour’s North Head is listed as an 
endangered population, although long-nosed bandicoots are 
common in many other parts of NSW and are not listed as a 
threatened species.

Endangered ecological community: An ecological community 
is an assemblage of species that occur together. Some 
groups of species tend to occur in close association with 
each other, forming unique and distinctive ecosystems. Such 
an assemblage may be listed as an endangered ecological 
community if it is at risk of extinction unless factors 
threatening its survival cease to operate. In the context of 
ecological communities, extinction does not mean the loss 
of every species in the assemblage. Rather, it refers to a 
situation in which components of the community are lost or 
degraded, so that the ecosystem is no longer complete.

Key threatening process: This term refers to processes that 
cause species, populations and communities to become 
threatened. For example, predation by the red fox is listed as 
a key threatening process (KTP). A process may be listed as a 
KTP if it adversely affects two or more threatened species, 
populations or communities, or if it could cause species, 
populations or communities that are not threatened to 
become threatened. Measures to abate or ameliorate the 
impacts of KTPs are contained in the threatened species 
Priorities Action Statement.

In this report, the term ‘pest’ is used broadly to refer to 
both plants and animals that have undesirable impacts on 
environmental, economic or social values. While pests are 
often species that have been introduced from other parts of 
the world, the term can also refer to native species that have 
undesirable impacts in some situations.

2.1 Weed impacts
Pest plants, or weeds, can have negative impacts on biodiversity 
by forming dense stands that crowd out native species. Weed 
thickets also alter ecosystems by shading or smothering native 
plants and animals, shading streams and waterways, which 
alters hydrology, and increasing the fuel load for bushfires. 
This can have profound effects on the structure of vegetation 
communities. For example, 158 plant species, three endangered 
populations and 26 endangered ecological communities in NSW 
are considered at risk as a result of bitou bush infestation of 
beaches, dunes and headlands (DEC 2006).

In addition, weed infestations can reduce the aesthetic 
appeal of our natural environment for public recreation and 
appreciation.

Over 2,800 species of introduced plants have become 
established in Australia. Of these, approximately 700 
are estimated to be significant or potentially significant 
environmental weeds (NPWS 2003c). Within NSW, it is 
estimated that around 1,400 plant species have been 
introduced, with 300 of these presenting a major environmental 
threat on public and private lands (Downey et al. in prep.). As 
well as the many species that grow on land, a number of weeds, 
such as salvinia, water hyacinth and cabomba, infest aquatic 
ecosystems.

Weeds in Australia cost an estimated $4 billion per year to 
manage. This estimate does not include the environmental 
impacts of weeds. Although it is difficult to place a dollar value 
on environmental damage, the impact of invasive plants on the 
Australian environment is undoubtedly great (Martin 2003). For 
example, a recent report found that 419 threatened species, 
populations and communities in NSW are threatened by weeds 
(Coutts-Smith & Downey 2006).
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2.2 Pest animal impacts
Introduced predators such as foxes and feral cats can decimate 
prey populations, and are believed to have already caused the 
extinction of many native species. Many other native animals 
face the threat of extinction if the impacts of introduced 
predators are not controlled (Rolls 1969; Burbidge & McKenzie 
1989; Dickman 1996; Smith & Quin 1996).

Introduced herbivores can cause extensive damage to native 
vegetation and soils through grazing, trampling and digging 
(Williams et al. 1995; Parkes et al. 1996). They may also compete 
with native herbivores for food, and further degrade the 
environment by providing an abundant food source for other 
pests. For example, rabbits can support high densities of feral 
cats and foxes, which in turn suppress native prey (Pech et al. 
1992, 1995; Saunders et al. 1995; Williams et al. 1995; Newsome 
et al. 1997).

As well as damaging the natural environment, pest animals can 
degrade sites of cultural significance, such as Aboriginal rock art 
sites or historically significant structures (DEC 2004). In addition, 
pest animals pose a major threat to agriculture, for example by 
killing, harassing or competing with livestock, spreading disease 
and contributing to soil erosion (Saunders et al. 1995; Williams et 
al. 1995; Fleming et al. 2001).

Pest animals can affect aquatic as well as terrestrial ecosystems. 
The plague minnow, for example, has been implicated in the 
decline of many native frog species, as well as some native 
freshwater fishes and invertebrates (NPWS 2003b).

The cost of damage caused by pest animals in Australia has 
been estimated at $720 million per year, but could be much 
more. Foxes cause the greatest annual impact ($227.5 million), 
while feral cats, rabbits and feral pigs each cost the nation 
over $100 million per year (McLeod 2004). Within NSW, more 
than 350 threatened species, populations and communities are 
considered to be threatened by the impacts of pest animals 
(Coutts-Smith et al. in prep.).

Ringbarking of trees caused by the horn-rubbing of feral goats in Kangaroo Valley.
R. Palmer 

Damage by feral pigs, Kanangra-Boyd National Park.
M. Jones/DEC 
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3. Core legislation

A number of NSW and Commonwealth Acts of Parliament are 
relevant to the management of pests by NPWS. Central to all 
the functions of NPWS is the NSW National Parks and Wildlife 
Act 1974 (NPW Act). Under the NPW Act, NPWS is responsible for 
conserving nature and cultural heritage in all areas of the NSW 
park system, and the broader landscape within the state.

One of the main purposes of pest management by NPWS 
is the conservation of threatened species, populations and 
ecological communities. These are the responsibility of DEC 
under the NSW Threatened Species Conservation Act 1995 
(TSC Act). The TSC Act aims to conserve biodiversity, recover 
threatened species, populations and ecological communities, 
and ameliorate the impacts of key threatening processes, 
including those caused by pest species such as foxes, feral cats 
and bitou bush. Issues of national environmental significance, 
such as protection of world heritage areas, are also subject to 
the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999.

All NSW land managers, including NPWS, are legally obliged 
under the Rural Lands Protection Act 1998 to control certain 
noxious pest species on their land. Similarly, the Noxious Weeds 
Act 1993 provides for the identification, classification and control 
of noxious weeds in NSW. NPWS must also ensure that its 
pest operations achieve their objectives without unacceptable 
impacts on the environment. 

NPWS is also bound by the NSW Environmental Planning and 
Assessment Act 1979, which requires that approval for any 
activity likely to have a significant impact on the environment, 
is subject to an environmental impact statement or, in the case 
of a threatened species, population or ecological community, a 
species impact statement.

The use of pesticides in NSW is regulated by the Pesticides Act 
1999, which strictly controls the types of chemicals that can 
be used and the manner in which they are applied. The use of 
pesticides is also governed at the Commonwealth level by the 
Agricultural and Veterinary Chemicals Code Act 1994.

Orchid (Caladenia spp.) at Horseshoe Creek, Border Ranges National Park.
A. Fay/DEC 
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�. Pest management

NPWS is committed to minimising the adverse effects of weeds 
and pest animals within the state’s national park system and 
on park neighbours. This includes working to reduce impacts 
on native animals, plants and ecosystems, cultural heritage 
sites and neighbouring lands. NPWS is engaged in long-term 
pest control programs, focused on areas which will deliver the 
greatest benefits. Priorities include areas where:
  populations of threatened species may be at risk from the 

impacts of pests (e.g. Mahon 2000)
 new pest outbreaks are detected
  pests are having unacceptable impacts on neighbouring 

properties, especially farmland
 environmental conditions (e.g. drought) provide an 

opportunity to remove pest populations (NPWS 2003a, b).

Although the principal responsibility of NPWS is to manage 
national parks and reserves, some of its pest management 
is also conducted on other lands, for example where priority 
areas have been identified for the conservation of threatened 
species. However, pests are present across the landscape, and 
their control outside parks is also the responsibility of private 
landholders and other agencies. 

NPWS takes an integrated, multi-species approach to pest 
management, and in priority areas, more than one pest species 
will often be targeted simultaneously in order to deliver the 
maximum benefit, such as with foxes and rabbits. Integrated 
pest management involves using a range of techniques where 
appropriate. For example, by treating a weed infestation with 
herbicide, then physically removing any surviving weeds, 
selection for herbicide-resistant weeds can be avoided.

NPWS coordinates its pest management on a regional basis. 
Its 18 administrative regions each have a pest management 
strategy and a specialist officer responsible for planning and 
implementing control measures. These regional strategies 
define and prioritise the pest issues relevant to each region, and 
set out a strategy for controlling, monitoring and reducing the 
impacts of weeds and pest animals. They incorporate priorities 
identified at the state level, as well as those of local importance. 
The regional pest strategies are currently being reviewed, which 
will include a process of public consultation.

Collaborative programs operate in many areas, involving 
neighbours and a wide range of organisations such as local 
government, community groups, rural lands protection boards 
and other agencies. In addition, where the impacts of some 
pests have been identified under the Threatened Species 
Conservation Act 1995 as key threatening processes, DEC has 
prepared threat abatement plans (TAPs). To coordinate efforts 
in managing invasive species, the Commonwealth Natural 
Resource Management Ministerial Council has established a 
steering group to develop and implement a biosecurity system 
to minimise the adverse impacts of invasive species across 
Australia. NPWS will be a key participant in the preparation and 
execution of this plan.

The first TAP, released in December 2001, covered predation 
by the red fox, followed by a plan for predation by gambusia 
(the plague minnow) in 2003. A TAP has also been released for 
invasion of native plant communities by bitou bush/boneseed.

In future, actions to ameliorate key threatening processes to 
support the recovery of threatened species will be specified 
in a Priorities Action Statement (PAS). The development and 
implementation of a threat abatement plan is one of the 
strategies available to ameliorate threats. This comprehensive 
approach to threatened species management will provide 
a faster and more flexible approach than producing many 
separate recovery plans and TAPs. ‘Invasion and establishment 
of the cane toad’ was recently listed as a key threatening 
process, and measures to abate and ameliorate this threat, 
including a Cane Toad Action Plan, are being incorporated into 
the PAS.

4.1 Weed management
The weeds of most concern in NSW national parks include bitou 
bush, lantana, blackberry, Scotch broom, boxthorn, asparagus 
weeds, riparian weeds (such as exotic vines and willows), and 
a number of perennial grasses (such as serrated tussock). 
However, as problem weeds and priorities vary from area to 
area, other species are a concern in some localities. According to 
NPWS (2003c), NPWS management of weeds aims to:

 conserve biodiversity and cultural heritage on-park
 minimise the spread of weeds to and from neighbouring 

properties, especially farmland
 raise community awareness of the impacts of weeds
 encourage community involvement
 conform to legislative requirements for the control of noxious 

weeds.

NPWS uses a range of methods to achieve effective weed 
management in a cost-efficient manner with minimal impact 
on the environment. An integrated approach employs a variety 
of techniques including the use of herbicides, physical removal 
and, where effective agents exist, biological controls. NPWS also 
adopts a balanced approach, which minimises any potentially 
adverse impacts on native flora and fauna (NPWS 2003c).

Threat Abatement Plans
A threat abatement plan (TAP) is a document that guides 
the management of a key threatening process listed under 
the Threatened Species Conservation Act 1995. The aim of a 
TAP is to reduce, abate or ameliorate impacts on species or 
ecological communities that are threatened, or may become 
threatened, as a result of a key threatening process. TAPs set 
priorities and management actions, including a monitoring 
component to evaluate the effectiveness of control 
programs. TAPs are reviewed every five years.
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Bitou bush, Chrysanthemoides monilifera.
S. Ruming

South African bitou bush (Chrysanthemoides monilifera ssp. 
rotundata) was first recorded in Australia at Stockton near 
Newcastle in 1908. Between 1946 and 1968, it was widely 
planted to stabilise mined sand dunes. However, the species 
proliferated out of control so that in 1999, ‘invasion of native 
plant communities by bitou bush and boneseed’ was listed as a 
key threatening process by the NSW Scientific Committee. Bitou 
bush was also declared a Weed of National Significance by the 
Australian Government in 2000.

Bitou bush has now infested about 80 per cent (or more than 
900 kilometres) of the NSW coastline, extending 10 km inland 
in some areas. It has become the dominant species along about 
36 per cent of the state’s coastline (Thomas 2002). There is also a 
small infestation in far western NSW around Menindee Lakes.

Bitou bush is a highly competitive weed that smothers native 
plant communities and destroys the natural habitat and food 
sources for native animals. It threatens a variety of native plant 
species, including shrubs, small trees, herbs, orchids and ferns, 
as well as a number of endangered populations and ecological 
communities.

Bitou bush is controlled using a combination of herbicides, 
physical removal, fire and biological control. However, follow-
up control is needed to deplete the dormant seedbank. 
Revegetation is often used to prevent bitou bush from re-
establishing and to stop other weeds from invading.

NPWS works on bitou bush control programs in cooperation 
with more than 650 volunteer groups, NSW coastal councils, 
catchment management authorities and other agencies.

Physical control involves removal methods such as pulling 
weeds out by hand, killing or removing them with machinery, 
and burning or burial of weeds. These methods are well suited 
to localised weed infestations, as well as in concert with other 
techniques as part of an integrated program.

Chemical control involves the careful use of herbicides. Modern 
methods have been developed to ensure that control is directed 
to specific weeds while minimising harm to other plants. For 
example, herbicides such as glyphosate and metsulfuron methyl 
are the most effective means of controlling bitou bush. If 
applied during winter, when bitou bush is flowering but native 
plants are relatively dormant, these herbicides are quite target-
specific (DEC 2006).

Biological control (or biocontrol) involves the use of live 
organisms, such as predators, parasites or pathogens, to control 
pest populations. Biological controls are only released after 
extensive government biosecurity assessments, which are 
tightly controlled by Commonwealth and State legislation. They 
are only used when there is scientific assurance that the agent 
will be target-specific and will have no undesired impacts on 
wider ecosystems.

Biocontrol programs are targeting several of the most 
important environmental weeds in NSW. For example, DEC, 
in collaboration with the Queensland Department of Natural 
Resources, Mines and Water and the NSW Department of 
Primary Industries, is a major contributor to research on the 
biological control of lantana. A leaf rust, which attacks the 
common pink-flowered form of lantana, has been released at 
over 100 sites in NSW, and is now established in at least 35 of 
these areas.

Four biocontrol agents have been released to control bitou 
bush in NSW, including the tortrix leaf-roller moth and the 
bitou seed fly. The tortrix moth has been released at numerous 
locations, becoming established at six. Although it is too early 
to judge the success of the moth in the field, experimental trials 
suggest that it can be highly effective. Meanwhile, the seed 
fly has become established along the NSW coast, and in some 
areas has reduced seed production of bitou bush by more than 
50 per cent.

Many other biocontrol agents have either been released or are 
being tested for 37 weed species of interest to NSW, including 
bridal creeper, Scotch broom and blackberry (DEC 2003; 
NPWS 2003c).

Helicopter spot-spraying of bitou bush.
B. Marchant

P e s t  P r o f i l e

Bitou bush
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Many other specific weed control programs are ongoing around 
the state to protect threatened biodiversity. For example, in Blue 
Mountains National Park weed control measures are protecting 
the endangered dwarf mountain pine. A weed management 
program in Barrington Tops National Park is under way to 
protect six threatened species, one endangered population and 
an endangered ecological community, while blackberry removal 
is occurring at several sites in the state’s central west to protect 
the endangered Bathurst copper butterfly.

Mapping of bitou bush density has been completed 
throughout NSW, while the distribution of weeds is being 
mapped in many parks (NPWS 2003c).

Blackberry, Rubus fruticosus.
J. Hosking

Blackberry (Rubus fruticosus) was introduced to NSW from 
the United Kingdom in the 1840s for its fruit and for making 
hedgerows. It soon became established in the wild and by the 
1880s was recognised as a significant weed.

Blackberry damages the environment in a number of ways, for 
example by excluding native species and altering fire regimes. 
Dense thickets of blackberry also impede access and reduce the 
aesthetic value of the landscape. Blackberry can thrive in a wide 
variety of habitats, but is most prevalent in the south-east of 
the state. The species has been declared a noxious weed in NSW 
and is also listed as a Weed of National Significance.

NPWS uses an integrated approach to manage blackberry, 
combining different methods such as biological, chemical and 
physical controls to remove the weed and minimise its impact 
on native plant species. Many blackberry control programs are 
run in conjunction with local communities and councils.

C a s e  s t u d y

Protecting sydney’s water at 
lake Burragorang
NPWS, in cooperation with the Sydney Catchment Authority, 
runs a highly successful blackberry control program in the 
Warragamba Special Areas, including Blue Mountains, Nattai 
and Kanangra-Boyd national parks, Yerranderie and Nattai state 
conservation areas. In this area, blackberry infestations provide 
protection for feral animals, such as pigs and rabbits, which can 
have an impact on water quality in Lake Burragorang, the main 
source of Sydney’s drinking water.

Removal of the blackberry increases visibility, allowing more 
effective control of pest animals and an improvement in the 
water quality of the lake. This is an example of multi-species 
pest management, in which simultaneous control of several 
pest species provides far greater benefit than treating each pest 
in isolation. Blackberry removal in these areas has also allowed 

better access to riverside tracks for bushwalkers and natural 
regeneration of habitat for threatened species, such as diamond 
firetails and turquoise parrots.

To protect Lake Burragorang, NPWS uses integrated control 
methods delivered from vehicles in accessible areas, and 
horses and helicopters in the remote parts of the catchment. 
Over a four-year period, NPWS has treated more than 100 km 
of river bank within the Warragamba Special Areas and has 
virtually eliminated blackberry from the entire length of the 
Kowmung River within the reserve system. Around 45 hectares 
of blackberry infestations have also been removed in other 
parts of the catchment. With primary knockdown of blackberry 
now achieved in these areas, NPWS has moved into the 
maintenance phase of the control program and is working with 
the Hawkesbury–Nepean Catchment Management Authority 
and private landholders to expand the control program into 
neighbouring areas outside the reserve system.

P e s t  P r o f i l e

Blackberry
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Dead bitou bush infestation after aerial spraying. Native vegetation will replace 
the dead bitou bush through natural regeneration.
G. Harding

Cooperative control
Bitou bush control programs need to continue for several years 
following treatment because bitou seed reserves persist in 
the soil. NPWS staff have fostered the formation of volunteer 
groups such as Landcare and Dunecare groups and have 
assisted in the application by a number of projects for external 
funding from, for example, the Natural Heritage Trust and 
Envirofund.

An excellent example of NPWS working with the community 
to protect conservation areas is one of the longest-running 
volunteer weed control programs in Australia. At Diamond 
Head in Crowdy Bay National Park in 1979, the mid-north coast 
branch of the National Parks Association commenced the first 
organised program targeting bitou bush. The program has 
continued over many years and, with assistance from NPWS 
staff, bitou bush has almost been eradicated from the headland, 
allowing important heathland and grassland vegetation to 
proliferate. A 12-kilometre wildlife habitat corridor has also been 
established from Diamond Head to Dunbogan. In 2004 the 
group celebrated 25 years of ‘bitou bush bashing’.

Further north, NPWS is working with the Iluka Landcare Group 
and the Australian Government Envirofund to undertake a 
major restoration project in the World Heritage-listed Iluka 
Nature Reserve and adjoining areas of southern Bundjalung 
National Park. Volunteers, park staff and contractors have 
worked hard to systematically control bitou bush and other 
weeds over an increasing area and restore natural vegetation. 
This combined effort in restoring and preserving the Iluka 
Peninsula helped earn the beach at Iluka Bluff the Cleanest 
Beach award for NSW in 2002. Following large bushfires in 2001, 
NPWS worked with the Department of Defence in aerial and 
ground spraying of the Shark Bay to Snapper Rock section of 
Bundjalung National Park. Over a four-year period, bitou bush 
has been reduced by more than 50 per cent along this 35-km 
stretch of coastline. Follow-up treatments are currently under 
way and will be required for several years.

In 2000, one of the objectives of the National Strategy for 
Bitou Bush was to ‘establish and enforce containment zones in 
northern and southern NSW’. In light of this, the South Coast 
Bitou Task Force was set up with members from Eurobodalla, 
Illawarra, Shoalhaven and Bega Valley councils, catchment 
management authorities, NPWS, and other state agencies. The 
task force prepared the South Coast Bitou Bush Management 
Plan and started implementing it in July 2002 in an effort to 
stop the southward spread of bitou bush.

Priority areas for control were selected and infestations in 
these areas have been significantly reduced, resulting in the 
southern containment line moving 100 km north to Sussex 
Inlet. This approach allows for the regeneration of endangered 
ecological communities and the habitat of species such as the 
white-footed dunnart. An annual education, inspection and 
enforcement strategy for bitou bush was put in place, with 
more than 420 landholders required by their local councils to 
control bitou bush on their land. If the current rate of progress 
is maintained, all bitou infestations south of the containment 
line will be removed by September 2007. However, follow-up 
control will be needed for several more years to prevent the 
establishment of new seedlings.

Bitou bush infestation out-competing native plants and taking over the dunes.
H. Cherry

Bitou bush damaged by tortrix moth, the biological control agent released at a 
number of sites in NSW.
A. Swirepik/CSIRO
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4.2 Pest animal management
The key pest animals requiring control in NSW national parks 
are foxes, wild dogs, rabbits, feral pigs, feral goats and feral 
cats. Other pest animals presenting localised problems in some 
areas include feral horses, deer, rats and cane toads. Horses 
are a problem in a small number of reserves, including Guy 
Fawkes River and Kosciuszko national parks, where they cause 
soil erosion and compaction, damage native vegetation, foul 
waterholes, contribute to the spread of weeds and pose a threat 
to ground-nesting birds. Horses in these parks are controlled by 
passive capture and removal.

The methods used by NPWS to manage pest animals are 
designed to be humane, cost-effective and have minimal impact 
on the environment. Pest animal management requires a careful 
balance, taking into account the effectiveness of the method, 
ethical considerations and potential non-target impacts. As with 
weeds, pest animals are managed according to NPWS regional 
pest strategies, overseen by specialist staff. Control operations 
are frequently coordinated with park neighbours, other NSW 
Government agencies, rural lands protection boards, wild dog 
control associations and community groups.

Operations often employ a combination of methods: for 
example, rabbit control using calicivirus may be combined 
with destruction of warrens to remove young rabbits which 
are immune to the virus (NPWS 2003a). Warren destruction 
and fumigation, in concert with calicivirus, has reduced rabbit 
populations in Mungo and Mallee Cliffs national parks by over 
90 per cent.

As the complete eradication of pest animals is always extremely 
difficult to achieve, it is necessary to focus on priority areas. 
An example of this approach is the Fox Threat Abatement 
Plan (Fox TAP), which identifies 34 NSW species most likely to 
be threatened by fox predation (11 mammals, 15 birds and 8 
reptiles).

The Fox TAP currently designates 73 priority sites for the 
protection of these species and conservation resources are 
allocated accordingly. Across-tenure, intensive fox control 
at these sites is the core aim of the Fox TAP (NPWS 2001). 
However, NPWS also conducts fox control in other areas, such 
as where action is required to minimise the impacts of foxes on 
neighbouring landholders.

The priority sites identified in the Fox TAP are not only on 
publicly owned land. Where pest control is important to protect 
threatened species on private land, NPWS seeks to engage in 
cooperative arrangements with other landowners. For example, 
NPWS provides support for fox control on private lands in 
western NSW to protect three endangered ground-dwelling 
birds: the malleefowl, plains-wanderer and bush stone-curlew 
(NPWS 2001).

The Fox TAP also provides for monitoring to test whether 
populations of threatened species do in fact benefit from fox 
control (NPWS 2001). The recovery of threatened species is an 
appropriate measure by which the effectiveness of programs 
can be measured.

The most common method for controlling foxes is baiting using 
sodium monofluoroacetate, commonly known as ‘1080’. This is 
a naturally occurring toxin found in some Australian plants that 
is also widely used against other pest species, such as wild dogs 
and rabbits. 1080 offers a degree of target-specificity because 
it is particularly lethal to placental carnivores, such as foxes, 
wild dogs and feral cats, while marsupials, birds and reptiles 
generally have a higher tolerance to the pesticide (McIlroy 1986). 
The toxin also degrades naturally to form harmless by-products, 
and does not accumulate in the environment. However 1080 
is potentially dangerous to some native species if consumed in 
large enough doses, and it must be used carefully to minimise 
risks to native fauna. The Fox TAP specifies best-practice 
operating procedures for fox control, which describe precautions 
such as burying baits, and spacing baits at appropriate intervals 
to reduce their uptake by non-target animals.

Other methods of fox control include shooting, den fumigation 
and trapping with humane leg-hold traps.

Control of pest animals can also involve non-lethal methods. 
For example, feral goats are removed from some areas by 
mustering, and the impacts of plague minnows on native frog 
species may be reduced by habitat restoration.

Red fox, Vulpes vulpes.
DEC
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rabbit control in western NsW
In western NSW, NPWS works cooperatively with the NSW 
Department of Primary Industries and local rural lands 
protection boards to coordinate effective rabbit control 
programs. Using an integrated approach in which a number 
of different methods are employed together, these programs 
have achieved dramatic reductions in rabbit numbers. In turn, 
this has allowed native vegetation and soils to recover from the 
effects of overgrazing.

In Mungo and Mallee Cliffs national parks, fumigation and 
destruction of rabbit warrens has capitalised on the release of 
calicivirus, reducing the rabbit population by over 90 per cent. 
Mungo National Park has recently been extended, and similar 
work is under way in the new area.

In Kinchega National Park, around 40 rabbits were inoculated 
with calicivirus, and the release of Spanish rabbit fleas has 
assisted the spread of the virus. In addition, ripping and 
fumigation of around 22,000 warrens has allowed the recovery 
of important native plant species, such as butterbush, belah, 
rosewood and the threatened purple-wood wattle. This 
integrated control program has treated about 75 per cent of 
the park and continued management by NPWS staff is keeping 
rabbit numbers at low levels. Ripping of warrens continues, and 
will be complemented by the distribution of newly developed 
baits which aid the spread of calicivirus.

Similarly, NPWS has destroyed over 50,000 ha of rabbit 
warrens in Sturt National Park and more than 10,000 warrens 
covering 40,000 hectares in Nombinnie Nature Reserve. 

Using Geographic Information Systems, maps have been 
compiled showing the locations of the rabbit warrens in relation 
to vegetation and soil type. These maps are useful in monitoring 
progress and planning future control efforts. In recognition of 
its impressive results, the Department of Primary Industries 
has identified the program as a model for planning and 
implementing integrated rabbit control.

European rabbit, Oryctolagus cuniculus.
M. Schultz
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rabbits
Rabbits (Oryctolagus cuniculus) were brought to Australia by 
the First Fleet, with the first feral populations on the mainland 
established in 1859, when a number were released in Victoria. 
By 1886, rabbits had spread north as far as Queensland, and 
by 1900 they had reached Western Australia and the Northern 
Territory. Rabbits now occur throughout Australia except for 
parts of the northern tropics.

Rabbits are a major agricultural and environmental pest. They 
cause soil erosion, reduce recruitment and survival of native 
plants, and can significantly modify landscapes.

Rabbits also threaten the survival of many native animals 
by altering habitat, competing for food and displacing small 
animals from their burrows. ‘Competition and grazing by 
rabbits’ was listed as a key threatening process by the NSW 
Scientific Committee in 2002.

In addition, rabbits can support populations of introduced 
predators, such as foxes, leading to increased fox predation on 

native animals. Rabbits have been implicated in the decline or 
disappearance of a number of species in NSW, including the 
greater bilby, yellow-footed rock-wallaby, southern and northern 
hairy-nosed wombats, the malleefowl and the plains-wanderer.

Rabbits can also have significant impacts on Aboriginal and 
historic cultural heritage. For example, they have contributed 
to soil erosion in Mungo and Kinchega national parks, exposing 
culturally significant sites such as Aboriginal burial grounds.

NPWS controls rabbits using a variety of methods, including 
biological control (such as calicivirus), warren-ripping, rabbit-
proof fencing, poisoning, trapping and shooting. NPWS also 
uses propane gas to remove rabbits from warrens in sensitive 
areas such as Aboriginal heritage sites or threatened plant 
communities, where warren-ripping may cause unacceptable 
disturbance.
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fox baiting to protect  
threatened shorebirds
Four species of threatened shorebirds in NSW, the little tern, 
pied oystercatcher, beach stone-curlew and hooded plover, are 
ground-nesting species whose eggs and young are easy prey for 
foxes. As a result, fledgling survival is low in many areas where 
foxes are also found.

Fox control commenced at many nesting sites in the late 1990s. 
Soon after, the Fox TAP recognised the protection of these sites 
as a high priority and provided resources for continued control 
and monitoring (NPWS 2001). Control methods include 1080 
baiting, trapping, den destruction, shooting and electric fencing.

A recent DEC report (Keating & Jarman 2004) on little terns 
revealed statewide increases in the number of breeding pairs, 
eggs laid and fledglings over the six years to 2003–04. Similarly, 
pied oystercatchers have successfully reared more than 70 
chicks at one of the priority sites at south Ballina since fox 
baiting began there in 1997. In the three years before that, 
fledgling success in the area was zero.

The positive trend continued in 2004–05. Monitoring at 
important breeding sites showed that mortality rates due to 
foxes were 7.6 per cent for the little tern, 10.5 per cent for the 
pied oystercatcher, 25 per cent for the beach stone-curlew and 
only 4 per cent for the hooded plover. In the absence of fox 
control, many breeding colonies had been known to suffer 100 
per cent mortality of chicks. The effectiveness of fox control is 
further illustrated by the number of breeding sites that recorded 
no mortality due to foxes in 2004–05. This was the case for 
92 per cent of little tern breeding sites with fox control, 82 per 
cent of sites for the pied oystercatcher, 75 per cent of sites for 
the beach stone-curlew, and 83 per cent of sites for the hooded 
plover. With ongoing protection of their breeding sites, the 
future now looks brighter for these threatened species.

More detailed analysis of the response of threatened shorebird 
communities to fox control will be included when the revised 
Fox TAP is released.

Fox baiting at South Ballina Beach to protect nesting pied oystercatchers.
S. Walsh/DEC

P e s t  P r o f i l e

foxes
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The European red fox (Vulpes vulpes) was successfully 
introduced to Victoria by fox hunters in 1871 and after a rapid 
spread is now established throughout mainland Australia 
with the exception of the northern tropics. Foxes have been 
implicated in the decline and extinction of a vast array of 
native species and are also a major agricultural pest due to 
their predation on lambs. Predation by foxes was declared a 
key threatening process in 1998 and has been identified as a 
primary threat to about 40 native species, including the rufous 
bettong, malleefowl and Bellinger River tortoise.

Foxes are most abundant where there is plenty of food and 
cover, especially in fragmented agricultural lands west of the 
Great Dividing Range.

The most common form of fox control in Australia is baiting 
with 1080. NPWS uses this technique alongside other methods, 
such as den fumigation and shooting. Control of foxes in priority 
areas in NSW is directed by the Fox Threat Abatement Plan (Fox 
TAP), launched in 2001. Outside the Fox TAP, NPWS works with 
neighbours and other agencies on collaborative programs such 
as ‘Outfox the Fox’ in the Central West to reduce the impacts of 
foxes on lambs.
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�.  Performance – how well are we 
managing pests?

Pest management and its measurement is a complex issue. 
There is no single performance measure which can be applied 
to the wide range of pest species and the many areas managed 
by NPWS. However, there are many examples of excellence 
and success. For instance, NPWS has recently won several 
environmental management awards for its pest management 
programs. The Sydney North Regional Fox Baiting Program, 
which involves NPWS and a number of other state agencies and 
local councils, won prizes in two categories in the 2004–05 NSW 
Local Government Excellence in Environment Awards, including 
the overall category of Biodiversity Management. In addition, 
the Pest and Weed Management Plan for the Warragamba and 
Blue Mountains Special Areas recently won national recognition 
in both the Planning Institute of Australia and National Trust 
Heritage Awards.

As well as recognising these achievements, it is also important 
for NPWS to evaluate its performance in pest management 
on a statewide basis. In this section, we present a number of 

performance measures based on data collected from all parks in 
NSW, as well as more detailed data from a sample of parks. 

5.1 Weed management
NPWS conducts intensive, integrated weed management 
across all of its 18 regions, and has achieved excellent results in 
many areas. However despite these efforts, there are a small 
minority of parks where challenges remain. As recognised 
by NSW and Australian Government initiatives such as the 
Bitou Bush Threat Abatement Plan and the Weeds of National 
Significance program, these challenges are common to all land 
tenures across Australia. They are not unique to national parks. 
For example, of the 169 high priority sites identified in the Bitou 
TAP, approximately half are located outside national parks. 
As the level of resources and knowledge available to tackle 
weeds continues to improve, so too will the outcomes of weed 
management.

Map �

Distribution of weed locations in NSW
(Data source: Botanic Gardens Trust 2006)
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Percentage by area

Figure 1

Performance in managing the impacts of weeds in parks

Key finding: In 91% of the area of the NSW national park 
system, weeds are being managed effectively to reduce 
or contain their impacts.

48% A planned approach 
to weed management 
is being implemented 
and impacts are slowly 
diminishing

40% Weed management is 
being implemented and 
impacts are stable.

9% Impacts increasing or 
unknown, or there is little 
or no weed management 
undertaken.

3% Weeds not an issue.
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lantana
Lantana, Lantana camara.
S. Ruming

Environmental weeds have been widely recorded, particularly in 
areas close to human settlement (Map 1). Despite the ubiquitous 
nature of weeds, Figure 1 shows that the situation is either 
stable or improving as a result of management in the vast bulk 
of the park system.

Future directions for weed  
management: NPWS will
 Put in place a targeted investigation program for those 

parks where management efforts are not reducing or 
containing impacts, to understand why this is occurring 
and develop a focused program of responses.

 Continue to investigate new weed management tools, 
such as biological control agents.

 By applying sound risk management principles to 
determine where the most significant impacts on 
biodiversity or neighbouring properties are occurring, 
ensure that programs are in place to effectively manage 
weeds in all these national parks. 

Lantana (Lantana camara) is a highly invasive weed that forms 
dense thickets that crowd out native species. Lantana is native 
to Central and South America, but has been introduced to more 
than 60 countries and is ranked among the ten worst weeds 
globally. It was introduced to Australia as an ornamental garden 
shrub, but quickly became established in the wild and is now 
distributed across more than 1,600 km of Australia’s east coast.

Infestations of lantana reduce biodiversity in a number of ways. 
The species can smother native plants and may also be toxic to 
them. In NSW, 96 species are directly threatened by the impacts 
of lantana. Thickets also alter the habitat of native fauna and 
may increase the risk and severity of bushfires, as well as 
affecting aesthetic and recreational values. Lantana is also toxic 
to livestock, and is one of 20 Weeds of National Significance. 
In collaboration with conservation agencies in Queensland, 
DEC will develop and implement a national plan to reduce the 
impacts of lantana on biodiversity (see Section 8).

Lantana can be controlled by:
 physical methods such as slashing or burning
 chemical methods involving herbicides such as glyphosate or 

metsulfuron methyl
 biological controls with numerous insects and one leaf rust 

fungus already released to attack the weed.
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lantana control in Guy fawkes river 
National Park
Guy Fawkes River National Park is a large area of wilderness in 
the tablelands of north-eastern NSW, which provides habitat for 
a number of threatened plants and animals. In the late 1990s, 
lantana infestations covered most sections of river bank along 
the Guy Fawkes and Boyd rivers within the park. This area lies 
near the western limit of the distribution of lantana, where 
adjoining highlands create a rain shadow and cool climate in 
which the weed does not thrive. This provided an opportunity 
to remove the weed, which is resistant to control in many other 
areas. Beginning in 1998, an NPWS management program used 
specialist contractors with spraying equipment mounted on 
4WD tractors to control the weed. Annual control since then has 
seen the infestation reduced by 95 per cent.

The virtual elimination of lantana from Guy Fawkes River 
National Park has had a number of positive outcomes. Because 
impenetrable thickets have been removed, there is now 
improved access to the river banks. This has allowed control 
work to commence on other weeds, such as Coolatai grass. 
In addition, there is now a reduced risk of fire along the river 
banks, so that fire-sensitive native trees, such as the river oak, 
are protected. At the understorey level, native vegetation 
communities will also recover, thus improving habitat for 
threatened species such as rufous bettongs and brush-tailed 
rock-wallabies. The near-completion of this project has now 
allowed resources to be directed towards other weed control 
programs in the area.

Control programs have also been successful in Gibraltar Range, 
Nymboida and Oxley Wild Rivers national parks, where similar 
climatic conditions have aided the removal of lantana.

kilometres

Treatment by National Park
staff has greatly reduced 
the distribution of lantana

Lantana distribution
in 2005 – after
treatment by NPWS
Lantana distribution
in 1998
Fire Trail

NPWS area

Background: Land Info. Centre
Topographic Maps

Map 2
The distribution of lantana in Guy Fawkes River National Park 
before and after control
T. Prior/DEC

The banks of the Guy Fawkes River before and after the removal of lantana.
S. Boyd-Law 
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5.2 Pest animal management
NPWS has demonstrated positive results in its management 
of pest animals. For example, it is an active participant in wild 
dog management plans around NSW, and was instrumental in 
establishing the highly successful Brindabella and Wee Jasper 
Valleys Wild Dog Management Plan (see case study p.28). 
This plan has become the model for wild dog management 
throughout the state.

Park managers will continue to engage in pest management 
even in areas where pest densities have been reduced to 
acceptable levels. Not to do so would result in re-invasion of 
these areas by pests.

As well as demonstrating the distribution of pest animals, this 
mapping illustrates many examples of successful management. 
For instance, Map 3 shows that only about 1.1 million ha of NSW 
is free of foxes. With just 8 per cent of the state, the reserve 
system contains 44 per cent of this fox-free area.

In some cases, management programs are keeping pest 
animals at low levels in national parks, despite high densities 
in surrounding areas. For example, Yathong Nature Reserve 
in western NSW has a low abundance of foxes, despite high 
densities in most of the surrounding landscape. Intensive fox 
control has been conducted three times per year at Yathong 
since the mid-1990s, halting the slide towards extinction of 
the endangered malleefowl within the reserve. Comparison 
between Maps 3 and 4 also shows that in many of the priority 
sites identified under the Fox TAP, the pests are being held at 
lower densities than in the surrounding landscape. 

Although a recent Parliamentary report (Commonwealth of 
Australia 2005) found that pest animal problems are increasing 
Australia-wide, NPWS is managing to reduce or stabilise 
the problem across the majority of its estate in NSW. In the 
overwhelming majority of the NSW park system, management 
is effectively containing or reducing the threat (Figure 2).

Protecting our national Parks From Pests and weeds

Percentage by area

Figure 2

Performance in managing the impacts of pest animals 
in parks

Key finding: In 92% of the area of the NSW national 
park system, pest animals are being effectively 
managed to reduce or contain their impacts.

53% A planned approach to 
pest animal control is 
being implemented that is 
resulting in a reduction in 
impacts.

36% Pest animal control is being 
implemented and impacts 
are being contained.

8% Impacts are increasing or 
unknown, or there is little 
or no pest animal control 
undertaken.

3% Pest animals not an issue.

Future directions for pest animal 
management: NPWS will
 Put in place a targeted investigation program for those 

parks where management efforts are not reducing or 
containing impacts to understand why this is happening 
and develop a focused program of responses.

 Continue to conduct and sponsor new research and 
management initiatives.

 By applying sound risk management principles to 
determine where the most significant impacts on 
biodiversity and neighbouring properties are occurring, 
ensure that programs are in place to effectively manage 
pest animals in all these national parks.
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Map 3

Key points:
 1.  Foxes occur across most 

of NSW.
 2.  Parts of the central 

and northern Great 
Dividing Range are free 
of foxes. These areas 
include large expanses of 
national park.

 3.  Fox control in national 
parks is holding foxes 
at low density in some 
areas (such as Yathong 
Nature Reserve) despite 
high densities in the 
surrounding landscape.

Map �

Key points:
 1.  Fox control for 

conservation in NSW is 
effectively prioritised 
according to the presence 
of threatened species 
likely to be vulnerable to 
fox predation.

 2.  Comparison with Map 3 
shows that fox densities 
at many Fox TAP priority 
sites are lower than in the 
surrounding landscape.

Distribution and density of foxes in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004)

Priority sites identified in the Fox Threat Abatement Plan
(Data source: DEC 2006)
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Map 6

Key points:
 1.  Feral goats occur mainly 

in western NSW, with 
pockets of medium-low 
density in the state’s east.

 2.  Comparison with Map 
5 shows that goats are 
generally scarce where 
wild dogs are abundant.

 3.  Although parks cover only 
8% of NSW, they contain 
more than 8% of the goat-
free area.

Map �

Key points:
 1.  Wild dogs occur mainly 

in eastern and north-
western NSW.

 2.  Where wild dogs occur at 
high density in national 
parks, these are often 
populations of dingoes. 
There is an expectation 
that dingoes be conserved 
in core areas of some large 
reserves.

 3.  Wild dogs are controlled 
by baiting on the edges 
of parks to protect 
neighbouring livestock.

Distribution and density of wild dogs (including dingoes) in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004)

Distribution and density of feral goats in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004)
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Map �

Key points:
 1.  Feral pigs occur widely 

across much of north-
western NSW, with a 
more patchy distribution 
in the state’s south and 
east.

 2.  Medium to high densities 
are often associated with 
wetlands.

 3.  Around 30 million ha of 
NSW is free of feral pigs.

 4.  Although parks cover only 
8% of NSW, they contain 
more than 8% of the pig-
free area.

Map �

Key points:
 1.  Rabbits occur at low 

densities across much of 
NSW.

 2.  About 23 million ha of 
NSW is free of rabbits, 
with around 2 million ha 
of this area in national 
parks.

 3.  Although parks cover only 
8% of NSW, they contain 
more than 8% of the 
rabbit-free area.

Distribution and density of feral pigs in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004)

Distribution and density of feral rabbits in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004)
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Map �

Key points:
 1.  Feral deer are an emerging 

pest issue with a patchy 
distribution, mainly in 
southern and eastern 
NSW.

 2.  Much of the distribution 
of deer in NSW occurs 
outside national parks.

 3.  Some pockets of high 
density exist, for example 
south of Wollongong 
where deer can present a 
hazard.

 4.  Deer are absent from 85% 
of the area of the park 
system.

Map �0

Distribution and density of feral deer in NSW
(Data source: NSW DPI Pest Animal Mapping Survey 2004; DEC Postal Survey 2006)

Wild dog control operations in NSW
(Data source: DEC 2006)
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Wild dogs
The term ‘wild dog’ refers to all free-living dogs, including 
dingoes (Canis lupus dingo), feral dogs (Canis lupus familiaris) 
and their hybrids. Within NSW, populations of wild dogs occur 
mainly along the Great Dividing Range, coastal hinterlands, and 
in the state’s north-west (Map 5).

Wild dogs can cause losses of livestock. However, the impacts 
of wild dogs on the natural environment are less clear-cut. 
While they may reduce the numbers of some native animals, 
wild dogs may also suppress populations of pests, such as foxes, 
feral goats and rabbits. Management of dingoes is further 
complicated because they are viewed by many as an agricultural 
pest, and by others as a native animal which needs to be 
conserved. NPWS seeks to control wild dogs in areas where they 
have an impact on agriculture or other values, while maintaining 
dingo populations in core areas of certain reserves.

As shown in Map 10, NPWS conducts wild dog control in a 
large number of strategic locations throughout NSW, while 
aiming to conserve native dingoes in the core of designated 
conservation areas.

NPWS is also promoting advances in wild dog research. Recent 
studies have yielded important information on the behaviour 
of wild dogs and their movements, methods of control, and the 
potential side-effects of poison baiting on native species, such 
as the spotted-tailed quoll. NPWS is a member of the national 
Invasive Animals Cooperative Research Centre (CRC), and was 
heavily involved in the CRC’s development of a new aerosol 
scent-lure for wild dogs and foxes called FeralMone®.

This multi-faceted approach to wild dogs is an example of the 
kind of integrated pest management undertaken by NPWS.

The most effective and widely used option for controlling wild 
dogs is baiting using buried 1080 meat baits. This method allows 
baits to be placed where they are most likely to be found by the 
dogs and reduces their uptake by native animals. Other methods 
may be used alongside baiting, such as targeting of bait-shy or 
rogue dogs by trappers or shooters. Aerial baiting is also used in 
some parks where the terrain is inaccessible or other methods 
have not reduced wild dog attacks on stock to an acceptable 
level (such as Kosciuszko and Oxley Wild Rivers national parks). 
Dog-proof exclusion fencing is also used in some areas, most 
notably in the northern tablelands.

NPWS identifies local problem areas and works with other 
landholders to develop cooperative wild dog control plans. 
Wherever wild dogs are a problem in national parks, NPWS has 
programs in place to control them. For example, NPWS monitors 
and removes aggressive dingoes from around campsites in 
national parks, such as Myall Lakes, Yuraygir and Crowdy Bay, 
where they have become accustomed to people. Campers are 
encouraged not to feed dingoes.

NPWS also works with NSW Police and local landholders 
to prevent illegal pig hunting in national parks because it 
often leads to the release or escape of hunting dogs that can 
become feral.

Wild dog, Canis lupus familiaris.
G. Steenbeeke
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Predator management in the 
Brindabella and Wee Jasper Valleys
Brindabella and Wee Jasper Valleys in southern NSW have 
a long, documented history of wild dog attacks on sheep. 
In the past, the management approach to wild dogs lacked 
cooperation between landholders and stock losses were 
often high.

In response to this problem, a cooperative program commenced 
in 2001. A working group was formed, consisting of members 
from NPWS, Yass Rural Lands Protection Board, Forests NSW, the 
SE NSW & ACT Wild Dog Project and local graziers. The working 
group identified the limitations of previous management 
practices and designed a management plan to overcome these 
limitations. By 2002, the Brindabella and Wee Jasper Valleys 
Cooperative Wild Dog/Fox Control Plan had been completed.

The main objectives of the plan were to:

 maintain a representative group of private and public land 
managers to coordinate wild dog/fox management

 implement a three-year strategic control plan
 conserve dingo populations within core areas of national park
 continuously monitor and evaluate the effectiveness of 

control
 promote the program to local land managers
 secure support from public land managers for the next 

operational period.

The strategic control plan involved proactive trapping, baiting 
and monitoring of foxes and wild dogs throughout bushland 
areas adjoining grazing paddocks with a history of stock 
losses. These bushland areas were treated as wild dog habitat, 
regardless of tenure. Wild dog access routes through adjoining 
bushland were then targeted by experienced field operators 
using humane traps and baits. In the past, reactive measures 
to wild dog attacks involved delays in obtaining approval and 
funding. However, under the cooperative program a standing 
agreement provides funding for an immediate trapping 
response to dog attacks.

A 6-km buffer zone around grazing properties was created in 
which wild dogs were removed. In this way, resources were 
directed to areas where the greatest benefit could be obtained, 
rather than controlling wild dogs far away from grazing 
properties where they are unlikely to pose a threat to sheep.

The plan met with great success, and during its first operational 
period from 2002–05, sheep losses fell by up to 86 per cent 
(Figure 3). The reduction in attacks allowed graziers to run 
increased numbers of sheep and use some areas of pasture that 
were previously deemed unsuitable.

Following this success, the plan has been extended, with 
resources now committed until 2010. The dynamic nature of the 
plan means the working group will continue to cooperate with 
research organisations, such as CSIRO and the Invasive Animals 
CRC, to continually improve the program and develop innovative 
methods. The plan has also been adopted as a model for wild 
dog control elsewhere in NSW.

Figure 3

Stock losses to wild dogs and foxes and financial resources 
committed in the Brindabella and Wee Jasper valleys, 
1996–2010
(Source: Yass Rural Lands Protection Board)

5.3  A detailed measure of 
management effectiveness

In addition to the results presented throughout the 
preceding sections, more detailed information is available 
from a random sample of 5 per cent of parks in NSW. Data 
on the impacts of weeds and pest animals on biodiversity, 
cultural heritage and neighbouring properties were collected 
for each of these parks. For each of these three categories, we 
calculated the proportion of pest problems for which there 
was a successful control program in 2004–05. This was the 
third consecutive year that this measure was calculated, and 
the results show significant improvement since 2002–03. 

Last year, 64 per cent of identified impacts on biodiversity were 
successfully controlled, compared to 44 per cent in 2002-03. 
Similarly, 73 per cent of impacts on neighbouring properties and 
82 per cent of impacts on cultural heritage were successfully 
controlled in 2004-05, compared to 52 per cent and 54 per cent 
respectively in 2002-03. 

These trends show that the targeted pest animal and weed 
control programs put in place are working.
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6.1  removal of salvinia from  
Myall lakes

Salvinia is an aquatic weed that grows quickly and chokes 
waterways with a thick mat of floating vegetation. Infestations 
can be so dense that they block sunlight from submerged plant 
species and prevent oxygen exchange so that the water is no 
longer able to support aquatic wildlife. Salvinia is particularly 
difficult to eradicate because of its ability to grow and spread 
extremely rapidly (Anon. 2003).

In 1998, an outbreak of salvinia in Myall Lakes National 
Park quickly spread to cover 20 km of creek and lakeshore. 
In response, a $120,000 cooperative removal strategy was 
prepared, involving NPWS, private landholders, NSW Agriculture 
(now Department of Primary Industries), Great Lakes Council 
and the NSW Waterways Authority.

An integrated approach to weed control began with physical 
removal of the weed by Conservation Volunteers Australia, 
followed up by NPWS and contractors. The infestation was 
prevented from spreading by containment fences and a floating 
boom designed for containing oil spills, as well as by restricting 
the movement of vessels in the area. Selective herbicides were 
also used to treat the weed.

The last visible signs of salvinia were removed in 2002, but 
three more years of monitoring were required before it could be 
declared that the weed had been eradicated. During 2005, this 
eradication target was reached, with monthly surveys finding 
no further sign of salvinia.

6.2  Brush island rat eradication
Although it is rare to completely eradicate established pest 
populations from across broad areas, modern advances are 
making it increasingly feasible to remove pests from islands, 
which are limited in size and isolated from potential sources 
of re-invasion. In a significant breakthrough, NPWS recently 
eradicated the introduced black rat from Brush Island, 20 km 
south of Ulladulla. Rats reached the 35-ha island from a nearby 
shipwreck in 1932 and had a devastating effect. Because the rats 
preyed on the eggs of birds, white-faced storm petrels had not 
been seen on Brush Island since 1967 and the breeding success 
of sooty oystercatchers had been severely reduced.

6. Recent progress

P e s t  P r o f i l e

scotch broom
Scotch broom (Cytisus scoparius) is a large shrub with bright 
yellow flowers. It was apparently introduced to Australia from 
Britain by Governor King in the early 1800s to be grown as a 
substitute for hops. Subsequent introductions of the weed 
were made for ornamental purposes and by 1901 it had spread 
significantly and was declared noxious.

Scotch broom occurs mainly in cool temperate regions, at 
high altitudes or along the edges of watercourses. The weed 
is particularly prevalent along the Great Dividing Range in 
areas such as Barrington Tops, and the Central and Southern 
Tablelands.

Scotch broom forms dense thickets that exclude native species, 
leading to its complete dominance of the understorey and 
eventually the canopy. These thickets also impede access, alter 
fire regimes, and provide shelter for feral animals, such as pigs. 
The weed is spread by animals and carried in watercourses. 
Scotch broom has been declared a noxious weed in NSW.

Biological control agents, including the twig-mining moth, a 
psyllid and a seed beetle have been released in NSW to combat 
Scotch broom. Herbicides and mechanical control are also 
used, but follow-up control is crucial because of the very large 
numbers of seeds the weed produces: the seedbank may contain 
up to 65,000 seeds per square metre, which may lie dormant for 
80 years.

NPWS uses an integrated approach to manage the weed, 
combining different control methods to achieve the best results 
and minimise impact on native plant species. Many Scotch 
broom control programs are run in conjunction with local 
communities and councils.

Scotch broom, Cytisus scoparius.
K. Cooper
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With a grant from the Foundation for National Parks and 
Wildlife to remove the rats from the island, NPWS staff 
commenced a saturation baiting campaign in July 2005. With 
no mammals on the island other than the black rats, there 
was no risk of poisoning non-target animals. Around 550 bait 
stations were placed at intervals of 25 m in a grid covering 
the entire island. The rats took the bait from every one of the 
stations and within three weeks there was no further sign of 
them on the island. At the same time, the bait take fell to zero.

Brush Island will continue to be monitored for the presence 
of rats, as will the nesting success of sooty oystercatchers. 
Mapping of the distribution and abundance of nesting seabirds, 
such as penguins and wedge-tailed shearwaters, will also be 
undertaken.

6.3  1080 baiting and spotted-tailed 
quolls

The use of 1080-poisoned baits to control foxes and wild dogs 
is generally considered safe for most native species. However, 
there has been concern in recent years that baiting may 
inadvertently harm populations of the spotted-tailed quoll, a 
native marsupial carnivore listed as endangered nationally and 
vulnerable in NSW (Belcher 1998; Murray & Poore 2004). This is 
an illustration of the difficulties that sometimes arise when the 
need for pest management potentially conflicts with the need 
to protect native species. In order to strike a balance between 
these competing aims, NPWS has conducted a number of 
experimental studies to assess the risk posed by 1080 baiting to 
spotted-tailed quolls.

Initially, a series of trials investigated the vulnerability of quolls 
to fox baiting, using a commercially produced bait. Quolls were 
intensively trapped at two sites in north-eastern NSW and all 
captured animals fitted with radio collars, allowing monitoring 
of their movements. Fox baits were then buried under a 
covering of sand alongside roads and trails, as in a standard fox 
control operation. Although some quolls took the baits, they 
did not consume them, but discarded them nearby. The study 
concluded that this method of fox baiting is unlikely to have 
a significant impact on populations of spotted-tailed quolls 
(Körtner et al. 2003).

NPWS conducted three similar trials in northern and southern 
NSW, using aerially deployed meat baits of the kind generally 
used to control wild dogs. This followed suggestions that 
aerial baiting for wild dogs might be more hazardous for quolls 
than ground-based fox baiting, because dog baits contain a 
higher dose of 1080, and baits dropped from aircraft are more 
accessible to quolls than those that are buried (Murray & Poore 
2004). As in the earlier trials, quolls were captured and radio-
collared prior to deployment of the baits.

Monitoring revealed that, although quolls consumed some 
of the meat baits, most survived. In northern NSW, one quoll 
from a total of 45 radio-collared animals was confirmed to have 
succumbed to 1080, but this individual was already in extremely 
poor health, which is likely to have contributed to its death 
(Körtner & Watson 2005; NPWS 2005). In southern NSW, 1080 
baiting caused no deaths among 16 radio-collared quolls (NPWS 
2005). The results of these trials show that, although individual 
quolls may be killed by 1080, carefully conducted baiting 
operations are unlikely to affect their populations.

Spotted-tailed quoll, Dasyurus maculatus.
K. Mantle
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As a result of these findings, NPWS has now used aerial baiting 
in some areas where it had previously been suspended. Burial of 
baits remains the preferred practice, but aerial baiting may be 
employed where ground-based baiting is not practicable or in 
areas where stock losses have continued at unacceptably high 
levels despite all efforts to control them.

6.4 expansion of fox control
With fox control established at 59 priority sites2 under the 
Fox TAP, NPWS has recently secured funding from the Natural 
Heritage Trust to expand some of these control efforts onto 
neighbouring private lands. Expanding the area under fox 
control greatly increases the effectiveness by buffering core 
areas from constant re-invasion by the pest. When foxes are 
removed from small areas, neighbouring animals are usually 
quick to move into the vacated territory (Saunders et al. 1995). 
Expansion of the areas subject to fox control will also have 
benefits for neighbouring landholders by, for example, reducing 
impacts on livestock.

A new program of fox control and monitoring is also under 
way in areas of the Pilliga in western NSW, which were recently 
acquired by NPWS and included in the new Community 
Conservation Areas. Fox control in the Pilliga will benefit a 
number of threatened species.

6.5 NsW Cane toad Action Plan
NPWS is taking a lead role in developing a Cane Toad Action 
Plan for the state. The plan will involve a cross-tenure approach 
implemented in partnership with catchment management 
authorities, neighbours and other land mangers. It will identify 
the current and potential distribution of cane toads in NSW 
and document available information on cane toad ecology and 
management options.

Proactive control in Kosciuszko 
National Park
In Kosciuszko National Park, NPWS aims to control infestations 
of Scotch broom as soon as they are discovered. Following 
widespread bushfires in January 2003, NPWS launched a pro-
active search program to seek out new infestations or individual 
plants as they emerged. Although fire kills established plants, it 
also stimulates broom seeds to germinate. Monitoring occurs 
annually at all locations where broom has been recorded, with 
aerial surveys every five years. This approach has resulted in a 
dramatic reduction in the numbers of infestations in the area.

However management of broom in Kosciuszko was occurring 
long before the 2003 fires. NPWS staff and contractors have 

been undertaking broom control at 45 sites in the Upper Murray 
Area for the past 15 years. All sites are now under control, and 
annual follow-up work removes the small number of new plants 
that emerge from the seedbank.

Additional control of Scotch broom commenced in the Alpine 
Area following a grant from the Snowy River Hydro-electric 
Scheme in 2002. Funding has been provided to rehabilitate 
sites along the Snowy River that were degraded during the 
construction of the hydro-electric scheme. Four staff are 
provided for ten weeks each year over six years to control 
broom, using a combination of target-specific herbicide 
application and physical removal. Helicopter spot-spraying, a 
new technique developed by NPWS, is also being used to target 
the few remaining areas of Scotch broom in the park.

Spraying of Scotch broom on the Snowy River.
D. Hipwell

2.  Although 73 priority sites are currently identified under the Fox TAP, 14 of 
these are non-treatment areas in experiments to test the effectiveness of 
fox control.
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Priority areas where cane toads have significant ecological 
impacts will be identified and targeted for treatment, while 
additional efforts will aim to prevent further spread of the pest. 
The plan will also aim to engage the community and other 
stakeholders by increasing their awareness of cane toads and 
involving them in management activities.

6.6 Pest control in new national parks
In 2001, NPWS acquired a large new park near Hay in south-
western NSW. A former sheep station, Oolambeyan National 
Park is now one of the last strongholds of the endangered 
plains-wanderer, a rare ground-nesting bird vulnerable to 
predation by foxes. Other threatened bird species recorded in 
the park include grey-crowned babblers, painted honeyeaters 
and superb parrots.

Weeds and pest animals were widespread in the park when 
it was acquired. Foxes and feral cats posed a serious threat to 
native fauna, including the plains-wanderer. Grazing by rabbits 
was having negative impacts on soil and native vegetation, 
while weeds such as African boxthorn and Bathurst burr were a 
problem both in the park and on neighbouring properties. 

Immediately following acquisition and declaration as a national 
park, NPWS put in place a comprehensive range of pest 
management measures, all of which have greatly reduced the 
impact of pest animals and weeds within the park. These have 
included:

 ripping of rabbit warrens, which saw 4,000 removed in the 
park’s first year

 intensive fox baiting
 removal of boxthorn.

Neighbours of the park have also been ripping rabbit warrens 
as part of the Rural Lands Protection Board’s south-west rabbit 
program and undertaken cooperative fox baiting, with NPWS 
supplying the baits.

Monitoring confirms that these programs are working and that 
weeds and pest animal populations have been reduced in the 
park. For example, the take-up rate of fox baits has decreased 
over the four years since control commenced and photographic 
monitoring shows that boxthorn infestations are being reduced. 
Neighbours have also provided positive feedback on the results 
of weed control.

Similar measures are being implemented in the newly acquired 
Yanga reserve near Balranald. The park contains a host of 
threatened plant and animal species, as well as one of the 
largest remaining areas of river redgum forest. Since the NPWS 
acquired Yanga in November 2005, rapid action has been taken 
to undertake pest management in the park. A baseline survey 
of feral animals has been conducted, 1080 baiting for rabbits 
and foxes has commenced and control of feral pigs has been 
undertaken.

These examples show that NPWS takes rapid and 
comprehensive measures to implement pest management on 
new lands it acquires.

Strangler fig, Ficus sp.
B. Webster
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feral goat control in western NsW
In Mutawintji National Park in the west of the state, feral 
goats over-graze native vegetation, damage Aboriginal rock art 
with their horns, and may also compete with the endangered 
yellow-footed rock-wallaby for food and shelter sites. Since 
1995, a program of mustering and trapping has removed 
thousands of goats each year from the park and surrounding 
areas (Sharp et al. 1999). Similarly, mustering, trapping and 
management of artificial waterholes has led to successful 
control of numbers in Yathong Nature Reserve, where goats 
present a threat to the endangered malleefowl.

There has been mustering of feral goats at Yathong since 1991. 

However since 2003, an integrated approach has been adopted, 
which has seen goat numbers reduced dramatically. Using the 
combined expertise of staff from NPWS and the Department of 
Primary Industries, the new control program employs a variety 
of methods. Goats are mustered and sold under a permit, with 
a royalty paid to NPWS for each animal removed. This has raised 
over $70,000 in revenue, which has been put back into pest 
control. A number of artificial waterholes have been closed, 
while others have been used as lures to trap and remove goats.

The abundance of goats is monitored by aerial surveys, which 
are conducted at the same time as aerial fox baiting to make 
more efficient use of aircraft. The results show a 90 per cent 
reduction in goat density since 2003. Vegetation monitoring has 
shown regeneration of species susceptible to grazing by goats.

Feral goats, Capra hircus.
R. Palmer

P e s t  P r o f i l e

feral goats
Feral goats (Capra hircus) in Australia originate from domestic 
animals that were introduced at a number of times and 
locations, beginning with the First Fleet in 1788. They now occur 
in every Australian state and territory, and are widely distributed 
within NSW (Map 6). Mapping shows that feral goats are most 
common in the far west of the state, although pockets of low to 
medium density also occur in the east.

Feral goats cause extensive damage to agriculture, the natural 
environment and cultural heritage. They compete with livestock 
and native herbivores for food, as well as damaging native 
vegetation by over-grazing. In addition, their hard hooves cause 

land degradation through soil damage and erosion. Feral goats 
also damage Aboriginal sites and may carry exotic diseases, 
including foot and mouth disease.

Feral goats are controlled by a variety of techniques, depending 
on their density and local conditions. In western NSW, most 
goat control is conducted by mustering and trapping. However, 
in some areas where terrain is relatively inaccessible or the 
goats are distributed sporadically, shooting is used to remove 
them. Only highly trained shooters are used in the culling and 
protocols are strictly enforced to ensure the animals are killed 
quickly and humanely.
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Invasive species have the potential to appear suddenly in new 
areas and multiply rapidly, forming new outbreaks. Prevention 
or early intervention is the most effective means of managing 
these new pest outbreaks. While early action can often contain 
or even eradicate small populations of new arrivals, it is 
extremely difficult to achieve complete eradication once pests 
have become firmly established. NPWS therefore maintains 
a vigilant approach to the biosecurity of parks and a rapid-
response approach to new outbreaks. Based on the experience 
of dealing with the salvinia outbreak in Myall Lakes, early 
identification and rapid and sustained management responses 
can halt serious outbreaks.

7.1 New threats
Efforts are under way by NSW Government agencies to 
manage the threats posed by two new pests, the yellow 
crazy ant and the pandanus planthopper. The yellow crazy 
ant poses a significant threat to biodiversity because of its 
potential to displace native fauna. The ants are known to kill 
invertebrates, reptiles, birds and small mammals. Yellow crazy 
ants were detected on Goodwood Island on the NSW north 
coast in August 2004. An effective eradication program was 
immediately implemented by the Department of Primary 
Industries, with support from NPWS, Clarence Valley Council 
and the NSW Maritime Authority. Extensive follow-up surveys in 
February 2006 found no evidence of the ants on the island or in 
surrounding areas, and monitoring will continue.

The pandanus planthopper is an insect pest which causes 
dieback in its host plant, the coastal pandanus. Following the 
first reports of dieback in NSW in March 2004, the response was 
swift. A working group was formed, incorporating members 
from NPWS and other local and state government departments. 
Since then, the working group has taken a series of actions 
to contain the new threat, including development of a 
management strategy and securing of funds for monitoring and 
treatment programs (Walker & Wellman 2005). A recent survey 
of treated areas found that almost all infestations had been 
removed, and those that remained were immediately treated.

The red fire ant is a major pest in many parts of the globe, 
following its spread from its native Brazil. The species is 
estimated to cause economic losses in the United States of 
$1 billion per year through its impacts on agriculture, tourism 
and health. An outbreak of fire ants was detected in south-
eastern Queensland in 2001. Although the new pest has not 
spread across the border, NPWS is supporting the Department 
of Primary Industries in efforts to prevent the species becoming 
established in NSW. NPWS staff have been trained to identify 
and respond to new outbreaks, and to raise public awareness 
of fire ants (NPWS 2003a; DEC 2004). This example illustrates 
a proactive approach to pest management, in which early 
preventative action is preferred over reactive measures.

7.2 Gardens as a weed source
New weed outbreaks can also occur at any time, and often 
result from garden plantings that spread onto natural bush or 
agricultural land. Many of the most serious environmental and 
agricultural weeds in Australia, including Paterson’s curse and 
lantana, were introduced as ornamental plants.

In an effort to reduce future invasions by such species, the 
NSW North Coast Weeds Advisory Committee (of which 
NPWS is an active member) has initiated the Bushland Friendly 
Nursery Scheme. Under this joint initiative, 16 councils along 
the NSW north coast have agreed to prevent the planting 
of environmental weeds in new developments and council 
landscaping projects. Participating nurseries have also agreed 
to stop selling, propagating and distributing these weeds. The 
committee has produced a booklet identifying environmental 
weeds and suggesting native alternatives for planting in 
gardens.

A similar initiative by Nursery and Garden Industry NSW 
and ACT in the Greater Sydney area, ‘Grow me instead’, also 
encourages gardeners to plant native or non-invasive plants. It is 
hoped that such initiatives will reduce the likelihood of serious 
weed outbreaks in the future.

7.3 role of climate change
Another emerging threat with the potential to affect many 
aspects of park management is climate change. It is widely 
accepted that some level of climate change is inevitable. 
Predicted effects include changes in temperatures, rainfall 
patterns, sea levels and ocean currents, as well as increases 
in extreme events such as droughts, floods and fires. Global 
warming could also allow some pest species to expand into 
areas where they do not currently occur. For example, cane 
toads, which currently occur mainly in tropical and subtropical 
regions, may be able to expand their distribution into areas 
that were previously too dry or cool for the toads to thrive. 
NPWS is taking a proactive approach to this challenge, working 
with Macquarie University and the Department of Primary 
Industries to model the potential effects of climate change on 
invasive species. This information will be used to guide park 
management in the future.

DEC is also preparing a comprehensive set of actions to 
implement the National Biodiversity and Climate Change Action 
Plan. These actions recognise the potential effects of climate 
change on pest species, and identify the suppression of species 
likely to become invasive under climate change as a key priority.

�. Emerging challenges
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�. Future directions

The NSW Government has announced a program to develop an 
Invasive Species Plan to reduce the adverse impacts of weeds, 
and vertebrate and invertebrate pests, including marine and 
freshwater aquatic species. NPWS will be a key participant in the 
development of this strategy, which will provide a framework 
for the coordinated management of all invasive species across 
the landscape.

The effective control of weeds and pest animals in national 
parks requires significant ongoing attention and resources. The 
examples and case studies presented in this report demonstrate 
that significant progress has already been made in many 
areas of the reserve system. However, NPWS must continue 
and will develop new initiatives to improve its performance 
in pest management. These include carrying out scientific 
research, developing new control techniques, conducting 
public education programs, and expanding existing successful 
techniques into new areas.

As part of the Iemma Government’s 2006-07 budget, a 
record $18 million will be spent to run pest control programs 
and develop new initiatives. Each NPWS administrative 
region receives its own budget and allocates funds according 
to management priorities such as pests, fire, threatened 
species, visitor facilities or infrastructure maintenance. 
Through the regional pest strategies, NPWS adopts a risk 
management approach to identify the highest priorities for 
pest management within each region, allowing resources to be 
allocated accordingly.

New initiatives such as research into aerial baiting, development 
of threat abatement plans and the Priorities Action Statement 
for managing threatened biodiversity have been discussed 
earlier in this report. In the following sections we present some 
further examples of new initiatives. Some have commenced, 
while others present new directions and plans that are being 
investigated. The commencement of these new programs will 
be subject to future budgetary deliberations.

Table �
Estimated statewide NPWS expenditure on weed and pest animal control in 2006–07 and some indicative programs

Pest species Operating expenditure
Foxes $1.3 million: 

Funding to be used for a range of works at priority sites including Fox TAP 
implementation, expansion and review, public education

Wild dogs $1.5 million: 
Funding to be used for a range of works at priority sites including 
cooperative control, fencing, trials of new innovations, public education

Feral pigs $760,000: 
Funding to be used for a range of works at priority sites including pig 
control in newly-acquired parks, continued trapping, shooting and baiting 
operations, trials of new feral pig bait

Feral goats $290,000: 
Funding to be used for a range of works at priority sites including 
mustering, shooting, trapping, fencing, public education

Rabbits $205,000: 
Funding to be used for a range of works at priority sites including 
cooperative and integrated control, mapping and ripping of warrens, 
monitoring, public education

Other pest animals $445,000: 
Funding to be used for a range of works at priority sites including, but not 
limited to, the following pest animals – cane toads, feral deer, exotic turtles, 
feral cats, rats, feral horses, common mynas

Total pest animals $4.5 million
Total weeds $2.8 million: 

Funding to be used to control weeds at priority sites such as World Heritage 
Areas, wild rivers, wetlands, endangered plant communities and other high 
value conservation areas identified in NPWS regional pest strategies

Total operating expenditure $7.3 million
Labour and other costs directly 
associated with carrying out pest 
animal and weed control programs

$10.7 million

Overall total $18 million
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8.1  improved management  
of wild dogs

Recent NPWS research has shown that aerial baiting with 
the toxin 1080 is unlikely to have a significant impact on 
populations of the spotted-tailed quoll, the native carnivore 
most at risk of being poisoned (see Section 6.3). This is a very 
significant finding and NPWS will now use aerial baiting in areas 
where rugged terrain makes the use of other control techniques 
extremely difficult or where stock losses are continuing at 
unacceptably high levels. Wherever possible, NPWS will use an 
integrated approach, with a range of techniques such as ground 
and aerial baiting, trapping, shooting and exclusion fencing.

A new research program is underway in southern NSW to study 
the movements and behaviour of wild dogs. The program will 
use both conventional radio collars and satellite tracking collars 
to provide information on the home ranges wild dogs and how 
they use their habitat in Kosciuszko and Morton national parks 
in NSW, as well as Coopracambra National Park in Victoria. The 
study will examine the movements of dogs in areas outside 
control zones over 18 months.

Researchers expect to gain information on the routes most 
frequently used for movement and dispersal, as well as core 
areas of the animals’ home ranges. This knowledge will help to 
concentrate future trapping and baiting in areas where they are 
likely to be most effective.

Because satellite tracking collars allow the simultaneous 
monitoring of the movements of numerous animals at a very 
fine scale, they can be used to determine whether dingo packs 
are still intact in some areas undisturbed by control measures. 
The social structure of packs can have a strong influence on 
the behaviour of dingoes, and stable packs may be less likely 
to attack livestock (Allen & Gonzalez 1998). The data obtained 
from satellite collars will also be used to test the effectiveness 
of scent lures in attracting wild dogs, information which will be 
useful for improving the effectiveness of trapping programs.

A pilot study conducted with three satellite-collared dogs from 
November 2004 to June 2005 suggested that wild dogs in the 
area occupied larger home ranges than was previously thought. 
The insights gained from this research will be of great value 
when designing future programs to eradicate wild dogs.

As new funding becomes available, NPWS also plans to repair 
and expand barrier fencing for wild dogs in problem areas of the 
northern tablelands and southern NSW, where livestock require 
protection from predators. Considerable funding has already 
been allocated to help repair sections of the New England wild 
dog fence, which runs 650 km from Deepwater to Nowendoc. 

Border Ranges National Park.
S. Ruming
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8.2 trial of llamas for stock protection
One of the biggest challenges in managing vertebrate pests 
is to find more effective ways of protecting livestock from 
foxes and wild dogs. Conventional approaches such as baiting 
and trapping are not always effective in reducing stock losses, 
partly because the damage is often caused by only a few 
individual predators (Fleming et al. 2001). Reductions in overall 
predator numbers may have no effect if the individual animals 
responsible for attacking the stock are not removed. Another 
approach is to employ guard animals to deter foxes and wild 
dogs. Guard animals have protected livestock for centuries and 
some dogs are bred specifically for this purpose. An alternative 
is to use llamas, which are naturally aggressive towards dogs 
and foxes, and can be useful guard animals (Meadows & 
Knowlton 2000; Andelt 2004).

NPWS, in collaboration with the Hume Rural Lands Protection 
Board and the Tumbarumba Shire Feral Animal Working Group, 
is trialling the effectiveness of llamas in protecting sheep from 
fox and wild dog attacks. Six llamas have been provided free of 
charge to graziers on properties neighbouring national parks. 
The trial is expected to run for two years, and will determine 
whether llamas are effective in reducing the loss of lambs. 
At the conclusion of the trial, graziers will have the option of 
purchasing the llama or returning it to be used in further trials.

Although it is too soon for definitive results the early results are 
encouraging. The early indications after just one lambing season 
are that the llamas have reduced the loss of lambs to foxes, 
and may also be providing a substantial degree of protection 
from wild dogs. If these positive early results are confirmed in 
future years, llamas will provide a valuable additional tool, in 
conjunction with traditional control methods, for reducing the 
impacts of foxes and wild dogs on livestock.

8.3 operation Clawback
Operation Clawback is a proposed program of vertebrate 
pest control across western NSW, that can be progressively 
implemented as new funding becomes available or if current 
pest funding priorities change. The goal is to recover a broad 
range of threatened flora and fauna species and to restore 
regionally extinct mammal species at several key sites.  
It is based on six components:

 the continuation of strategic fox control under the Fox TAP
 the development of new control methods for feral cats, 

including the possible trial of new toxins currently under 
development

 the integration of rabbit control programs, including the use 
of new calicivirus baits

 managing artificial waters to control feral goats
 intensive monitoring of the recovery of threatened species
 the restoration of regionally extinct species through captive 

breeding and release programs.

Regionally extinct species that may be reintroduced include the 
bilby, burrowing bettong, brush-tailed bettong, bridled nail-tail 
wallaby and numbat. Re-establishment of these species will be 
dependent on intensive, ongoing control of pest animals.
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8.4  operation safehaven – island 
eradications

Operation Safehaven aims to eradicate pest animals from 
offshore islands in NSW, thus protecting threatened species 
and restoring island ecosystems. Like the recent eradication of 
rats from Brush Island, this proposal involves intensive control 
and monitoring to remove pests, such as rabbits, rats and feral 
cats from a number of islands, including Montague, Broughton 
and Little Broughton islands. The project could also involve 
a research component to assess and minimise the potential 
impacts of control methods on non-target species. The potential 
for subsequent habitat restoration and the reintroduction of 
locally-extinct species will then be explored. Existing offshore 
island work will continue and new approaches will be made to a 
range of funding bodies to augment the existing effort. 

8.5  New bait for broad-scale control  
of feral pigs

Current control options for feral pigs include trapping, 
shooting and baiting using grain poisoned with 1080. The 
Invasive Animals CRC has recently completed research into a 
commercially formulated 1080 bait which is significantly more 
selective than existing grain-based baiting. This is important 
because grain-based baiting may pose a threat to native birds 
and other herbivores. The new bait is expected to be registered 
and available commercially within 12 months.

As new funding becomes available, or if existing pest priorities 
change, NPWS plans to evaluate the effectiveness of the new 
feral pig bait in several reserves across the state. Likely sites 
will include the Blue Mountains and one or more reserves in 
western and southern NSW.

8.6  research into controlling  
myna birds

The common myna bird is an introduced pest that out-
competes native bird species in many areas. Recent research by 
scientists at the Australian National University has developed 
a method of controlling common mynas at a localised scale. 
NPWS is providing funds for continued research, which will 
test systems for broad-scale control of mynas by trapping at 
communal roosting sites.

8.7 Managing red-eared slider turtles
Red-eared slider turtles are listed as one of the world’s worst 
100 invasive species, and a recent risk assessment by the 
Queensland Department of Natural Resources and Mines rated 
sliders as a major threat to biodiversity. An eradication program 
is under way to remove a small population of the turtles in the 
Pine Rivers Shire just north of Brisbane.

As new funding becomes available, or if existing priorities 
change, NPWS plans to survey potential areas where sliders 
are likely to be found. This project will determine the extent of 
the problem, develop control methods and run a community 
awareness program explaining the threat posed by the turtles 
and how the public can help, for example, by reporting new 
sightings.

Nocoleche Nature Reserve.
J. Winter/DEC 
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8.8 lantana threat Abatement Plan
The Australian Government has funded a project under the 
national ‘Defeating the weeds menace’ initiative to prepare a 
national plan to reduce the impacts of lantana on biodiversity. 
The plan will identify priority areas for control (using the 
approach used in the NSW Bitou Bush TAP) and will fund 
control and monitoring at 20 of the highest priority sites across 
Australia. NPWS will manage this project in conjunction with 
conservation agencies from Queensland.

8.9  other weed management 
initiatives

NPWS is examining a number of new initiatives that will help to 
further improve weed management. These include educational 
programs to foster public awareness and involvement in the 
control of weeds, support for research into weed management, 
and a new planning framework to assist in allocating resources 
where they are most needed.

The recently approved Bitou Bush TAP outlines a strategic 
framework for the control of bitou bush targeted to areas where 
the biodiversity benefit will be greatest, independent of land 
tenure in NSW. The Bitou Bush TAP identifies 158 species, three 
endangered populations and 26 ecological communities at risk 
from bitou bush, as well as 169 priority sites for control. While 
control has already been established at many of these priority 
sites, a grant from the Natural Heritage Trust will extend control 
and monitoring to additional sites.

As part of the Sustainable Schools Program, NPWS is working 
with the NSW Department of Education and Training to 
further develop an educational resource for primary and high 
school students. Featuring interactive, web-based learning 
tools, the program focuses on Weeds of National Significance. 

The idea builds upon a highly successful package prepared by 
the South Coast Bitou Bush Task Force, which has been trialled 
in several schools in southern NSW. By developing similar 
packages for weeds found in other parts of the state, the 
program aims to teach students about the impacts of weeds on 
biodiversity in their local areas, and the scientific principles of 
managing weeds. Developing an understanding of conservation 
issues among children is a vital step towards ensuring effective 
environmental management in the future.

NPWS is also assessing the impacts on biodiversity of all 
1380 species of weeds in NSW. So far about 300 weeds have 
been found to have significant impacts. A computer model is 
being finalised to rank these 300 species to provide statewide 
priorities for action.

As new funding becomes available, or if existing priorities 
change, NPWS will also assist catchment management 
authorities (CMAs) to develop catchment-wide weed strategies, 
focusing on conserving the elements of biodiversity most at risk. 
Of particular value to the CMAs are the priority list of weeds 
and a report prepared by NPWS for the Weeds CRC, which for 
the first time provides an objective overview of weed impacts 
on biodiversity in NSW (Coutts-Smith & Downey 2006).

NPWS has also developed a new control technique known as 
helicopter spot-spraying. Specialised spot-spraying equipment 
has been mounted on the NPWS helicopter to accurately apply 
herbicides in inaccessible locations such as cliff faces and 
remote areas difficult to access from the ground. In the Towarri 
and Wollemi national parks this technique has given greater 
than 90 per cent control of blackberries in treated areas.

Spot-spraying blackberry from specially equipped weed control vehicle, Guy Fawkes River National Park.
P. Ellem/DEC
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Conclusions

Dunns Swamp, Wollemi National Park.
S. Ruming 

Weeds and pest animals are a serious environmental issue 
both nationally and globally. Pests do not affect any one land 
tenure in isolation, nor can they be successfully managed 
by any single agency working alone. One of the keys to 
successful pest management is cooperation, and the NPWS 
actively fosters such an approach with other government 
agencies, private landholders and community groups. The 
case studies and examples featured here demonstrate that 
the NPWS is achieving high standards in pest management, 
making important advances in risk assessment, research and 
management practice to address the diverse challenges of 
managing pests across an extensive park system.

The NPWS statewide survey results demonstrate a high level 
of performance across the park system as a whole. Despite the 
fact that pests are widespread, they are effectively controlled 
or contained in the overwhelming majority of NSW parks. 
However, there is much more to be done not only to tackle the 
problem in those parks with increased pressures, but also to 
maintain vigilance against reinvasion and against new pests 
and weeds. Having identified these, park managers will use 
this information and new research in planning and carrying 
out future pest management to ensure that our performance 
continues to improve.
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Most data used in this report were collected by DEC staff. 
However, some information has also come from other sources, 
such as the NSW Department of Primary Industries (DPI), who 
provided us with data on the distribution of pest animals and 
weeds, respectively. In interpreting these data, certain caveats 
must be borne in mind:

 Caution must be taken when comparing the data from 
the 2004 DPI pest animal survey with the results from the 
previous surveys in 1996 and 2002 because although the 
methods are comparable, the 1996 data reported more 
regional trends at a coarser scale.

 The scale of the DPI mapping was intended to produce 
regional maps for regional planning and thus fine-scale 
analysis and examination requires some caution.

 Pest animal populations regularly fluctuate in size, are mobile 
and use a wide range of urban residential, rural and natural 
landscapes. Their abundance varies according to season, 
climatic conditions and localised resources, and managing 
pest animals and their impacts is a shared responsibility of all 
land managers.

This report also uses data on the distribution of feral deer from 
a postal survey conducted by the DEC’s Policy and Science 
Division in 2006. At the time of preparing this report, collation 
of data from the postal survey was still in progress, so that the 
records included here may not represent the completed data set 
from the survey.

Sources of data used in this report

Feral Pig, Sus scrofa.
S. Leathers 



1080 (‘ten-eighty’): Sodium monofluoroacetate, a natural toxin 
that occurs in some Australian plants and is widely used to 
control pest animals such as foxes, wild dogs and rabbits

Biodiversity: The variety of life forms that exist, the genetic 
variation they contain, and the ecosystems of which they 
are part

Biological control: The use of live organisms, such as predators, 
parasites or disease-causing organisms, to control pest 
populations

Department of Environment and Conservation (DEC): NSW 
government department created in 2003 and incorporating 
the former National Parks and Wildlife Service, Environment 
Protection Authority, Botanic Gardens Trust and Resource NSW

Ecosystem: A community of living things interacting with each 
other and with their physical environment

Environmental weed: A plant that reduces the diversity and/or 
abundance of native species or adversely affects the functioning 
of natural ecosystems

National Parks and Wildlife Service (NPWS): In September 
2003, NPWS became part of the Department of Environment 
and Conservation (DEC) along with the Environment Protection 
Authority, the Botanic Gardens Trust and Resource NSW

Pathogen: An organism that causes disease, such as some 
bacteria or viruses

Pest: A plant or animal species that has undesirable impacts on 
environmental, economic or social values

Placental: Those mammals that nourish their unborn young 
through a placenta, such as dogs, cats and humans, as 
opposed to marsupials, which suckle their young in a pouch, or 
monotremes, such as echidna and platypus, which lay eggs

Rain shadow: An area with relatively low rainfall due to the 
effect of a barrier, such as a mountain range, that causes the 
prevailing winds to lose their moisture before reaching it

Threat: A process or entity that has the potential to impact on 
biodiversity or detract from other park values

Threat abatement plan: A plan under the Threatened Species 
Conservation Act 1995 or Fisheries Management Act 1994 that 
identifies actions to be taken to abate, ameliorate or eliminate 
the adverse effects of threatening processes on threatened 
species, populations or ecological communities

Threatening process: A process such as habitat disturbance, 
degradation or predation that may threaten the survival, 
abundance or evolutionary development of a species, 
population or ecological community

Weed: Any plant that is not cultivated deliberately by humans 
but grows entirely or predominantly in situations disturbed 
by humans

Weeds of National Significance: A Commonwealth Government 
initiative which identifies and prioritises the weed species in 
Australia requiring nationally coordinated management

Wildlife: Native flora and fauna

Wild dog: Any free-living dog, including dingoes, feral dogs and 
hybrids of the two
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