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1. INTRODUCTION
1.1.

Reasons for this project

Conservation of biodiversity is increasingly important internationally, nationally and locally. People are
concerned about the extinction of species and about the role of healthy functioning ecosystems in
delivering essential human services such as clean water. People also accept that ecosystems are stressed
by introduced species, pathogens and altered fire regimes and that more research is needed to understand
the local environment and the impacts people are having on it. This is particularly important in Sydney,
where a city of four million people is adjacent to a vast natural landscape dedicated to water collection and
conservation.
Australia’s record for native fauna protection rates among the worst in the world. Over 50 species of native
animal have become extinct between European colonisation and the present day. Many more species are
nearly extinct, and 73 Australian frogs and reptiles are internationally recognised as being threatened; more
than in any other country in the world. Many birds and mammals are also internationally recognised as
being threatened. Small and isolated populations are all that remains of many formerly common species.
Most declines can be related to the loss of habitat through clearing and fragmentation of native vegetation.
In addition, predators introduced since 1788 have exterminated a number of species, particularly grounddwelling mammals. Hunting and direct persecution are other significant reasons for population declines,
and while these activities have been largely reduced, they are still relevant factors affecting some species.
In some cases, declines have occurred very slowly or threatening processes have only occurred in
combination with other factors, such as altered fire regimes or disease.
The Greater Southern Sydney Region was among the first in Australia to experience rapid transformation
into an agricultural area. The best areas to farm were fertile soils and flat, easy-to-work terrain with good
rainfall. The Cumberland Plain between Campbelltown and Camden was quickly cleared for this purpose,
as was the Illawarra Coastal Plain and later the flats of the Burragorang Valley. Before clearing, these
areas were all extensively covered by grassy open woodlands. Animals that depended on these
environments were affected, with ground mammals such as bettongs quickly being lost. In the Illawarra,
stands of subtropical rainforest were cleared and some species that depended on the southern outreaches
of these forests disappeared, such as the Wompoo Fruit-dove.
More recently, housing has become a dominant land use and it now covers much of the former agricultural
land of Western Sydney and around Wollongong. Housing has introduced a new range of impacts,
including altered drainage patterns, weeds and domestic animals that increase pressure on remaining
bushland. Coastal landscapes in particular have been dramatically altered with estuaries and wetlands filled
to provide industrial land and sporting fields.
Some landscapes have suffered greater impacts than others as a result of European colonisation, while
many areas remain largely unaltered because of their rugged, inaccessible terrain and infertile soils.
To better understand the natural values of the Greater Southern Sydney Region, between 2002 and 2005
Sydney Catchment Authority and the Department of Environment and Conservation NSW (now part of the
Department of Environment and Climate Change (DECC) jointly undertook a baseline survey of the
terrestrial vertebrate fauna of the region, particularly Sydney’s drinking water catchments. This project
studied the distribution of native and pest vertebrate species and their habitats.
Project actions included:
x
x
x
x
x
x

surveying the area and recording observations of all terrestrial native and introduced vertebrate species
choosing a subset of ’species of conservation concern‘ for detailed conservation assessment, including
assessment of population status and threats
creating a prioritised list of terrestrial vertebrates for conservation actions
assessing which fauna habitats are the most important and the prevalence or lack of these habitats
developing a set of management recommendations for each species of conservation concern
creating maps of locations and habitat to accurately record the distribution of the species of
conservation concern

This project, by enhancing knowledge of which species exist and where they occur, can improve
management of native ecosystems, threatened species and their habitats, and pest species. This project
also helps to achieve goals listed in the Special Areas Strategic Plan of Management that outlines the key
goals and strategies for the joint management of Sydney’s core water catchment areas.
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1.2.

Study Area

The area covered by this project is the Greater
Southern Sydney Region. It stretches from
Southern Blue Mountains between Kanangra
Boyd NP and Wombeyan Caves to the coast
between Bundeena and Wollongong (Map 1).
This area encompasses the urban and rural
areas
of
south-western
Sydney
and
Wollongong and remote and inaccessible
rocky ranges and valleys of the Great Dividing
Range. There are two bioregions represented
in the Study Area, the Sydney Basin Bioregion
(SBB) and the South Eastern Highlands
Bioregion (SEHB) (Map 2). The Sydney Basin
Bioregion includes the Cumberland Plain,
Illawarra and most of the sandstone of the
southern Blue Mountains while the South
Eastern Highlands Bioregion includes the
higher altitude areas of the Boyd Plateau,
Bindook Highlands, Murruin Range and the
Kanangra Range.

The Southern Blue Mountains

© DECC

Vegetation of the region is dominated by dry sclerophyll forests and woodlands on the exposed sandstone
plateaux of the Woronora and Southern Blue Mountains (Map 3). Grassy woodlands are also an important
component of the vegetation, occurring on the fertile Cumberland and Illawarra Coastal Plains and in the
broader valleys of the Southern Blue Mountains. Extensive areas of Upland Swamps characterise the
Woronora Plateau and are important examples of this type of habitat. The Illawarra Escarpment, running
between Royal NP and Macquarie Pass NP, is a key feature of the Study Area. It is characterised by
sandstone cliffs towering above a band of subtropical and warm-temperate rainforests and wet sclerophyll
forests. Coastal environments, including wetlands and saltmarsh, sand dunes and coastal scrubs are
mostly cleared or disturbed but some of the best examples remain in Wollongong, particularly around Lake
Illawarra. For more detailed information on the vegetation of the Study Area, see Volume One.

1.3.

About this report

This report is Volume Two of a series produced for the project entitled Terrestrial fauna of the Greater
Southern Sydney Region. It is the technical document for the habitat mapping and conservation
assessment of species of conservation concern. It provides detailed information on the status, threats and
management of the species, including the application of the habitat maps. This document aims to aid land
managers with landscape level and site-based conservation planning and management. There is an
associated CD with digital layers of each habitat map, priority fauna habitats and fauna corridors. Findings
may be incorporated into plans of management, regional environmental plans, catchment action plans
(CAPs), local environmental plans (LEPs) and review of environmental factors (REFs).
This volume has also been adapted for a general audience such as community organisations, volunteer
bushcare and landcare groups, students and teachers and others without a background in natural history or
land management. The general audience version is known as Threatened and pest animals of Greater
Southern Sydney and is presented in non-technical language. It contains core information about which
species and habitats are the most important, the threats they face, their distribution and what people can do
to help.
Volume One of the series is the main report and gives a detailed rationale for the project and how it relates
to the key goals and actions of the Sydney Catchment Authority and DECC. It also gives an in-depth
description of the environment and other background information about the project. The methods employed
in surveying and mapping are described in detail along with a critical discussion of the animal survey
techniques implemented. The results of the systematic surveys are presented here with a discussion and
review of the diversity and landscape-level trends in each major species group. Important fauna corridors
have been identified and mapped and there is a review of all species that have become extinct or severely
declined in the region. The complete species list for the region, along with the number of records, is also
given in this document.
Volumes Three, Four and Five relate specifically to the management of biodiversity within the Warragamba,
Woronora, Metropolitan, O’Hares Creek and Blackheath, Katoomba and Woodford Creek Special Areas.
These volumes can all be found on DECC’s website: www.environment.nsw.gov.au.
4
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2. SPECIES OF CONSERVATION CONCERN
2.1.

Why conduct a regional review of species of conservation concern?

Governments afford legislative protection to selected species through the Threatened Species
Conservation (TSC) Act (1995) and the Environment Protection and Biodiversity Conservation (EPBC) Act
(1999). These Acts dictate the NSW and national priorities for conserving threatened fauna and flora and
their habitats. However, most planning and conservation actions are implemented regionally or locally,
where conservation priorities may be quite different. For example, some species listed on the TSC Act as
vulnerable across NSW, may be common and secure in a particular region with no conservation
management actions required. Conversely, another species listed as vulnerable across NSW may be
virtually extinct in a particular region, making it of the highest conservation priority.
This work has changed our view of the species of conservation concern in the region. While some species
have been confirmed to be very rare or even rarer than was thought, others have been found to be
relatively common and secure, contradicting current perceptions of their status.

2.2.

What species were included as species of conservation concern?

Not every species in the region was considered a species of conservation concern. Of the 435 terrestrial
vertebrate species that have been found in the region, 92 were selected for detailed assessment of their
distribution, conservation status, threats and management needs. The other terrestrial vertebrates in the
region are of less immediate concern regionally, though some may be local conservation priorities.
Species are included in this volume for one of five reasons:
1. The species is listed under state legislation (TSC Act) as ‘vulnerable’ or ‘endangered’. All listed
species known to occur, or known to have occurred in the past, in the region, are included.
2. The species affects water quality in some way, for example, the species may have impacted directly
on water quality by contaminating water, or may have acted to increase erosion and sedimentation.
This category includes several native as well as introduced species.
3. The species is culturally significant to one or more local indigenous communities (the Tharawal,
Gundungurra and Darug). The list of species in this category is not exhaustive and does not represent
the extent of land animals that are important to these groups. Where possible, the species in this
publication are taken from reports based on community consultation such as the Illawarra regional
Aboriginal heritage study (DEC 2005e). In other instances they were nominated by a community
representative.
4. The species is declining regionally. Most native animals
have declined in the region; therefore species were only
included in this category if their numbers or range have been
greatly reduced. In particular, animals with a restricted
distribution of which the Study Area forms a significant part,
poorly known species and animals that are few in number
throughout the area were included. This category includes all
bird species that were identified in the Birds Australia Atlas as
having declined in the last eight years across their entire range
or across the bioregions relevant to this project (Barrett et al.
2003, Blakers et al. 1984).
5.

Beautiful Firetail

© Michael Todd

The species is a pest. Pest species are defined as introduced terrestrial vertebrates that have a
significant negative impact on native species or environments in the region, including all species listed
as Key Threatening Processes under the TSC Act or as pest species under the Rural Lands Protection
Act 1998. Not all introduced species are included, as some that are confined to urban or rural areas do
not have a large impact on native animals.

Species were nominated for inclusion in the project by wildlife experts, Sydney Catchment Authority
catchment officers, academics and researchers, DECC staff, representatives for local indigenous
communities and environmental consultants.
For full details on the selection of species of conservation concern and the assessment of the conservation
status of each, see Volume One.
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3. PRIORITY FAUNA SPECIES
Each species of conservation concern was assessed as
to its conservation status in the Study Area and then
given a conservation priority ranking.
Factors included in assessing the conservation status of
each species were:
1. their level of decline in the region
2. the level of threat to remaining populations
3. the total amount of habitat in the region
4. the importance of habitat in the region to the overall
survival of the species
5. the amount of habitat that has already been lost.

Green and Golden Bell Frog

© Narawan Williams

Species of the highest conservation priority (11 species). These species are nearly locally extinct. Most
species in this category must be managed at a site-by-site level. Few have more than two known
populations in the region and some have not been located for more than 20 years, though remnant
populations may still be discovered. Many in this category, such as the Swift Parrot, are listed as
endangered on both the TSC (1995) and EPBC Acts (1999).
Species of high conservation priority (16 species). These species are rare or very rare and have
declined substantially in the region. They are faced with continuing threats, mainly habitat loss or alteration,
introduced predators or disease. Most are best conserved by managing key habitats or key threats rather
than by management at a site-by-site level. Species are also included in this category if the region makes
up a critical part of their range, such as the Blue Mountains Water Skink.
Species of moderately high conservation priority (10 species). These species are either uncommon or
locally common, but have suffered significant habitat loss or threats across their range or in some areas.
Species are included when they are secure in part of their range, but extinct or very threatened in another
part, such as the Brown Treecreeper. Species that are very rare and highly restricted in range, but are well
reserved, such as the Beautiful Firetail, are also included in this category.
Species of moderate conservation priority (10 species). Most of these require few targeted
management actions. They are uncommon to common in the region and generally have substantial
protected habitat and few apparent threats. With many, such as the Giant Burrowing Frog and Eastern
Pygmy-possum, their restricted range makes them vulnerable to future declines so they are of broaderscale conservation significance.
Species of lower conservation priority (45 species). These species require very few or no management
actions for their long-term survival in the region. They are:
x

relatively common or secure through most of their range with much habitat in protected areas and few
threats facing them

x

locally extinct

x

species for which there is negligible habitat in the region.

This conservation ranking can be used to target conservation land management in the region towards
species and habitats of high conservation priority.
The final ranking for the 92 native species of conservation concern is given in Tables 1 and 2.
Pest species (15 species). These are introduced fauna in the region that have a significant negative
impact on native species or fauna habitats or are a threat to water quality. For more information on what
pest species occur in the region see Volume One.
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Priority native fauna in the Study Area including key threats and habitats.

Highest

High

non-core X

X

Stuttering Frog

core

X

Green and Golden Bell
Frog

core

X

X
X

core

X

X

X

X

X

X

Southern Brown Bandicoot unknown

X

X

Long-nosed Potoroo

core

X

X

X

Ground Parrot

core

X

X

X

X

non-core

X
X

Other

X

core

non-core X

Sandstone scarp/outcrop

X

X

Swift Parrot

Bush Stone-curlew

Rainforest and wet forest

X
X

Regent Honeyeater

Eastern Bristlebird

Coastal Wetlands

Alluvial Forests and
Woodland

Other

Hybridisation

Bushrock collection

Water quality

Restricted habitat

X

core

Booroolong Frog

Altered Fire regimes

Introduced herbivores

X

Disease

Feral predators

X

Brush-tailed Rock-wallaby

X

X

X
X

Large-eared Pied Bat

core

X

X

Eastern Freetail Bat

core

X

X

Large-footed Myotis

core

X

Blue Mountains Water
Skink

core

X

X

X

X

X
X

Broad-headed Snake

core

Australasian Bittern

non-core X

X

Black Bittern

non-core X

X

Black-chinned Honeyeater

non-core X

X

X

X
X
X

X

X

Dingo

core

X

Squirrel Glider

non-core X

X

Koala

core

X

Spotted-tailed Quoll

core

X

Masked Owl

core

X

X

Barking Owl

non-core X

X

Green Tree Frog

core

X

Littlejohn's Tree Frog

core

X

Greater Broad-nosed Bat

core

X

Eastern False Pipistrelle

core

X

Grey-headed Flying-fox

core

X

core

X

Moderately Beautiful Firetail
High
Brown Treecreeper

Moderate

Habitat loss

Species Name

Significance of habitat in the
Study Area (historic)

Priority

Upland Swamps

Key Habitats in Region

Key Threats in Region

Grassy Box Woodland

Table 1:

X

X

X
X
X

X

X

X

X

X

X
X
X

X

X
X
X

X
X

X

X

X

X

core

X

Diamond Firetail

core

X

X
X

Hooded Robin

core

X

X

Restless Flycatcher

core

X

X

Speckled Warbler

core

X

X

Turquoise Parrot

non-core X

Southern Emu-wren

core

Tawny-crowned
Honeyeater

core

Flame Robin

core

Rosenberg's Goanna

core

X

X

Giant Burrowing Frog

core

X

X

Square-tailed Kite

non-core X

Red-crowned Toadlet

core

X

Sooty Owl

core

X

Rockwarbler

core

Eastern Pygmy-possum

core

X
X

X
X

X

X

X

X

X

X

X

X

X
X

X

X
X

X
X

X
X

X

X
X
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Table 2:
Priority

Lower conservation priority in the Study Area including key habitats.
Species Name

Significance of Status
habitat in the
Study Area
(historic)

Key Habitats in Region

Bibron's Toadlet

core
core
core
core

secure (with exceptions)
secure (with exceptions))
secure
secure (with exceptions)

Woodland & forest on higher fertility soil

core
core
core
core
core
core
core
core
core
core
core
core
core
core
core
non-core
core
core
core

secure
secure
secure
secure (with exceptions)
secure
secure (with exceptions)
secure
secure
secure (with exceptions)
secure
secure
secure
secure
secure
secure
secure
secure (with exceptions)
secure (with exceptions)
secure

Grassy Woodlands, clearing

peripheral habitat
peripheral habitat
peripheral habitat
peripheral habitat
peripheral habitat?

Coastal Wetlands

Little Bentwing-bat

marginal
marginal
marginal
marginal
marginal?

Olive Whistler

marginal

peripheral habitat

Rainforests and Wet Sclerophyll Forests and
other

Osprey

peripheral habitat?
peripheral habitat?
peripheral habitat
peripheral habitat

Coastal Wetlands

Rose-crowned Fruit-dove

marginal?
marginal?
marginal
marginal

Superb Fruit-dove

marginal

peripheral habitat

Giant Barred Frog

marginal?

peripheral
habitat?/locally extinct

Rainforests and Wet Sclerophyll Forests
(subtropical influence)

Brush-tailed Bettong

unknown
unknown
core
marginal
marginal?
core

locally extinct
locally extinct
locally extinct
locally extinct
locally extinct?
locally extinct

Grassy Box Woodlands

core
unknown
unknown
non-core

locally extinct
locally extinct
locally extinct
locally extinct

Forest with thick undergrowth

Eastern Bentwing-bat
Eastern Grey Kangaroo
Eastern Snake-necked
Tortoise
Emu
Gang-gang Cockatoo
Glossy Black-cockatoo
Greater Glider
Highlands Copperhead
Long-nosed Bandicoot
Mainland Tiger Snake
Painted Button-quail
Platypus
Powerful Owl
Red-browed Treecreeper
Satin Bowerbird
Short-beaked Echidna
Spotted Quail-thrush
Superb Lyrebird
Tree-base Litter Skink
Varied Sittella
White-winged Chough
Yellow-bellied Glider
Black-necked Stork

Lower

Black-tailed Godwit
Blue-billed Duck
Freckled Duck

Painted Snipe
Pink Robin

Brush-tailed Phascogale
Eastern Quoll
Magpie Goose
Painted Honeyeater
Parma Wallaby
Red-necked Pademelon
Rufous Bettong
Tasmanian Bettong
Wompoo Fruit-dove
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Many
Grassy Woodland, clearing and other
Rivers and riparian

Woodland & forest on higher fertility soil
Open Woodlands and forests
Woodland & forest on higher fertility soil
Highlands
Many
Many
Many
Rivers and riparian
Many
Many
Many
Many
Many
Many
Grassy Box Woodlands
Many
Woodland & forest on higher fertility soil
Wet sclerophyll forests, Open forests
Coastal Wetlands and other
Freshwater Wetlands
Freshwater Wetlands
Rainforests and Wet Sclerophyll Forests
(subtropical influence)

Coastal Wetlands
Forests and other
Rainforests and Wet Sclerophyll Forests
(subtropical influence)s
Rainforests and Wet Sclerophyll Forests
(subtropical influence)

Grassy Box Woodlands
Grassy Box Woodlands and other
Freshwater Wetlands
Grassy Box Woodlands
Rainforests and Wet Sclerophyll Forests
(subtropical influence) and other

Wet to dry sclerophyll forests
Open forests and other
Rainforests and Wet Sclerophyll Forests
(subtropical influence)
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4. PRIORITY FAUNA HABITATS
Four priority habitats have been identified in the region (see Table 3). These were selected by assessing
the key habitat requirements of the native vertebrates of greatest conservation concern (ranked in this
report from moderate to highest priority). An assessment was made of each key habitat’s spatial extent,
level of threats facing it and significance throughout the state and nationally. Priority fauna habitats have
been mapped for the region (Map 4) and are available as digital layers for use in Geographic Information
Systems (GIS). More details on selection, assessment, filtering and mapping priority fauna habitats are
given in Volume One.
Table 3:

Priority fauna habitats in the Greater Southern Sydney Region

Animal habitats

Number of priority species found within the
habitat

Extent in
region

Level of
threat in
region

Importance
of region

Highest

High

Moderately
high

Moderate

Grassy Box
Woodlands

3

7

6

0

Mid range

High

Moderate

Upland Swamps

3

2

2

4

Restricted

Moderate

High

Alluvial Forests
and Woodlands

3

3

1

0

Restricted

High

Moderate

Coastal Wetlands
and Saltmarsh

2

2

0

0

Restricted

High

Moderate

Subtropical influenced rainforest and wet sclerophyll forest is another important habitat in the region,
supporting at least four species of conservation concern. Overall, it is not a priority fauna habitat. However
in the Illawarra it is a local conservation priority and many locally important species depend on it, such as
the Green Catbird and Logrunner.

4.1.

Grassy Box Woodlands
Grassy box woodland is the highest
priority fauna habitat in the region. It is
key habitat for at least 18 priority species
(ranked moderate to highest in this
report), plus other species that are
thought to be locally extinct. These
woodlands are habitat for species
endangered nationally such as the
Regent Honeyeater and Swift Parrot, and
help to conserve declining woodland birds
such as the Diamond Firetail and
Speckled Warbler.

Grassy Box Woodland of the Burragorang Valley showing typically high
levels of clearance and disturbance
© Debbie Andrew

This habitat type was once extensive in
the region, occurring on high-fertility soils
of the Cumberland and Illawarra Coastal
Plains and in the rain shadow valleys of
the southern Blue Mountains such as in
the Burragorang, Nattai and Wollondilly
valleys.

The largest area of semi-intact Grassy Box Woodland is in the Burragorang Valley within the Warragamba
Special Area, and this is the single most significant landscape in the region in terms of the conservation of
fauna. Most Grassy Box Woodlands have been disturbed to some degree, and on the Cumberland and
Illawarra Coastal Plains they are heavily depleted and fragmented. In these areas, smaller isolated
remnants are no longer used by animals that are sensitive to fragmentation, with this project highlighting
that many animals that depend on this woodland are locally extinct or have dramatically declined. For this
reason, this study only identified as priority habitat the best-quality remnants most likely to support viable
populations of priority species (see Volume One).
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species
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4.2.

Upland Swamps
Upland Swamps are key habitat for at
least 12 priority fauna species, including
the Eastern Bristlebird, Beautiful Firetail
and Giant Burrowing Frog. The region
contains much of this unusual habitat
compared to other parts of NSW and
some species are entirely restricted to this
environment, such as the Blue Mountains
Water Skink.
Compared to other priority fauna habitats,
Uplands Swamps have suffered relatively
little clearance. However they are often
naturally small and isolated from one
another, and are fragile and sensitive to
disturbance such as changes in hydrology
and overly frequent fire.

Upland swamps occur on the high-rainfall
sandstone plateaux of the Woronora and
mid to upper Blue Mountains including
Narrowneck Plateau and Kings Tableland. Examples of Upland Swamps in the region include Maddens
Plain, Stockyard Swamp and Flat Rock Swamp on the Woronora Plateau, and Corral Swamp in the Blue
Mountains.
An Upland Swamp on the Woronora Plateau. These 'hanging swamps' are
naturally small and isolated from each other.
© Kylie Madden

4.3.

Alluvial Woodlands and Forests
Alluvial Forests and Woodlands support
at least four of the most threatened
species in the region, such as the
Booroolong Frog, Black Bittern, Largefooted Myotis and Regent Honeyeater. In
addition, the Green and Golden Bell Frog
is also found in floodplain river systems
and associated wetlands. Rivers and
riparian vegetation are also important for
the Large-eared Pied Bat, which uses
these environments for foraging and to
move about the landscape. This list of
species includes those that are restricted
to the tablelands and some that are
mostly coastal, highlighting a need to
protect examples of this environment
across its range.

Alluvial Forests and Woodlands occur on
the creek banks and riverflats of
waterways throughout the region. These
environments vary between the coast and tablelands; though all exist on deep, fertile alluvial soils. These
soils are almost universally impacted on by clearing and other factors associated with agriculture. Examples
of key river systems in the region are the Wollondilly, Nattai, Kowmung, Cox's and Kedumba Rivers in the
Warragamba Special Area; the Abercrombie River in the south-west of Blue Mountains NP; the Nepean
and Georges Rivers in south-western Sydney and the Macquarie Rivulet and Duck Creek on the Illawarra
Coastal Plain.
Alluvial woodland on the Wollondilly River showing evidence of prior
clearing and grazing activities
© Debbie Andrew
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4.4.

Coastal Wetlands
Coastal Wetlands and Saltmarshes are
some of the most heavily depleted
environments in the region. Very few sites
have not been disturbed in some way.
Numerous
threatened
species
are
associated with these habitats, including
four species that are of the greatest priority
in the region: the Green and Golden Bell
Frog, Bush Stone-curlew, Australasian
Bittern and Black Bittern. All of these
species were probably once more
widespread, but are now extremely rare
due to the extent of habitat loss and
degradation. Other wetland species are
already locally extinct, including the Blacknecked Stork and Magpie Goose.

In the region, the most Coastal Wetlands
and Saltmarshes occur within Wollongong
LGA with examples including Bellambi,
Puckey's and Coomaditchy Lagoons,
Korrungulla Wetlands, Koona Point and other wetlands around Lake Illawarra. There are also some coastal
wetlands within Royal NP, such as Marley Lagoon. All wetlands and saltmarsh are highly vulnerable to
changes in hydrology, particularly sedimentation caused by upstream erosion.
Bellambi Lagoon in Wollongong has remnant saltmarsh adjacent to a
mowed area, walkway and houses
© Kylie Madden

4.5.

Why priority fauna habitats are important

Often it is more practical to approach threatened species management from a landscape or habitat
perspective rather than on a species-by-species basis, especially when there are many threatened species
in an area. Given limited resources, protection and enhancement of the above priority habitats will benefit
threatened species the most and help to maintain biodiversity.
Actions for priority fauna habitats that will obtain the greatest overall benefit to threatened fauna may
include:
x
x
x
x
x
x
x

land acquisition strategies—by targeting fauna habitats that are of greatest importance to threatened
species and other priority fauna
pest species management—by targeting control programs to areas that have large numbers of priority
fauna species
weed control—by targeting programs of weed removal and control to habitats that support large
numbers of priority fauna species
rehabilitation and revegetation—by directing bush regeneration, land care initiatives and other
restoration works to the most important fauna habitats
fire management—by highlighting habitats that require special attention with regard to appropriate fire
regimes due to the large number of priority fauna they contain
threatened species management—by highlighting areas that are of greatest importance as habitat for
species listed under the TSC Act
management of Key Threatening Processes (KTPs)—by highlighting habitats that are most important
for the control of KTPs as they house large numbers of priority animals.

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species
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5. SPECIES PROFILES
For most species of conservation concern, a species profile has been developed. Species profiles are not
given for species that are definitely locally extinct or for which there is negligible habitat in the region,
though these species are listed at the end of the native fauna species profiles.

5.1.

Summary

Status gives the current abundance of the population within the Study Area. Terms used to define this are
described below.
x

common—the species is commonly encountered to abundant throughout most of its pre-European
range and a large part of the area (e.g. Satin Bowerbird)
x
locally common—the species is common through some of its range but is rare or absent elsewhere,
either naturally (e.g. Red-crowned Toadlet) or due to threats (e.g. Brown Treecreeper)
x
uncommon— the species is uncommonly seen across all or part of the region either naturally (e.g.
Eastern Pygmy-possum) or due to threats (e.g. Speckled Warbler)
x
rare—the species is rarely seen across most of its range, either naturally or due to threatening
processes (e.g. Spotted-tailed Quoll)
x
extremely rare—the species is very rare and new locations are only detected once every few years or
less often (e.g. Squirrel Glider)
x
locally extinct—the species once lived in the area, but has now disappeared due to threats. Most
species are labelled as ‘presumed extinct’ or ‘possibly extinct’ to indicate the level of uncertainty.
Each species has also been classified as either a resident or a visitor. Residents permanently live in the
region. Visitors occupy suitable habitat in the region seasonally or irregularly, given the availability of food
or other resources.
Direction of change gives information on whether each species is stable, increasing or declining in
population. The categories are declining, locally declining (i.e. declining in parts of its range), stable and
increasing. Certainty is indicated by the use of ‘possibly’ and ‘probably’.

5.2.

Description and Cultural Significance

Description includes general biological information, such as common and scientific names, identification
features, broad distribution and general habits. There are also photos provided for most species.
A cultural significance section is included for species of significance to the local Indigenous groups of the
Tharawal, Gundungurra and Darug and the reasons for including the species are provided. These may
include importance as a food or totemic species or because the species is of contemporary importance to
communities. If known, local names for the species are also given.

5.3.

Threats and Impacts

Each native species profile contains a ‘threats’ section that gives information on the Key Threatening
Processes (KTPs) and other known and potential threats that affect the species. KTPs impact on many
threatened native species, and could cause other species to become threatened. KTPs are listed in the
TSC Act, and are constantly revised and updated. A
summary of fauna species in the region that are or
may be affected by KTPs is set out in Appendix A.
Twenty KTPs operate in the Study Area:
1. alteration to habitat following subsidence due to
longwall mining
2. alteration to the natural flow regimes of rivers,
streams, floodplains and wetlands
3. bushrock removal
4. clearing of native vegetation
5. competition and grazing by the feral European
Rabbit
6. competition and habitat degradation by Feral
Goats
7. competition from feral honeybees

Predation by the European Red Fox is a Key Threatening
Process
© Narawan Williams
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8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

ecological consequences of high-frequency fires
predation, habitat degradation, competition and disease transmission by Feral Pigs
herbivory and environmental degradation caused by feral deer
human-caused climate change
infection by Psittacine circoviral (beak and feather) disease affecting parrots
infection of frogs by amphibian Batrachochytrium dendrobatidis (chytrid) fungus causing the disease
chytridiomycosis
invasion of native plant communities by exotic perennial grasses
predation by Feral Cats
predation by the European Red Fox
predation by the Plague Minnow (Gambusia holbrooki)
removal of dead wood and dead trees
invasion, establishment and spread of Lantana (Lantana camara)
invasion and establishment of exotic vines and scramblers

Impacts are given for introduced pest species. This includes a list of all known and potential negative
impacts on native species, particularly those of conservation concern. If the species is considered a pest
under the Rural Lands Protection Act (1998) it is noted here. When an introduced species is listed as a
KTP, reference to this is included and to any current threat abatement plans. Impacts on water quality,
fauna habitats, landscape or agriculture are also listed.

5.4.

Local and bioregional conservation status

This section covers topics relating to the conservation status of each species. The first paragraph gives the
legislative status of the species, such as whether it is listed under the TSC Act and its distribution across
Australia and NSW. Following paragraphs give information on sightings in the two bioregions incorporating
the region (the SEHB and SBB) followed by sightings in the Study Area. The next section describes the
distribution of the species within the Study Area and describes the outcomes of the project and how this
has affected our understanding of the species. There is also a map that displays the species’ habitat and
gives an overview of its distribution. The darker green indicates high quality habitat, and in most instances,
the greatest likelihood of finding the animal. However, the map does not indicate whether habitat is
currently occupied so in the case of species that have suffered dramatic declines due to disease, such as
the Stuttering Frog, or in patches of habitat that have been isolated by clearing, habitat may occur where
the species does not.
Information in the final paragraph gives details on the quality and scale of the map and any limitations to the
application of the map such as areas of underprediction or overprediction.

5.5.

Recommendations

This section contains a list of recommended management actions that will help ensure the long-term
viability of the species in the region. These include such actions as the protection or enhancement of a
particular habitat or targeted pest species removal. Further information on management of biodiversity in
the Sydney Catchment Authority Special Areas is given in Volumes Three to Five of this series. Where
appropriate, sites or habitats that require specific management are listed.
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6. MORE ABOUT THE MAPS
6.1.

About predictive habitat maps

To date, most information about the distribution of fauna in the region has been restricted to maps that
show only locations where the species has been recorded. Unfortunately, this view is heavily biased
towards areas that have been extensively surveyed, with no indication given as to where the species may
be found if targeted searches were undertaken. Alternatively, a broad depiction of the species’ overall
range is sometimes given, especially in field guide books. These maps have many limitations as they only
highlight a broad region or climatic zone encompassing where the species is found, for example the coastal
seaboard between south-east Queensland and the Illawarra. This type of map includes substantial areas of
non-habitat so has limited application.
By contrast, predictive habitat maps such as the ones presented in this publication use existing records to
forecast where appropriate habitat exists across the entire region. These maps not only show where the
species is found, but where it is expected to be found should sufficient survey be undertaken.
A map that highlights the most important parts of the landscape for a species is useful primarily because
there is a legal requirement to address potential impacts on threatened fauna and their habitats during the
environmental planning and assessment process. These predictive habitat maps can also be used to:
x
x
x
x
x
x
x
x
x
x
x
x
x
x

assess how much habitat is available for each species across the region and how it is distributed
across the landscape i.e. in the reserve system
provide an indication of a species’ relative abundance
assess the range and key habitats of a species
estimate how much habitat has already been lost
review the seriousness of threats that currently (and potentially) impact on a species with some
threatening processes affecting only small portions of a species’ distribution
determine fauna corridors and high-conservation priority landscapes
estimate actual population size (certain types of statistical models only)
aid in undertaking site-based assessments for local planning and development processes
guide the prioritisation and application of management strategies such as local and regional (cross
tenure) pest and threatened species management, fire management planning, reducing the impacts of
species on water quality, corridor planning and prioritising land acquisition strategies
promote community awareness of threatened species and other fauna-related issues
help in the development of reviews of environmental factors (REFs) for national parks
help in the development of catchment plans of management for the Sydney Catchment Authority
help in the development of local environmental plans (LEPs) for local government
help in the development of catchment action plans (CAPs) for the Catchment Management Authorities.

Professionals wishing to use the maps for the purposes listed above should also read Volume One and
Appendix B for model outputs and more details on the environmental and habitat variables.

6.2.

Building the fauna habitat maps

Construction of the fauna habitat maps involved the compilation and review of data generated from this
project and collected during other DECC fauna surveys in the region. Also reviewed were other records
from the Atlas of NSW Wildlife, which includes contributions from the Australian Museum, naturalists,
environmental consultants, bird observer clubs, the general public and land management officers. A data
audit was also undertaken to capture data from university studies, local council projects and environmental
impact assessments. Data retrieved from such a wide range of sources has many errors, therefore records
were examined individually and only those judged to be accurate identifications with accurate spatial
information were selected. This validated dataset was the basis for the habitat maps.
For each species, statistical modelling was used to relate validated data to features of the environment –
the ‘environmental variables’. Environmental variables for this project were mostly based on vegetation
communities, particular plant species, climate, geology and soils, elevation and other aspects of
topography. Many environmental variables were developed for the project, and for each species a small
number were selected for inclusion in the model.

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species
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Statistical modelling identifies a particular combination of environmental variables that best describes where
a species has been found, for example in areas with annual rainfall of over 1100mm AND an elevation of
over 600m ASL. GIS is then used to extrapolate this information so all parts of the Study Area with these
characteristics are highlighted. The types of models used were Generalised Linear Modelling (GLM) and
Generalised Additive Modelling (GAM). Presence-absence models (which show the statistical probability of
recording the species using a particular standard survey technique) were developed for species where
systematic surveys had recorded the animal at many spatially separated sites. However, for many rare
species this was not possible and presence-only models were developed (which show a relative scale of
habitat quality, ranked from low to high). For this technique, all validated records were treated as ‘presence’
sites and compared to a spread of randomly generated ‘pseudo-absence’ sites. While presence-only
models only give a relative likelihood of encountering the species, they often gave a more accurate
portrayal of the species distribution than presence-absence models.
There was a small group of species for which no statistical model could be created, usually due to too few
records. In these cases, published information and expert knowledge were used to identify the habitat
preferences of the species within the region. Once identified, habitat attributes were manually selected from
existing environmental variables using GIS, for example Upland Swamps on the Woronora Plateau for the
Ground Parrot.
All maps are shown in this document with the full range of habitat qualities modelled - from non-habitat to
the highest quality habitat. A cut-off value for ‘high-quality habitat’ was chosen for the calculation of
summary statistics, such as the amount of high-quality habitat within formal reserves. For full details of the
modelling process and the types of models generated see Volume One and Appendix B.

6.3.

The different types of map

There are four different types of map and different information is presented for each.
x

presence-absence models (e.g. map for Sooty Owl) – in these maps all sites where systematic survey
was undertaken, but the species was not found, are shown as small yellow spots. Sites where the
species was found are shown as dark blue squares. All other records of the species, from both DECC
surveys and the Atlas of NSW Wildlife, are shown as pink circles.

x

presence-only models (e.g. map for Brown Treecreeper) – validated observation data that has been
used to produce the model are shown as blue squares and are called ‘validated records’. Other records
for the species are also shown and titled ‘All Atlas Records’. For species that have declined significantly
and only occupy a small part of their former range, such as the Stuttering Frog, the maps also show
post-1990 records as red circles, and key populations are labelled.

x

expert habitat maps (e.g. map for Ground Parrot) – these maps show habitat divided into high and
moderate quality. Locations where sightings have been validated are shown as blue squares –
‘validated records’. Pink circles are used to represent all other records ‘All Atlas Records’.

x

sightings maps (e.g. map for Southern Brown Bandicoot) – these maps show all the locations where
the species has been identified. Sightings maps were only created when no predictive habitat map
could be generated.

6.4.

Using the habitat maps

The maps presented in this document are a useful overview of species distributions across the region. At
this scale they may be used as a guide to which priority species occur in an area and the amount of habitat
that exists. However, the maps have been produced at a resolution higher than can be seen on an A4 page
and much information cannot be interpreted at this scale. For any application that requires a more detailed
view of a species habitat, users should refer to the digital versions of the map layers loaded onto GIS.
Maps fall into two classes suitable for different applications. Maps that are classed as 'fine' were made from
environmental variables mapped at a scale of 1:25000 or less, and thus may be used for site-based
assessments. Maps that are classed as 'broad' have included courser-scale features, such as climatic
variables and should not be used for site-based assessments but are good for a regional overview of the
species. For both classes, models have also been ranked as to their quality, with definitions in Table 4.
Further information on the use of the maps is given in the individual profiles which state the type of data
used (presence-absence or presence-only), the type of model, if it is broad or fine scale and the quality of
the final model. This important information dictates how each habitat map can be applied. For instance, a
fine scale map of excellent quality may be confidently used for site-based planning and assessments,
however a broad scale model of the same quality can only be used for regional scale assessment. It is
important that application of the habitat maps is done with reference to this section which lists specific
limitations, such as locations where the model over or under-predicts.
18
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Note that the maps cannot replace field surveys and site investigations, but are useful in providing a local
and regional context for them.
Table 4:

Class

Criteria used to rank the quality of the models, along with suggested applications and an
example.
Quality

Description

Suitable Applications

Examples

Excellent

Model is excellent at outlining the
broad distribution while also providing
very good resolution at a fine scale

Assessment at >1:25000 scale: site-based and
regional, accurate assessment of the species
range and amount of habitat, differentiating
habitat quality, estimating relative abundance

Sooty Owl

Good

Model is good at outlining the broad
distribution while also providing good
resolution at a fine scale, with minor
problems in certain areas

Assessment at >1:25000 scale: site-based and
regional, assessment of species range and
amount of habitat in parts, with reservations for
some areas mentioned in text

Blue Mountains
Water Skink

Moderate

Model is fair at outlining the broad
distribution while also providing fair
resolution at a fine scale, with minor
problems across the distr bution, or
significant problems in certain areas

Diamond Firetail
Assessment at >1:25000 scale: site-based and
regional, rough assessment of species range and
amount of habitat, with reservations for some
areas mentioned in text

Excellent

Model is excellent at outlining the
Assessment at > 1:100000 scale: regional
Highlands
Copperhead
broad distribution but is not suitable for assessment only, not site-based, accurate
use at a fine scale
assessment of species range, broad estimates of
habitat quantity and quality and relative
abundance

Good

Model is good at outlining the broad
Assessment at > 1:100000 scale: regional
distribution but is not suitable for use at assessment only, not site-based, broad
a fine scale
assessment of species range, very broad
estimates of habitat quantity and quality and
relative abundance

Flame Robin

Moderate

Model is fair at outlining the broad
Assessment at > 1:100000 scale: regional
distribution but is not suitable for use at assessment only, not site-based, rough
a fine scale
assessment of species range

Green Tree
Frog

Fine

Broad

Throughout this publication, reference is made to records of threatened species. Most records are available
from the Atlas of NSW Wildlife on the Department of Environment and Climate Change website. Anyone
may access this atlas and search for records. Records can be actual sightings or identifications from
distinctive calls, nests, burrows, scats, tracks or hairs. Various government agencies, environmental
consultants and conservation groups routinely have records added to the Atlas. The atlas is at
http://wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp.
For species or land management, planning and assessment, or site-based applications, users should refer
to Volume One for more information on the uses and limitations of the models. The digital layers of the
habitat maps are also available on CD. The habitat maps for species of interest may be imported into a
desktop geographical information system (GIS) software package, where species or sites of specific
interest may be examined in detail. To obtain a CD, phone: 9585 6678 or email
Tina.Stojanovski@environment.nsw.gov.au
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BIBRON’S TOADLET
Pseudophryne bibronii
COMMON RESIDENT

LOCAL DECLINES

Species Profile
Bibron’s Toadlet is a small, mostly brown, ground-dwelling frog with a strikingly marbled underbelly and yellow to dark orange patches
on the upper arms and rump. It is the most widespread of all the Pseudophryne, occurring throughout southeastern mainland Australia
(Cogger 1996). There is preliminary evidence that P. bibronii is in fact a composite of several similar species or subspecies (S.
Donellan, P. Doughty, H. Hines and M. Mahony unpublished data). Within the Greater Southern Sydney Region males call from late
summer through to winter from nests they create near temporary creeks, swamps and ditches. Hatching of eggs occurs once these
nest sites are flooded after rain.

Threats
This frog is poorly understood and reasons for population declines are speculative at this point. The most likely cause of declines is
destruction of habitat. This species is usually found within complex ground cover, including fallen timber, leaf litter, rocks and clumped
vegetation. Grazing, frequent burning, clearing and urbanisation greatly impact on these microhabitat features and therefore are likely
to impact on this frog. Alterations to hydrology are highly likely to have had an impact, with the temporary water bodies or ‘chain of
ponds’ to which this species is adapted often being destroyed or replaced by dams in the modern landscape. Furthermore, this genus
may drought sensitive due to its reproductive strategy, which requires backup rain for successful egg survival (K. Griffiths pers.
comm.). At this point, Bibron’s Toadlets have not been recorded as having been infected with Frog Chytrid Fungus, though this
disease has been detected in the closely related Red-crowned Toadlet (P. australis) and the Corroborree Frogs (P. corroborree, P.
pengilleyi) (NSW Scientific Committee 2003a). Nevertheless, this species is not likely to travel great distances and does not breed in
streams, which probably makes transmission of this pathogen less successful than in other species.

Local and Bioregional Conservation Status
Bibron's Toadlet is listed as a protected species on the NPW Act (1974). It has been nominated as a Species of Conservation Concern
due to a decline in abundance in parts of its range including Sydney, the northern Tablelands and in the ACT where it is listed as a
threatened species (Thumm and Mahony 1996). Bibron’s Toadlet was once widespread across the eastern third of NSW, particularly
in the Nandewar, NSW North Coast, Sydney Basin, Southern Highlands and South East Corner Bioregions, however it has declined
across much of this area. Currently, Bibron's Toadlet persist through most of the coastal plains and valley floors of the Illawarra,
Sydney and Hunter regions. Across NSW, it is also present in the highlands; particularly where there is richer soil, such as the Bindook
Highlands, Mt. Coricudgy and Tallaganda SF. Although this species is represented within a number of parks, its preference for more
fertile geologies means that its distr bution is generally the inverse of the reserve system. Notwithstanding this, as this frog is not listed
as a threatened species, records will be biased toward publicly owned land.
Within the Study Area, this species is commonly encountered in the highlands and appears to be secure in these areas. However,
over the last twenty years it has seriously declined from the coastal lowlands; including in Western Sydney and on the Illawarra
Coastal Plain (Barker et al. 1995, Anstis 2002, K. Griffiths pers. comm., A. White pers. comm., R. Wellington pers. comm.). This
project has identified B bron’s Toadlet as preferring the more fertile soils of the coastal plains and Warragamba Special Area as well as
fertile soils in highland areas, such as the Boyd Plateau. They are rarely found in areas of Hawkesbury and Narrabeen sandstone. The
Cumberland and Illawarra Coastal Plains were probably core areas in the past, though now they are heavily cleared and much of the
bushland that remains has been harvested for firewood and regularly burnt, resulting in a lack of fallen timber, mulch and litter.
Alterations to the original hydrology have been severe in Western Sydney and Wollongong and this is also likely to have had an
impact. Elsewhere in the region, Bibron’s Toadlet are locally common, particularly in the Burragorang Valley and Boyd Plateau. In
general, this species is secure where it occurs within conservation reserves; however core parts of its range are on freehold land. This
project has also reaffirmed that there are regional peculiarities in this species within the Region, with highland populations having a
distinctive call and colouration (A. White pers. comm.). If B bron's Toadlet actually comprises more than one species, or several
subspecies, this will have conservation repercussions.
A presence-only model predicted habitat in flatter areas with moderate or high soil fertility and moderate levels of tree cover. This is a
good quality model with a high level of discrimination. The map highlights the lowlands of the Illawarra Coastal Plain, Cumberland
Plain and the Burragorang, Nattai, Kedumba Megalong and Cox’s Valley’s; and the highlands of the Boyd Plateau, Mt Werong and
Bindook Highlands as well as smaller patches of shale and more fertile soil that occur throughout the sandstone plateaux. About half
of its habitat is within protected areas, reserving the two main remaining populations within the Study Area; though much habitat has
already been lost from the Cumberland and Illawarra Coastal Plains. This model is limited by the fact that many formerly suitable
locations are no longer occupied due to altered hydrology and disturbance, hence the model overpredicts on the Cumberland and
Illawarra Coastal Plains.

Recommendations
x Overall, Bibron’s Toadlet is common through much of the region and is a
lower conservation priority.
x The ‘lowland variety’ of Bibron’s Toadlet is rare in Western Sydney and
on the Illawarra Coastal Plain and it is a very high local priority in these
areas.
x The Burragorang and Nattai Valleys are a refuge for the ‘lowland variety’
of the B bron's Toadlet and these populations are therefore of high
conservation value.
x Retention of habitat corridors in the Cumberland Plain and Burragorang,
Wollondilly and Kowmung Valleys may benefit this species.
x Habitat should be managed to retain structural diversity in the ground
layer and for minimal interference with the natural hydrological regime;
particularly on the Illawarra Coastal Plain and in Western Sydney where
its continued survival is in greatest jeopardy.
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BOOROOLONG FROG
Litoria booroolongensis
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Booroolong Frog is a medium-sized frog that is similar genetically and in appearance to the Rocky Creek Frogs (Litoria lesueuri
and L. wilcoxi) (Donnellan and Mahony 2004). The Booroolong Frog may be distinguished by the extension of the webbing to the base
of the first inner toe pad on the hind foot, a mottled back with a scattering of salmon-coloured flecks, and an indistinct black stripe
passing through the eye and over the ear to the shoulder (Gillespie 1999). The species was formerly known from the tablelands and
slopes of New South Wales, from catchments draining the Northern Tablelands to the tributaries of the Murray and Murrumbidgee
Rivers in the Southern Highlands, and has recently been discovered in Victoria (Gillespie 1999). This frog typically inhabits rocky
western-flowing creeks and their headwaters, although a small number of animals have also been recorded in eastern-flowing streams
(NSW Scientific Committee 1998a). Adults are typically found sheltering under boulders or cobbles near riffles along the stream bank,
in both forested areas and open pasture (Gillespie 1999). In spring, eggs are deposited in rock crevices in the stream or in isolated
streamside pools and tadpoles metamorphose in January and February (Gillespie 1999).

Threats
Tadpoles of the Booroolong Frog are vulnerable to predation by exotic fish species including Brown Trout (Salmo trutta), Rainbow
Trout (Oncorhynchus mykiss) and European Carp (Cyprinus carpio) (NSW Scientific Committee 1998a, DEH 2004a). Nearly all
streams occupied by the Booroolong Frog are also inhabited by introduced fish, particularly trout, which may be stocked in very high
numbers (DEH 2004a). Land and water degradation, flow modification and willow invasion of riparian areas each pose a threat to the
species across its range (DEH 2004a). A significant threat to the species is infection by Frog Chytrid Fungus (DEH 2004a), which has
been detected in this species at Groves Creek, flowing into the Abercrombie River (Daly et al. 2001). This fatal disease, listed as a Key
Threatening Process on the NSW TSC Act (1995) and the federal EPBC Act (1999), has had a dramatic impact on stream-dwelling
species at high altitudes in recent years (NSW Scientific Committee 2003a, DEH 2004a).

Local and Bioregional Conservation Status
The Booroolong Frog is classified as endangered on the NSW TSC Act (1995) and is currently under nomination for inclusion as an
endangered species on the EPBC Act (1999). Formerly, the species was present in three main concentrations: the New England
Tablelands, the Central Tablelands and the south west slopes region of the Southern Tablelands (DEC 2005a, DEH 2004a). Aside
from two locations near Tamworth, Booroolong Frog have not been found in the northern part of their range since 1994 (Anstis 2002,
DEH 2004a) and it is suspected that the species is virtually extinct in this area (NSW Scientific Committee 1998a, DEH 2004a).
Booroolong Frogs have also declined across the remainder of their range (DEH 2004a), with only a handful of recent records from the
Central Tablelands area (Daly et al. 2001). The species is not well represented within conservation reserves, though it is known from
Abercrombie River, Turon and Kosciuszko NPs and Black Andrew, Bogandyera and Ellerslie NRs. There are historical records from
within Blue Mountains NP, though populations in these areas appear to have been lost (NSW Scientific Committee 1998a).
Within the Greater Southern Sydney Region, there are a total of six known locations for the Booroolong Frog. Two records are from
within Kanangra-Boyd NP, both being specimens in the Australian Museum – one with no accurate date or location information; the
other from 1976 at Morong Falls just east of the junction of the Kowmung River and Morong Creek. Three further museum specimens
exist for the region; all of which are extremely old with poorly ascr bed locational data. Two were probably collected from the Megalong
Valley whilst another is from around Wombeyan Caves. The most recent sightings are from 1998, when three frogs were detected on
Beefsteak Creek and Little River, between Jenolan Caves and the Megalong Valley. While this finding suggests that there is potential
for further Booroolong Frog populations to persist within the Study Area, no sightings of Booroolong Frog were made during the
current surveys. Targeted searches were conducted for Booroolong Frog wherever suitable habitat was encountered, particularly on
and around the Abercrombie River in south-western Blue Mountains NP. Nevertheless, surveys were conducted under drought
conditions and the lack of sightings should not be inferred to mean that the species has become extinct in the region, though it should
be treated with considerable concern.
No statistical model could be generated due to the paucity of records for the Study Area. Therefore an expert habitat map was derived
based on known habitat preferences. This map highlights west-flowing permanent creeks and rivers and a number of eastern
drainages where there are existing records. This map should only be used as a rough guide to potential habitat within the region and
of is rated as being of moderate quality. This identifies the areas around Jenolan River and Megalong Creek, parts of the Upper Cox’s,
and Kowmung Rivers and Whalania and Gingra Creeks. In the south-west, the Abercrombie River and parts of Guineacor Creek have
been highlighted. Suitable habitat may be much greater than what has been highlighted, but species has severely contracted in range,
and much may be currently unoccupied. Over two thirds (68%) of habitat in the Study Area is within reserves; however as threatening
processes affect this species on-park and off, and its core habitat is poorly reserved western drainages, this is not an accurate
reflection of the reservation status of this frog.

Recommendations
x The Booroolong Frog is close to extinction in the Region and any extant
populations are of the highest conservation priority.
x Populations should be managed so as to avoid transmission of Frog
Chytrid Fungus.
x Sites where this species is known should also be managed for water
quality, including the control of exotic species that impact on water quality,
such as Willows, Pigs and introduced fish.
x Further targeted survey work is needed and should be conducted under
suitable conditions. Particular attention should be directed to the area
surrounding the last known records for the Study Area, between Jenolan
Caves and the Megalong Valley. The Abercrombie River is also a high
priority for targeted searches.
x Any extant populations should be monitored to ascertain whether the
species is continuing to contract, or is currently stable.
© David Hunter
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GIANT BURROWING FROG
Heleioporus australiacus
UNCOMMON RESIDENT

STABLE

Species Profile
The Giant Burrowing Frog is a large rotund ground-dwelling frog with powerful limbs that are used to excavate burrows. This species
has a very large, black tadpole with a purple ventral surface that takes up to eleven months to metamorphose (Anstis 2002). The
species appears to have two disjunct populations, with one restricted to sandstone geology of the Sydney Basin as far south as Jervis
Bay, and the other to the south between Narooma and eastern Victoria (NPWS 2001a). It has been suggested that this distribution
may reflect two separate species, though there has been only limited survey in the area in between the two known populations
(Penman et al. 2004).

Threats
A key threat to the Giant Burrowing Frog is loss of habitat. For the Sydney Basin population, this is mainly in the form of development
of sandstone ridgetops for housing (NPWS 2001a). In other areas habitat loss and degradation may occur through forestry operations
(Penman et al. 2005a) and agriculture. Other threats are not well known but may include hydrological changes, road construction and
maintenance, frequent fire or wildfire, disease, introduced fish, introduced predators and climate change (DEC 2006c). Previously,
sedimentation and UV radiation have been noted as potential threats, however these have been dismissed in a review by Penman et
al. (2004). This review also states that at present there is not significant information to determine if this species has in fact significantly
declined. Regardless, longwall mining may be a significant threat in the future (NSW Scientific Committee 2005a) as this can crack
bedrock, draining pools and creeks that are important breeding habitat.

Local and Bioregional Conservation Status
The Giant Burrowing Frog is listed as Vulnerable on the NSW TSC Act (1995) and Vulnerable under the Commonwealth EPBC Act
(1999). The Sydney Basin population is thought to have declined, with tadpoles being encountered less frequently than in the past
(Anstis 2002). There is suitable habitat for the species across a large number of Sydney’s sandstone reserves including Royal, Kuring-gai Chase and Brisbane Water NPs, with fewer records known from Blue Mountains and Wollemi NPs. Bioclimatic modelling
suggests that the observed gap between the northern and southern populations is climatically suitable for the species, as is the
western part of the Greater Southern Sydney Region (Penman et al. 2005b).
The Giant Burrowing Frog has a large amount of habitat within the Greater Southern Sydney Region. The Woronora Plateau, including
Holsworthy army base, Heathcote and Royal NPs contain the greatest density of records, followed by the higher rainfall areas of the
Blue Mountains between Warrimoo and Blackheath. Current surveys have found many new locations for this species, nearly all from
the Metropolitan Special Area and Dharawal NP on the Woronora Plateau. Giant Burrowing Frogs and tadpoles were found at a large
number of sites on the Woronora after the severe 2001 wildfires, indicating that many individuals survived this event (DEC 2004d). A
new location was also recorded from Bargo SCA, which is the first time the species has been detected in this area. This project has
found no evidence of the Giant Burrowing Frog occurring outside of the Sydney Sandstones in this region. However, surveys were
confounded by the fact that they were mostly conducted under drought conditions; this species being difficult to detect when conditions
are unfavourable (Penman et al. 2006). Nonetheless, tadpoles are highly recognisable and present for much of the year, making it an
easy-to-detect species if breeding has occurred.
A presence-only model predicts moderate quality habitat across all areas of Hawkesbury and Narrabeen sandstones, with higher
quality habitat in the vicinity of Upland Swamps. The Woronora Plateau and Heathcote, Royal and the Blue Mountains NPs are
mapped as having extensive high quality habitat for the Giant Burrowing Frog. Although broad in scale, it is a good quality model that
may be used to assess the extent of the range of this frog within the region. It discriminates fine-scale habitat preferences in the areas
of highest abundance - being the Woronora Plateau between Avon catchment and Royal NP and in the Upper Mountains, though
probably underpredicts habitat through the Holsworthy Military Area. Other areas of underprediction are the lower Blue Mountains,
where there are several records of the species and little predicted high-quality habitat. Throughout the remainder of the sandstone
environments there is little discrimination between habitats and the model should only be used for broad-scale assessments. The
association with Upland Swamps is not direct, rather it is the fact that they are invariably associated with minor drainages that contain
pools of fish free breeding habitat and they occur on deep, sandy soil suitable for this burrowing species. It must be recognised that
suitable habitat may also exists wherever there are pools of fish-free water (temporary or otherwise) with suitable burrowing habitat
nearby. Overall, this is a well reserved species within the Study Area, with most of the predicted habitat within conservation reserves
or the SCA Special Areas.

Recommendations
x The Giant Burrowing Frog is locally abundant in restricted habitat,
and most of this is within protected areas. It is a moderate
conservation priority overall.
x Development of sandstone ridgetops in the Blue Mountains and
around Engadine, Mennai and Heathcote have the potential to
impact on this species and should be planned accordingly.
x Protection of Upland Swamps and associated creeks is paramount
to the survival of this frog on the Woronora Plateau. Longwall mining
under the Woronora Plateau must not result in the draining or
disturbance of swamps or waterways.
x Control of erosion and other factors affecting water quality will
benefit the Giant Burrowing Frog.
x Fox and Cat control is likely to benefit this species.
x While this species is now quite well understood in the east, further
research could be targeted towards Nattai NP and Bargo,
Burragorang and Nattai SCAs in order to better understand the
species' habitat preferences in these areas.
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GREEN AND GOLDEN BELL FROG
Litoria aurea
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Green and Golden Bell Frog is a large, colourful species that was once ubiquitous in south-eastern Australia. It was formerly
distributed on the coast and tablelands between Brunswick Heads (northern NSW) and East Gippsland in Victoria, but is now present
only in isolated populations, usually close to the coast and below 100 m in elevation. It inhabits marshes, dams and streamsides,
particularly where reeds are present, though many of the remaining populations inhabit highly disturbed areas, such as disused
industrial sites and landfills (NPWS 1999e). Breeding males call while floating amongst vegetation between spring and autumn,
particularly in January and February (Anstis 2002).

Threats
The Green and Golden Bell Frog was, until about 30 years ago, one of the most common frogs in Sydney (Griffiths 2006, White and
Pyke 1996). It occupied a broad range of habitats, but has disappeared from most of its former range, persisting in a few isolated
pockets, often in urban areas (DEC 2005g). Hypothesised reasons for the decline of this species are various, though paramount is
likely to be the introduction of Frog Chytrid Fungus. Chytridomycosis, caused by the fungus Batrachochytrium dendrobatidis, has been
linked to declines in frog populations worldwide, and has been listed as a Key Threatening Process (NSW Scientific Committee
2003a). It appears that the Green and Golden Bell Frog is particularly susceptible to this fungus, and it may be that it can only survive
in areas where it has never been introduced, or is unable to survive due to elevated levels of salt or other mitigating factors (R.
Wellington pers. comm., A. White pers. comm.). Other threats that have been linked to the decline in this species are the
disappearance of suitable breeding habitat, changes to water quality and predation by feral animals. The introduced Plague Minnow
(Gambusia holbrooki) are known to consume the tadpoles of the Green and Golden Bell Frog and have been listed as a Key
Threatening Process for this species (NSW Scientific Committee 1999c).

Local and Bioregional Conservation Status
The Green and Golden Bell Frog is listed as Endangered on the NSW TSC Act (1995) and Vulnerable under the Commonwealth
EPBC Act (1999). Formerly widespread in the coastal and tableland Bioregions of NSW, it has declined severely in the last 30 years,
being only found in small often isolated populations. Once it was extremely common in the Sydney urban area (White and Pyke 1996)
and the coastal plain of Wollongong (G. Daly pers. comm.). Within the Sydney Basin, most of the remaining populations occur within a
few kilometres of the coast, with very few in formal conservation reserves.
No new locations for the Green and Golden Bell Frog were found during this survey; however the species is known from a few sites in
Wollongong (Port Kembla, Woonona and Bellambi) and around the Georges River in the Moorefield-East Hills area in south-western
Sydney. Other populations occur just outside the Study Area around Kurnell, Homebush and Rosebery. While the lack of sightings
further emphasises the scarcity of this frog, fieldwork was mostly undertaken during drought conditions when most frog species are
difficult to detect.
Historical locations as well as extant populations were used to model the former extent of the range of the Green and Golden Bell
Frog. It is a presence-only model that predicts habitat in the warmest and flattest parts of the Study Area, including the Sydney urban
area between Fairfield and Liverpool and the Illawarra Coastal Plain, particularly around Port Kembla and the coastal wetlands north to
Royal NP. Also predicted are the slightly elevated areas of the Cumberland and Illawarra Coastal Plains and the Burragorang Valley,
from where it has disappeared. As a once common, generalist species, it probably once occupied most waterbodies within this range,
aside from fast flowing streams.
It is very difficult to predict the presence of Green and Golden Bell Frogs by looking at habitat features (Pyke and White 1996; Hamer
et al. 2002). To statistically model what is currently ‘suitable habitat’ for this frog is likewise a problem, as its distribution is now a vast
contraction of what was once habitable. Modelling is especially difficult given a pathogen is most likely responsible for the range
contraction and not measurable features of the environment; with many locations l kely to be suitable for the survival of the species,
aside from disease. In addition, the fact that the species is a generalist with a wide range of ecological tolerances meant that fine-scale
delineation of habitat preferences was not poss ble or appropriate. This model is broad scale and may be used to estimate the former
and current range of the species and to assist in locating new populations, though it should not be used for site-based assessment.
Current known locations (shown as post-1990 records on the habitat map), are a vast contraction. Only 2% of high-quality habitat is
protected, with many locations within industrial areas.

Recommendations
x The Green and Golden Bell Frog is extremely rare in the
Region and is of the highest conservation priority.
x All existing and any newly-discovered sites should be
managed at a population or metapopulation level, with
monitoring programs established to track the dynamics and
health of the population.
x Further searches for the Green and Golden Bell Frog should
be undertaken under appropriate conditions for frog survey.
Targeted searches should be conducted in wetland locations
identified by the model as being high-quality habitat.
Examples include Puckey's Lagoon in Wollongong and
Marley Lagoon in Royal NP.
x Research should be conducted into why this species is able
to persist at the few locations where it remains.
x Access to Green and Golden Bell Frog sites should be
undertaken with adherence to the frog hygiene protocols to
avoid the transmission of the Frog Chytrid Fungus.
© Stuart Cohen
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GREEN TREE FROG
Litoria caerulea
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Green Tree Frog is an iconic bright green frog that is commonly kept in captivity. It occupies a broad range of environments and
can be found across the east and north of the Australian mainland (Barker et al. 1995). It often inhabits built structures such as letter
boxes and toilets and can persist in altered landscapes so long as there is suitable breeding habitat and shelter. It is an extremely
long-lived species and may survive over twenty years in captivity. Males call after heavy rain, most often between December and
February with breeding taking place in shallow, temporary water sources or in still pools and ponds (Anstis 2002).

Threats
Declines in populations of the Green Tree Frog are not well understood and threats are generally speculative at this point. Green Tree
Frogs are known to be susceptible to infection by Frog Chytrid Fungus, an introduced pathogen responsible for many global amphibian
declines (NSW Scientific Committee 2003a). Habitat destruction is also l kely to be a significant reason behind declines in this species,
with urbanisation reducing the amount of shelter and breeding sites and the amount of large insect prey (K. Griffiths pers. comm.).
Other threats might include predation of tadpoles by the introduced fish, the Plague Minnow (Gambusia holbrooki), decrease in water
quality, road fatalities and attacks by Foxes and Cats.

Local and Bioregional Conservation Status
The Green Tree Frog is listed as protected in NSW under the NP&W Act (1974). The species is widespread throughout the north and
west of NSW. In the last 20 years, the Green Tree Frog is thought to have undergone serious declines in some parts of its range, and
hence has been nominated as a Species of Conservation Concern for this project (G. Daly pers. comm., K. Griffiths pers. comm., R.
Wellington pers. comm., A. White pers. comm.). The Green Tree Frog was a focus of the Declining Frog Working Group set up by
NPWS in 2001. This group aimed, through community surveys in 2001 and 2003, to document a baseline distribution of the species in
NSW and investigate any possible causes of decline (R. Haering pers. comm.). This project found that while the Green Tree Frog
remained common and widespread within northern and western NSW, there was too little data for the Sydney Basin to formulate any
conclusions (R. Haering unpublished data).
This study has reaffirmed that the Green Tree Frog is now extremely rare within the Greater Southern Sydney Region. There were no
observations of this species from the two and a half years of this survey and only thirteen have been recorded for in the last five years,
all in the Liverpool-Campbelltown area or Illawarra. Further to this, dead metamorph Green Tree Frogs have been repeatedly found at
Caringbah, having probably succumbed to Chytrid fungus (L. Voigt, pers. comm.). While the weather throughout the survey period has
been less than ideal for frog activity, the lack of sightings (and the reports of frog deaths) is of considerable concern.
A presence-only model has been created for the Study Area. This is a very broad-scale model, as the paucity of sightings made fine
scale-delineation of preferred habitat impossible. The model is based on elevation (which likely reflects a more direct relationship with
variables such as temperature or rainfall) and represents the former extent of its range, rather than its current distribution. The areas
highlighted by this model are the Wollongong Coastal Plain, Cumberland Plain and Burragorang Valley. This model should only be
used to give an indication of the potential limits of distribution of the species in the absence of frog Chytrid fungus or other factors
responsible for population declines.

Recommendations
x The Green Tree Frog should be considered a high
conservation priority within the Southern Sydney Region.
x The population of Green Tree Frogs in the Cumberland
Plain and Illawarra (or alternatively the Sydney Basin
Bioregion) should be nominated as an endangered
population under the TSC Act 1995.
x Effort should be expended searching for surviving
populations of this species when weather conditions are
appropriate.
x Further community consultation could be conducted to
establish the extent of the current distr bution of this species
in the Sydney Basin Bioregion and the extent of population
declines.
x Research and survey of Green Tree Frog populations within
the Study Area should subject to compliance with Frog
Hygiene Protocols (NPWS 2001b) to avoid transmission of
frog Chytrid fungus.

© Martin Schulz
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LITTLEJOHN’S TREE FROG
Litoria littlejohni
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
Littlejohn’s Tree Frog is a poorly-known species that was only recently taxonomically separated from the Jervis Bay Tree Frog (L.
jervisiensis) (White et al. 1994). It is confined to coastal environs at scattered locations from the Watagan Range west of Gosford to
eastern Victoria (Barker et al. 1995). Littlejohn’s Tree Frog is also known as the Heath Frog, though it may associate with a number of
environments, including sedgelands, wet and dry sclerophyll forests and woodlands (Lemckert 2005). Males have been found to call at
any month of the year, with a recent review of records from NSW suggesting a peak around February (Lemckert 2005). Males will call
from elevated positions beside ponds and creeks (Anstis 2002) with breeding habitat not restricted to any particular type of water body,
having been found in streams, temporary pools and dams (Lemckert 2005).

Threats
Littlejohn’s Tree Frog is one of the most infrequently recorded frogs in NSW (Lemckert 2005) and consequently, very little is known
about the threats operating on this species. The NSW Scientific Committee (2000c) listed the following as potential threats: limited
dispersal from small populations, which increases the risk of local extinction; clearing of native vegetation and reduced habitat
availability; and inappropriate fire practices (including pre- and post-logging burns and control burning) that disturb breeding habitat. It
is possible that this species is another that is particularly susceptible to Frog Chytrid Fungus. Lemckert (2005) states that although the
species will definitely tolerate some degree of disturbance, it has never been found in fully cleared areas. The NSW Scientific
Committee (2005a) listed this species as one that is l kely to have habitat affected by subsidence due to longwall mining. Predation by
introduced fish is another potential threat to this frog (G. Daly pers. comm.).

Local and Bioregional Conservation Status
Littlejohn’s Tree Frog is listed as Vulnerable on the NSW TSC Act (1995) and is also listed as Vulnerable under the Commonwealth
EPBC Act (1999). Scattered records occur within the Sydney Basin and South East Corner Bioregions, where it is thought that
Littlejohn’s Tree Frog has declined significantly over the past 20 years. The paucity of records would suggest that it is extremely rare,
though Lemckert (2005) cautions that the species is likely to be under-recorded due to the lack of information available on which to
base targeted surveys. Within the Sydney Basin Bioregion they are currently known from the Watagans and Blue Mountains NPs and
the Woronora Plateau, and they are regularly recorded at Barren Grounds NR.
Within the Greater Southern Sydney Region, there are two key areas that are important to the species: the Woronora Plateau and the
higher rainfall areas of the Blue Mountains. In the past, Littlejohn’s Tree Frog was reported to be common at Darkes Forest (A. White
pers. comm.), and over 60 Australian Museum specimens exist for this location, while they are very scarce there today. During the
1999 NPWS surveys of the Wollongong LGA they were found at two locations on the Woronora Plateau. This survey program failed to
uncover any further locations despite targeted survey in the Avon and Cordeaux catchments of the Metropolitan Special Area during a
period of high rainfall in late October 2004. Encouragingly, surveys in December 2006 recorded this frog in five locations in Dharawal
SCA and NR and one in the Woronora Special Area (DECC 2007b). The southern Blue Mountains remain without targeted searches
and the majority of systematic work for this project was conducted under drought conditions. Nevertheless, one record was obtained
for Ingar Campground near Mt. Bedford in 2004. The Upland Swamps found at this location are similar to known habitat on the
Woronora Plateau and at Barren Grounds. The greatest problem facing the Littlejohn’s Tree Frog is the lack of information available on
which to base targeted surveys and management recommendations and further survey should be undertaken under appropriate
conditions.
No habitat map was generated for the Study Area, due to the paucity of records. Nevertheless, it is likely that the Woronora Plateau
and Blue Mountains are important areas for the species, containing a significant proportion of all known records. Most records from the
study area are from Upland Swamps on sandstone and this is likely to be important habitat for the species in the Region.

Recommendations
x Littlejohn’s Tree Frog is extremely rare within the Region and is a high
conservation priority.
x Known breeding sites should be treated as being of high conservation
value and clearing and disturbance to breeding habitat or degradation of
water quality should be avoided.
x Research and survey of Littlejohn’s Tree Frog populations should subject
to compliance with Frog Hygiene Protocols (NPWS 2001b) to avoid
transmission of frog Chytrid fungus.
x Further targeted survey work, taking into account the findings of
Lemckert (2005) are recommended, particularly on the Woronora
Plateau and in the higher rainfall areas of the Blue Mountains, such as
Narrowneck and Kings Tableland.
x The retention of vegetated corridors that link known populations may
benefit this species.
x Longwall mining under the Woronora Plateau must be monitored to
ensure that it does not affect the Upland Swamps or minor drainages
that appear to be important for this species.
© Helen Jessup
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RED-CROWNED TOADLET
Pseudophryne australis
LOCALLY COMMON RESIDENT

PROBABLY STABLE

Species Profile
The Red-crowned Toadlet is a small, strikingly coloured litter-dwelling frog. It is restricted in its distr bution, generally only occurring on
the Hawkesbury and Narrabeen sandstone geologies of the Sydney Basin. The Red-crowned Toadlet usually lays its eggs in a nest in
moist leaf litter, relying on rain to flood the site or wash the eggs into a temporary pond where they complete their development
(Robinson 2002, Griffiths 2006). The species is gregarious, being found in colonies of up to 30 individuals (Barker et al. 1995). It will
breed at any point throughout the year in order to take advantage of unpredictable rainfall events (Thumm and Mahony 2002).

Threats
Development of ridgetop land is the primary threat to the Red-crowned Toadlet across its range. Other threats include habitat
alteration due to frequent fire, very hot fires, road and track works, bush rock removal, water pollution and Frog Chytrid Fungus
(NPWS 2001c, K. Thumm pers. comm.). In Muogamarra NR, local extinction of Red-crowned Toadlet populations at long-term
monitoring sites is believed to have resulted from overly frequent fire (K. Thumm pers. comm.). Red-crowned Toadlet have a high level
of reproductive failure (Thumm and Mahony 2002). This, coupled with their limited ability to disperse, makes populations highly
vulnerable to local extinction. This species has also been identified as being poss bly impacted by the Key Threatening Processes of
removal of dead wood and trees and habitat alteration due to longwall mining (NSW Scientific Committee 2003d, 2005a).

Local and Bioregional Conservation Status
The Red-crowned Toadlet is listed as Vulnerable on the NSW TSC Act (1995). Suitable habitat is widespread across the sandstone
plateaux of the Sydney Basin Bioregion, with the major populations occurring in the upper Blue Mountains, around the mouth of the
Hawkesbury River and the Woronora Plateau extending to Royal NP. It has been recorded in numerous reserves, from Yengo NP in
the north to Barren Grounds NR in the south, including some within the Sydney urban area, such as Lane Cove NP (DEC 2004c). This
species is thought to have undergone declines in the last 20 years, particularly in northern Sydney (Thumm 1997, Wells 2002).
The Study Area contains core areas for this highly specialised species: the Woronora Plateau, particularly the Woronora Special Area
and Heathcote and Royal NPs, and the Blue Mountains between Glenbrook and Blackheath. Red-crowned Toadlet are still easily
detected in these areas and they were commonly recorded during recent surveys, despite the drought. Interestingly the occasional
record was also collected from outside of the known range and habitat preferences. For example, in the Woodford Range near
Glenbrook, they were found in large numbers in Coachwood Rainforest and in soil derived from volcanic diatremes. Again, in Nattai
NP, a pair of Red-crowned Toadlets was excavated from a shallow burrow in alluvial soil at the bottom of a deep gully. Red-crowned
Toadlet have not been found in the ridgetop environments of Nattai NP or lower rainfall areas of the Blue Mountains NP and it may be
that it is too dry to sustain populations of the species, or further survey work may be required under more appropriate conditions.
A presence only model predicted habitat for the Red-crowned Toadlet in areas with low soil fertility, and moderately-high cover
abundance of Heath-leaved Banksia (Banksia ericifolia). The relationship with soil fertility highlights all areas of Hawkesbury or
Narrabeen sandstones, being the Blue Mountains, Lacys Tableland, the Nattai and Bargo Tablelands and Woronora Plateau. Within
this, areas with moderately-high levels of Heath-leaved Banksia are upper drainage lines, particularly on sandy soils, in areas with
higher rainfall. This model is considered to be of moderate quality, mostly because at low predictive values, there is no discrimination
of fine-scale habitat preferences (particularly in the Lower Mountains, Burragorang SCA, and Nattai and Bargo tablelands) and the
model cannot be used for site-based assessments. Red-crowned Toadlet are known to occur in these areas at low densities, though
their habitat preferences are not well understood. At the higher predictive levels, this model performs extremely well, including Royal
NP, the Woronora Plateau and Upper Mountains: the areas that contain the most important habitat in the Region. The vast majority of
habitat within this Region is either within the conservation reserve system or within the SCA Special Areas, and there are few threats
acting on this species within these areas. Ridgetop development on the sandstone plateaux of the Blue Mountains, Engadine, Menai
and Heathcote areas has the potential to impact on this species at a local scale.

Recommendations
x The Red-crowned Toadlet remains fairly common in restricted
habitat and most of this occurs within protected areas. It is a
moderate conservation priority overall for the Region.
x The catchment lands of the Woronora Plateau and Royal NP
contain a large proportion of the total habitat for the Red-crowned
Toadlet. Any declines from this stronghold should be viewed with
concern.
x While Red-crowned Toadlet populations can survive severe
wildfires (DEC 2004d), the impact of frequent fire may cause local
extinction and should be avoided in high quality Red-crowned
Toadlet habitat.
x Red-crowned Toadlet will breed in depressions along side fire trails,
which often intercept water flows and their favoured habitat. Care
should be taken when upgrading roads that populations of this
species are not destroyed.
x Longwall mining under the Woronora Plateau should be monitored
to ensure that it does not affect the Upland Swamps or minor
drainages that appear to be important for this species.
x The removal of bushrock from areas of Red-crowned Toadlet
habitat should be prevented.
x Development of ridgetop land should take into consideration not
only the destruction of suitable Red-crowned Toadlet habitat, but
erosion and impacts on the hydrological system that may threaten
populations adjacent to the development.
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STUTTERING FROG
Mixophyes balbus
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Stuttering Frog is a large frog that is highly camouflaged in the wet leaf-litter of the forest floor. After summer rains the males
make a call that includes a soft stuttering, from which the species gets its common name. It is usually associated with flowing streams,
often in rainforest or wet sclerophyll forests (Anstis 2002), where it feeds on insects and smaller frogs (Gilmore and Parnaby 1994). It
will breed from September though to April (F. Lemckert pers. comm.) and has tadpoles that may take 12 months to metamorphose
(Daly 1998). It was once found along the coast and ranges between northern NSW and Victoria, though is now found patchily
throughout its former distribution (Daly 1998, Anstis 2002).

Threats
The threats to this species are poorly understood, however the key threat is thought to be habitat fragmentation and degradation,
leading to the isolation of sub-populations and increased vulnerability to other threats and to local extinction (NSW Scientific
Committee 2002c; Hunter and Gillespie 2006). The Stuttering Frog is also threatened by the introduced pathogen, Frog Chytrid
Fungus (Batrachochytrium dendrobatidis) (Hunter and Gillespie 2006). This fatal disease (Chytridiomycosis) particularly affects higher
altitude frog populations and stream-breeding species (NSW Scientific Committee 2003a). The disease is known to have seriously
affected populations of the closely related Fleay’s Barred Frog (M. fleayi) (Berger et al. 1998) and has been recorded in this species in
northern NSW (M. Mahony pers. comm.) and as part of this study. Other threats that may impact on this species include predation by
introduced fish, climate change, pollution and hydrological changes (Hunter and Gillespie 2006).

Local and Bioregional Conservation Status
The Stuttering Frog is listed as Endangered on the NSW TSC Act (1995) and Vulnerable on the EPBC Act (1999). Nearly all records
are within the three eastern Bioregions of NSW. Within the southern portion of its range, the frog has declined dramatically (Hunter
and Gillespie 2006, Daly et al. 2002, White in prep). In the Sydney Basin Bioregion this frog still occurs within Watagan and Macquarie
Pass NPs, as well as within Olney, Strickland and Awaba SFs and has recently been rediscovered within Wollemi NP (DEC 2006a).
Locally, the species is close to extinction, though once it was not uncommon through the wetter forests and rainforests of the Blue
Mountains and the Illawarra Escarpment (G. Daly pers. comm., A, White pers. comm.). Within the Study Area two areas are known to
continue to support this species, Mt. Werong in the Blue Mountains NP and in Macquarie Pass NP. Further to this, there is a record
from the last fifteen years from near Helensburgh and an unconfirmed record from the Illawarra Escarpment from 2001 (NPWS
2003g). In addition, a lone adult was photographed in 2002 at Victoria Falls in the Blue Mountains, just to the north of the Study Area
(M. Dear pers. comm.). Further remnant populations probably occur within the Study Area, though numbers may be small.
Stuttering Frogs were first discovered in 2000 on Ruby Creek at Mt. Werong. Targeted surveys for the species were undertaken as
part of this project and tadpoles were detected in every large pool for about a 2 km stretch of the creek. During this search, three dead
metamorphs of the species were found. A post mortem undertaken by the Veterinary and Quarantine Centre at Taronga Zoo revealed
the presence of Chytrid fungus. Targeted searches in the area found two new sites for this frog on Mt. Werong Creek, a west-flowing
tr butary of the Abercrombie River. Stuttering Frogs were not found at any other location during the current survey program,
highlighting the seriousness of the declines within the Region. Follow-up surveys in 2006 found that breeding had occurred in Ruby
Creek but not Mt Werong Creek (D. Hunter pers. comm.).
A presence only model predicted habitat for the Stuttering Frog on high levels of canopy cover (rainforest and wet eucalypt forest), and
on topographic position. It shows that many of the creeklines of the Region may have once been suitable, with the rainforests of the
Illawarra Escarpment, Erskine Range and Jamison Valley particularly important. While the model indicates that the species is well
reserved, this species has largely disappeared from within protected areas and reservation will not guarantee its survival. This model
had several limitations; firstly, the data was biased towards the extant populations at Ruby and Mt. Werong Creeks that are outside the
area of detailed vegetation mapping. Therefore, extrapolation of the conditions at these sites to similar habitats elsewhere was difficult.
This model is considered to be of moderate quality by may be used as an indication of the range of the species before recent declines.
Where the vegetation mapping is good, it the model performs well and it may be used to for fine-scale delineation of habitat
preferences (ie. in the Illawarra). Outside of this well-mapped area (west Kanangra-Boyd and Blue Mountains NPs) the model
overpredicts and should only be used as a rough guide to what might be suitable.

Recommendations
x The Stuttering Frog is of the highest conservation priority and any extant
populations are critical to the survival of the species across its range.
x Research and monitoring should be directed toward the Ruby and Mt. Werong
Creek populations and any further populations that are found in the Region.
Monitoring should be conducted to determine whether this species is continuing
to contract in range. Further research could include an investigation as to why
the species is persisting there, where as in most places it has disappeared.
x The captive-breeding program for this species could be expanded using
individuals from Ruby or Mt. Werong Creeks.
x Further survey for this species should be conducted, particularly where there
are unconfirmed recent records, such as on the Illawarra Escarpment.
x Populations should be managed to avoid transmission of Frog Chytrid Fungus,
that is; access to the site should be restricted and any visitation done with
adherence to the Hygiene Protocol for the Control of Disease in Frogs (NPWS
2001b).
x If high-quality vegetation mapping becomes available for the western part of the
Region it should be used to identify areas with similar environmental conditions
to those found at Mt. Werong and Ruby Creeks.
© Narawan Williams
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BLUE MOUNTAINS WATER SKINK
Eulamprus leuraensis
EXTREMELY RARE RESIDENT

PROBABLY STABLE

Species Profile
The Blue Mountains Water Skink (Eulamprus leuraensis) is a medium-sized semi-aquatic lizard that can be identified by the markings
on its back, consisting of four narrow golden to white stripes on a dark brown to black background (Swan et al. 2004). It has a very
restricted distr bution, being known from approximately 40 locations between the Newnes Plateau and just south of Hazelbrook. The
Blue Mountains Water Skink is found in a naturally fragmented habitat of high elevation sedge and shrub swamps that have boggy soil
(LeBreton 1996). Characteristic plant species in these swamps include Button Grass (Gymnoschoenus sphaerocephalus), Blady
Grass (Lepidosperma limicola), Yellow Flag (Xyris ustulata) and Weeping Baekia (Baeckea linifolia) (LeBreton 1996). The skink is
active on warm sunny days from September to late April, when it forages in grasses for a range of insects including grasshoppers,
flies, moths, weevils and wasps (NPWS 2002c).

Threats
The Blue Mountains Water Skink is highly vulnerable to the action of threatening processes because of the small number and isolation
of its populations and the extremely limited geographic distribution and habitat availability of the species. Key threats to the survival of
the skink include habitat loss, habitat degradation due to nearby urban developments (such as sedimentation, pollution and weed
invasion of swampy habitats), predation by Cats and inappropriate fire regimes (NPWS 2001e). The specific impact of these
processes on the Blue Mountains Water Skink are not well understood and require further research and monitoring. The Blue
Mountains Water Skink has also been highlighted as species that is likely to be threatened by swamp drainage from longwall mining
(LeBreton 1994, NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Blue Mountains Water Skink is listed as Endangered under the NSW TSC Act (1995) and the Commonwealth EPBC Act (1999)
and is considered to be one of Australia’s rarest lizards. All of the currently known locations of the species are contained within the
Sydney Basin Bioregion, though potential habitat may also occur further west (LeBreton 1996). Just over 40 locations are known for
this species, with most being from Blue Mountains NP and Newnes SF, though other sites exist on Crown Reserve and in the
Blackheath and Katoomba Special Areas. The majority of known locations from the Blue Mountains occur very close to urban
settlements. Due to the rarity of this skink, a recovery plan has been finalised that outlines the key objectives and actions to be
undertaken in order to ensure the long-term survival of the species (NPWS 2001e).
Over fifty percent of known sites for the species fall within the Study Area. Maintenance of populations within the Greater Southern
Sydney Region is crucial to the long-term survival of this species. During the current survey program, there were no new localities
recorded for this species despite targeted searches in suitable habitat; particularly within the Katoomba, Woodford Creek and
Blackheath Special Areas. Nevertheless, this species is highly cryptic and often difficult to detect without pitfall trapping or if survey
conditions are less than ideal.
A presence only model was created for the Blue Mountains Skink and this has been rated as being of good quality. The model
accurately delineates the spatial extent of the species range and its finer-scale habitat preferences. Only one predictive variable was
included in the model: the amount of high elevation upland swamp within 100m. This variable accurately demarcates all upland
swamps and surrounding woodland with a swampy understorey, highlighting swamps of the Blue Mountains between Lawson and
Blackheath as containing core habitat for the species. Recent vegetation mapping by DECC has found that similar upland swamps
also occur on Narrow Neck Plateau and on Kings Tableland and these have also been predicted as potential habitat. Modelled habitat
is very fragmented and restricted in its geographic extent, highlighting how vulnerable this species is to local extinction. While a great
proportion of the modelled habitat abuts urban areas, much of it (64%) is reserved within Blue Mountains NP or is contained within the
SCA Special Areas. The main limitation of this model is that it includes all high-elevation upland swamps, regardless of their size,
disturbance history or isolation. Some of these swamps will not be occupied due to the above-mentioned factors, however all should
be considered as potential habitat. The survey and habitat map produced for this study has party fulfilled one of the key objectives
outlined in the recovery plan: to identify the extent of the population and map habitat (NPWS 2001e).

Recommendations
x The Blue Mountains Water Skink is a high conservation priority for the
Region. A decline from the Region should be considered to jeopardise the
long-term prospects for the species.
x The Upland Swamps of the Blue Mountains must be maintained in good
condition for this species. Swamps need to be protected from all degrading
processes, particularly erosion and sedimentation, clearing, swamp draining
(by erosion, bedrock cracking from mining or other disturbances) and overly
frequent fire.
x Upland Swamps must be protected from processes occurring upstream that
impact on hydrology and water quality, such as urban runoff, clearing, track
construction or water channelling.
x As this species often occurs in close proximity to urban development,
measures should be taken to lessen the impact by feral and domestic Cats.
Fox control may also benefit this species.
x The model should be used to direct further survey toward potential
populations, and results should be used to further refine the map.
x Future survey work should be focused on the swamps of Narrowneck
Plateau and Kings Tableland where suitable habitat has been predicted and
no records exist on DECC databases.
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BROAD-HEADED SNAKE
Hoplocephalus bungaroides
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Broad-headed Snake is a semi-arboreal species that spends the cooler part the year under sandstone exfoliations and around
rock outcrops, and the summer sheltering in tree hollows in woodland (Webb and Shine 1997). This snake has highly specific
requirements for its diurnal retreat sites, and these may be a factor limiting its population (Pringle et al. 2003). It averages about 60
centimetres in length and is recognisable by its black and yellow patterning. Broad-headed Snake are restricted to the sandstone
environments of the Sydney Basin between Wollemi NP and the Clyde River catchment, south west of Nowra. Within this range it has
disappeared from such areas as Port Jackson and Middle Harbour, and on the western edge of its distribution around Bathurst. It is
primarily a nocturnal ambush predator and is known to prey on Lesueur’s Velvet Gecko (Oedura lesueurii).

Threats
A key threat to the Broad-headed Snake is the collection of bushrock for landscaping (Shine and Fitzgerald 1989, NSW Scientific
Committee 1999d). This activity, although now either prohibited or requiring permits in most local government areas, is still widely
practiced illegally. Removal of rock not only threatens this species directly, but removes habitat for its main prey species, Lesueur’s
Velvet Gecko. In addition, the Broad-headed Snake is colourful, rare and venomous, making it prized by snake-collectors and hence
collection of specimens from the wild is also a threat (Webb et al. 2002, NPWS 1999f), particularly on the peripheries of urban areas.
Overgrowth of rock outcrops due to fire suppression is another recently identified and potentially very important threat (Pringle et al.
2003, Webb et al. 2005). Other potential threats include urbanisation of sandstone ridgetops and the impacts of feral animals, through
both predation and disturbance (NPWS 1999f), with disturbance of rock outcrops by Feral Goats highlighted as a specific threat
(Murphy 1996). Webb and Shine (1997) also note that this species may be vulnerable to logging operations due to its reliance on tree
hollows for part of the year. Habitat alteration by longwall mining and removal of dead wood and dead trees are other key threatening
processes thought to possibly impact upon this snake (NSW Scientific Committee 2003d, 2005a).

Local and Bioregional Conservation Status
The Broad-headed Snake is listed as Endangered on the NSW TSC Act (1995) and Vulnerable on the Commonwealth EPBC Act
(1999). It is restricted to the Hawkesbury and Narrabeen sandstones of the Sydney Basin Bioregion and has disappeared from many
locations where they once occurred. Remaining strongholds appear to be the Upper Blue Mountains and Wollemi NPs and Royal NP
extending on to the Woronora Plateau. There is also a population in eastern Morton NP west of Nowra, where they are recorded more
regularly than any other location.
The Broad-headed Snake is the rarest snake in the Greater Southern Sydney Region; with only 22 new localities listed since 1990,
despite targeted surveys. Notwithstanding this, the Study Area is thought to contain large amounts of suitable habitat, including some
areas that are likely to be core to the species survival; these being the Upper Blue Mountains and Woronora Plateau. The paucity of
recent records from these areas is testimony to the scarcity of this species. During the current survey program, one Broad-headed
Snake was detected in the region of Medlow Gap within the Warragamba Special Area. This is a fair distance from previously known
locations and is encouraging as it suggests suitable habitat exists away from known population centres. Another location has been
uncovered on the Woronora Plateau on a very small rock outcrop in long-unburnt woodland. At this site, different individuals of Broadheaded Snake have been found for four consecutive years. The fact that this snake is easily detected at this known site, yet absent
from countless similar sites is a further reflection of its rarity. This site is a well-shaded, small outcrop and would be considered very
marginal habitat by herpetologists and snake collectors (D. O'Connor pers. comm.) and this may have contr buted to its survival at this
location. Further to these two locations, in 2003 a Broad-headed Snake from the west of the Cataract catchment was relocated by
DECC staff after it bit a man who had allegedly collected it from nearby; thus highlighting the continued threat faced by snake
collectors, even within protected land.
A presence-only model predicted habitat on the amount of exposed rock, highlighting areas of outcropping throughout the Region
(masked to Hawkesbury and Narrabeen sandstones). Known habitat in the upper Blue Mountains and Woronora Plateau has been
predicted though sandstone areas of the Wanganderry Tableland and elsewhere in Nattai NP also appear to have large amounts of
high-quality habitat. This is a moderate quality model that performs well where there Aerial Photograph Interpretation included
mapping of exposed rock; that is the Woronora Special Area, Metropolitan Special Area, the Warragamba Special Area, Nattai and
Bargo reserves and Blue Mountains. Vegetation mapping for Royal and Heathcote NPs, Garrawarra SCA, Dharawal SCA and NR,
Holsworthy Military Area and Western Sydney have poorly delineated rock outcropping and the model is less successful in these
areas. Holsworthy Military Area, in particular, is thought to contain more high-quality habitat than predicted. It is also important to
consider that although Broad-headed Snakes are most-often located under sandstone outcrops, tree-hollows and gullies are also
important habitat (Webb & Shine 1997). Sixty-four percent of high-quality habitat is within reserves, though this is a poor reflection of
conservation status as threatening processes occur within conservation parks and it is extremely rare, even in 'high quality' habitat.

Recommendations
x The Broad-headed Snake is extremely rare in the Study Area and should
be considered to be a high conservation priority.
x All efforts should be taken to enforce laws that ban the collection of
bushrock and the illegal collection of reptiles.
x Further survey should be directed toward Nattai NP where habitat is
predicted and adequate searches have not taken place.
x Further survey work should be undertaken in the cooler months, from May
to September when this species is most likely to be found under rocks and
detection rates are highest.
x Where rock outcrops have been highly disturbed through the collection of
bushrock, concrete pavers may be used to create artificial habitat as this
has been shown to be an effective way of increasing the abundance of a
key prey species. Pavers should be at least 5-10 cm thick and 30-45 cm
wide with variable crevice sizes of less than 10 mm (Webb and Shine
2000).
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EASTERN SNAKE-NECKED TURTLE
Chelodina longicollis
COMMON RESIDENT

LOCAL DECLINES

Species Profile
The Eastern Snake-necked Turtle (or Long-necked Tortoise) is the most commonly-encountered turtle in NSW. It is a medium-sized,
having a shell measuring up to 25 centimetres with a distinctive elongated neck. The Eastern Snake-necked Turtle occurs throughout
the coastal and inland drainages of eastern Australia south of Townsville. This species is found in a variety of water bodies, though it
prefers slow moving waterways such as swamps, billabongs and weedy rivers and streams (Cann 1998). It is an opportunistic
carnivore, eating mostly planktonic crustaceans, prawns, small fish and fish carrion and aquatic insects (Chessman 1984). Eastern
Snake-necked Turtles are a very long-lived species, only reaching sexual maturity after ten years or more (Georges et al. 1993). They
have been known to live in captivity for over 35 years, and may live for over 100 years (Parmenter 1985).

Cultural Significance
This turtle remains important to the Wodi Wodi of the coastal Illawarra (S. Wesson pers. comm.). Community members recall
collecting turtle eggs for food while females were laying during thunderstorms (DEC 2005e). Skeletal remains of this species have also
been found in middens in Sydney (Attenbrow 2002). Cann (1998) notes the importance of freshwater turtles as an indigenous food
source throughout Australia, making particular reference to NSW where he states they are collected in large numbers for feasts. Local
names for this species include: Tharawal: galangarra, barranduna (DEC 2005e).

Threats
Australian freshwater turtles, and their nests, are known to be heavily predated upon by Foxes (Thompson 1983, Parmenter 1985,
Cann 1998) and Cats (Georges et al. 1993). Pigs have also been known to attack turtles and tortoises (Cann 1998), and they are
vulnerable to predation by other introduced carnivores. This turtle is regularly killed on roads, as it is slow moving and frequently
moves overland between waterbodies. Around Sydney, introduced turtles inhabit many waterways and it is possible they may compete
with this species (K. Griffiths pers. comm.). Eastern Snake-necked Turtles are thought to be tolerant of land clearance, grazing and
modification of the terrestrial environment, and will often remain common in farmland if suitable water sources are available.
Nevertheless, alterations to hydrology, water pollution and eutrophication, especially blue-green algae blooms, impact on this species
(Wong and Burgin 1997, Cann 1998). In addition, turtles are frequently drowned in nets used in NSW inland waterways to fish for eel,
carp and other freshwater species (Lowry et al. 2004).

Local and Bioregional Conservation Status
The Eastern Snake-necked Turtle is listed as Protected under the NSW NP&W Act (1974) and it has been nominated as a species of
conservation concern due to its importance to some of the Indigenous groups in the Region. Records occur in all Bioregions across
the eastern half of NSW except the Australian Alps and it has also been recorded from the Murray River. Across the Sydney Basin and
Southern Highlands Bioregion, the Eastern Snake-necked Turtle is widespread and still commonly observed in many areas. It is most
abundant in the coastal plains, western slopes and in the valleys that incise the sandstone range. There is a perception that this
species is less abundant than it once was, specifically in Western Sydney and on the Illawarra Coastal Plain. Wong and Burgin (1997)
presented evidence of an ageing, emaciated population on the Hawkesbury-Nepean. They noted that it was unlikely that any
recruitment of juveniles had taken place for many years and cited water quality as a likely problem.
In this study, Eastern Snake-necked Turtles were observed less frequently than expected. They are still fairly common in the major
waterways of the southern Blue Mountains, such as the Wollondilly, Kedumba and Abercrombie Rivers, however they have only been
observed once on the Woronora Plateau and presumably only occur there in low densities. The Illawarra Coastal Plain and
Cumberland Plain were likely to have once been core habitat for this species, with their significant waterways, wetlands and ‘chain of
ponds’ hydrology. On the Illawarra Coastal Plain, the Eastern Snake-necked Tortoise still occurs in the less urbanised areas,
particularly in West Dapto and in the Calderwood Valley. They are also still found in some of the drainages leading into Lake Illawarra.
Populations in Wollongong and south-western Sydney may be ageing and suffering limited recruitment (Wong and Burgin 1997, G.
Swan pers. comm.) and this will have serious repercussions for the long-term survival of this species in these locations.
A presence-only model for the Eastern Snake-necked Tortoise gives a good indication of the broad regions preferred by the species,
while also delineating the larger, permanent rivers and waterbodies and adjacent habitats, particularly around cleared land. The
preference for clearing probably reflects an association with flat land, larger rivers and artificial waterbodies rather than clearing itself.
The Burragorang and Wollondilly Valleys and Cumberland and Illawarra Coastal Plains are highlighted as the most-important areas,
though all permanent rivers and larger creeks within the Study Area are highlighted as potential habitat. The majority of preferred
habitat (82%) is on flat, fertile plains that are mostly in private ownership.

Recommendations
x The Eastern Snake-necked Turtle is still common through much of its
range and should be considered a lower conservation priority overall.
x This species should be considered to be a high local priority for the
Illawarra and Western Sydney.
x This species should remain a conservation priority for future studies.
The lack of recruitment (as has been noted) can lead to population
crashes and a rapid change in conservation status.
x Fox control and water quality would appear to be the most important
factors in ensuring the continued survival of this species.
x Road design that allows for wildlife movements, particularly along or
between waterways and waterbodies would benefit this turtle.
x The use of modified fish traps (as per Lowry et al. 2004) should be
implemented to reduce bycatch and mortality rates.
© Jamie Madden
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HIGHLANDS COPPERHEAD
Austrelaps ramsayi
UNCOMMON RESIDENT

LOCAL DECLINES

Species Profile
The Highlands Copperhead is a medium-sized elapid snake that occurs in cool upland areas between eastern Victoria and the New
England Tableland of NSW. It can be distinguished from the Lowlands Copperhead (Austrelaps superbus) by its prominently barred
lips (Wilson and Swan 2003). Highlands Copperheads are found in moist habitats in montane heath, woodland, wet and dry sclerophyll
forests, creek edges and marshes (Wilson and Swan 2003) and swampy areas with thick clumps of tussock grass (Swan et al. 2004).
They are terrestrial and diurnal and are usually located in hollow logs or beneath debris (Swan et al. 2004). This species is highly
venomous, but usually is aggressive only if provoked.

Threats
The Highlands Copperhead is thought by some herpetologists to have suffered declines over the last 20 to 30 years (R. Wellington
pers. comm., R. Wells pers. comm.). As a large, venomous snake it is likely to have been killed around areas of human settlement
areas and collected as pets. A theory held by some naturalists is that a decline in frog numbers due to Frog Chytrid Fungus may have
seen concomitant declines in snakes that prey on frogs, such as the Highlands Copperhead (R. Wellington pers. comm.). Road
fatalities are a further potential threat to this species (G. Daly pers. comm.). Introduced predators are also thought to have impacted on
this snake, particularly in Victoria (M. Schulz pers. comm.).

Local and Bioregional Conservation Status
The Highlands Copperhead is listed as Protected under the NSW NP&W Act (1974) and it has been included as a Species of
Conservation Concern due to its limited distribution and concern that it may have declined in the Blue Mountains area. The species
has only been recorded in the far west and south of the Sydney Basin Bioregion, in the upland areas of the Blue Mountains and the
Southern Highlands. The Highlands Copperhead is more common in the South Eastern Highlands Bioregion, particularly around
Lithgow, Oberon and Orange and in the Snowy Mountains around Tumut and Cooma. The species is relatively well represented in
conservation reserves including in Blue Mountains, Kanangra-Boyd, Morton and Kosciuszko NPs.
Highlands Copperheads have been recorded in three main locations within the Study Area: in the far south of the Metropolitan Special
Area on the Woronora Plateau; in the upper Blue Mountains between Hazelbrook and Medlow Bath; and in the Kanangra area on the
Boyd Plateau and around Mount Werong. All of these locations are above 600 metres ASL. During the current survey program,
Highland Copperheads were regularly encountered in areas of higher elevation, particularly on the Boyd Plateau. Despite its restricted
habitat, the Highlands Copperhead is considered to be secure. Although local declines have likely taken place, overall it is not thought
to have significantly declined across the Region (K. Griffiths pers. comm., G. Swan pers. comm.).
A presence only model was developed for the Highlands Copperhead that predicts the overall range of the species very well. It is a
broad-scale climatic model that has no delineation of fine-scale habitat preferences. The model predicted high-quality habitat in areas
with an average maximum daily temperature of less than 24 degrees, thus highlighting the highest elevation parts (over 600m) of the
Study Area: the upper Blue Mountains, Boyd Plateau and Murruin Range and the Robertson area. This species will occur in a range of
habitat types and tolerates a range of disturbance levels, often being found in cleared land, hence finer-scale habitat associations
have not been modelled. This species habitat is quite well reserved within the Study Area with 68 percent of high-quality habitat
occurring within dedicated conservation reserves.

Recommendations
x The Highlands Copperhead remains common in suitable
habitat and is a lower conservation priority for the Region.
x The enforcement of laws preventing the illegal collection of
reptiles would likely benefit this species.
x Control of introduced predators would likely benefit this
species.

© Alex Dudley
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MAINLAND TIGER SNAKE
Notechis scutatus
UNCOMMON RESIDENT

LOCAL DECLINES

Species Profile
The Mainland Tiger Snake is a large, highly variable snake that sometimes has the banding suggested by its common name. Though
found in a wide number of habitats (Cogger 1996), they are most common in wetland and riparian habitats as their main food source is
frogs, though they will eat other vertebrates (Australian Reptile Park 2003a). They are usually diurnal but will also be active at night
(Cogger 1996). This species is highly venomous, but is usually only aggressive if provoked. It is found between the highlands of southeastern Queensland through to the Murray River area of South Australia, with the closely related Black Tiger Snake (N. ater) found in
Tasmania, South Australia and Western Australia (Cogger 1996).

Threats
This species is one of two Tiger Snakes that used to be the main cause of snakebite fatalities in south-eastern Australia (Australian
Reptile Park 2003a) and this has often led to direct persecution by humans. Tiger snake numbers are thought by some herpetologists
to have declined in correlation with a reduction in frog numbers (DEH 2006, Australian Reptile Park 2003a, R. Wellington pers.
comm.). The draining or degradation of wetlands and swamps will affect this species and activities (such as longwall mining) that can
lead to this are likely to be a threat. Further to this, frequent fires, predation by Foxes and the increased use of bushland tracks by
trailbikes may have also impacted this species (G. Swan pers. comm.)

Local and Bioregional Conservation Status
The Mainland Tiger Snake is listed as Protected under the NSW NP&W Act (1974). It was nominated as a species of conservation
concern due to population declines that have been noted in Greater Sydney (G. Swan pers. comm., R. Wellington pers. comm., A.
White pers. comm.). A rapid decline in numbers has been noted by within the Sydney Metropolitan area, such as at Botany swamps
and Rockdale wetlands. Currently, records of this species are scattered throughout the Sydney Basin Bioregion, but fall broadly into
two main geographic localities: along the coast between Wollongong and Wyong; and in the upper Blue Mountains, southern
highlands and the Hunter Range. The species is found in many conservation reserves, including Royal, Blue Mountains, Nattai,
Kanangra Boyd, Wollemi and Morton NPs and Barren Grounds NR.
Within the Study Area the Mainland Tiger Snake is most common at moderate to high elevations, being frequently observed in the
Kanangra area of the Blue Mountains, on the Wanganderry and Nattai Tablelands and in the Metropolitan Special Area around Lake
Cordeaux and Lake Cataract. Notwithstanding this, the snake has also been recorded in the Royal NP and in south-western Sydney
between Liverpool and Campbelltown, though it is considered very uncommon in this region (K. Griffiths pers. comm.). Recent surveys
of the Cumberland Plain found this snake at Kemps Creek NR, an isolated remnant of woodland in the middle of Western Sydney
(DEC 2006b). Across the Region, Mainland Tiger Snake were most frequently observed in the Upland Swamps of the Woronora
Plateau, though they were also recorded in a variety of other habitats, including tall forest with high levels of ground cover.
A presence-only model predicted habitat for the Mainland Tiger Snake in areas with high annual rainfall and higher levels of canopy
cover as well as Upland Swamps. This is a good-quality model that highlights the higher-rainfall Woronora Plateau and parts of
Wollongong and the upper mountains as broadly preferred areas, and within these, areas of either forest or Upland Swamp,
conforming to a known preference for watered environments (see Greer 2005). Less than half of the high-quality habitat (41%) is
within conservation reserves though much of the remainder is within the SCA Special Areas. Nevertheless, vegetation remnants of the
Cumberland Plain and Illawarra Coastal Plain are also predicted as habitat and it is l kely that this snake was once much more
common in these areas prior to clearing and fragmentation.

Recommendations
x The Mainland Tiger Snake remains
common in many areas and it is a
lower conservation priority overall.
x The enforcement of laws preventing
the illegal collection of reptiles or the
killing of snakes would benefit this
species.
x Activities that lead to the draining of
swamps or wetlands will likely impact
on this species.

© David O’Connor
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ROSENBERG’S GOANNA
Varanus rosenbergi
UNCOMMON RESIDENT

LOCAL DECLINES

Species Profile
Rosenberg’s Goanna (also known as Heath Monitor) is a large, powerful lizard that occurs in the Sydney Basin and the Southern
Highlands, but then occurs discontiguously through Victoria, South Australia and south-western Western Australia (King and Green
1999). It is superficially similar to the commonly encountered Lace Monitor (V. varius) though morphologically and taxonomically it is
closer to the Sand Monitor (V. gouldii). It can be distinguished from the Lace Monitor by the fine barring on its lips and tail and the
spots on its legs. This goanna is known to associate with sandstone environments, and is usually found in heath and woodlands where
it shelters in burrows, hollow logs and rock crevices (Cogger 1996).

Threats
Rosenberg’s Goanna is particularly threatened in urban fringes, where it is subject to pressure from development of the flat sandstone
ridgetops that are its preferred habitat. Road mortality is also of concern in these same areas (NPWS 2003g). Goannas have been
identified as taking 1080 baits (Thomson and Kok 2002), thus Dog and Fox control programs may also impact on this species. In
addition, the Key Threatening Processes of habitat alteration due to longwall mining and removal of dead wood and dead trees have
been identified as potentially impacting on this species (NSW Scientific Committee 2003d, 2005a). Introduced predators are likely to
prey on young goannas and eggs (M. Schulz pers. comm.).

Local and Bioregional Conservation Status
Rosenberg’s Goanna is listed as Vulnerable on the NSW TSC Act (1995). It is a poorly understood species, and there is still much to
be learnt about its distribution and habitat preferences. Previously the NSW population was thought to be restricted to the Hawkesbury
and Narrabeen sandstones; particularly coastal areas such as Ku-ring-gai Chase NP, the Woronora Plateau and Morton NP. However,
survey work conducted by DECC over the last few years has confirmed it to be present elsewhere in the region, with confirmed
sightings from Abercrombie River and Turon NPs. In addition, there are anecdotal records of this species from the south-western
slopes as far west as Bathurst and for the region around Goulburn (R. Wells, pers. comm.) and Canberra (Bennett 1997). Where
Rosenberg's Goanna occur within conservation reserves, there are fewer reasons for population declines. Nevertheless, there have
probably been declines in some areas, such as around the Northern Beaches, the townships of the Blue Mountains and in the
agricultural areas of the South-Western Slopes and Southern Highlands.
One of the most important population centres for this species in NSW is the Woronora Plateau. In this area, Rosenberg's Goanna are
regularly recorded, particularly in Dharawal SCA and around Cordeaux Dam. There are no records in the Atlas of NSW Wildlife for the
Blue Mountains urban area however it was once well known from there, particularly from the Lower Mountains and the ridgetops
around Faulconbridge and Woodford, Yellowrock and around Glenbrook, including Glenbrook Creek (R. Wells pers. comm., R.
Wellington pers. comm.).
During this project, eleven new locations for this species were acquired. Seven records were from the Woronora Plateau and four from
the Warragamba Special Area - in the Cox's River Valley, near Butcher’s Creek hut and at the south end of Scotts Main Range. This is
the first time this species has been recorded in the Warragamba Special Area and the few records obtained tell us little other than it
definitely occurs outside the Hawkesbury and Narrabeen sandstones. Conversely, on the Woronora Plateau, Rosenberg's Goanna
were recorded with greater regularity than the normally ubiquitous Lace Monitor. Follow-up surveys on the Woronora Plateau have
continued to regularly record this species (DECC 2007b).
A presence only model predicted habitat for Rosenberg's Goanna in areas with a
high abundance of the Copper-tailed Ctenotus (Ctenotus taeniolatus) (which was
predicted to occur on ridgetops with high levels of rock and shrubs at lower and mid
elevations) on flat ground with high abundance of sedges. Copper-tailed Ctenotus
have been recorded as a prey species for this goanna (G. Daly pers. comm.), and
these species share many habitat preferences. Overall, the model highlights the
exposed ridgetops (including wet heath) of the Woronora Plateau and Royal NP
along with ridges in Nattai and the lower, mid and upper mountains. Smaller
patches have also been identified throughout the remainder of the Study Area.
Overall, this model is considered to be of good quality and across the Woronora
Plateau and Mid and Upper Blue Mountains, habitat preferences are delineated at
a fine scale. Throughout the remainder of the Study Area (away from ridgetops on
Sydney Sandstone), there are few records and habitat is potentially underpredicted,
as is the case in the Lower Blue Mountains. The relationship with flatter land is
because this species is most-often sighted on flat, exposed rigdetops, and this
should not preclude the use of mid-slopes and gullies by this species. Overall, this
species is moderately-well reserved with 46% of high quality habitat occurring
within the formal reserve system, with much of the remainder in the Metropolitan
and Woronora Special Areas and it is considered to be secure within the Study
Area.

Recommendations
x Rosenberg’s Goanna is regularly encountered in some parts of the Region and
it is a moderate conservation priority overall.
x Rosenberg’s Goanna may have declined in the Blue Mountains and it is a high
local priority in this area.
x Further research should be directed to ascertaining what are the habitat
requirements and habitat usage by this goanna outside the Sydney Sandstones.

50

© Nicholas Corkish

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

51

TREE-BASE LITTER-SKINK
Lygisaurus foliorum
UNCOMMON RESIDENT

LOCAL DECLINES

Species Profile
The Tree-base Litter-skink (Lygisaurus foliorum) (currently revised by some authors as Carlia foliorum (Wilson and Swan 2003) or L.
burnetti (Greer 2005)) is a very small, delicate skink that is mostly brown in colour with flecking on its back and white spots on its sides
and limbs. This species occurs in the open woodlands of the coast and ranges of NSW and Queensland south of Townsville (Wilson
and Swan 2003), reaching the southern extent of its range around Sydney. This skink generally inhabits the fallen debris that
accumulates at the bottom of sclerophyllous vegetation, feeding mainly on arthropods. Very little is known about their breeding biology,
but it is thought that they generally clutch only two eggs at a time (Swan 1990).

Threats
Tree-base Litter-skinks are a poorly understood species, but as they prefer grassy woodland vegetation on higher-fertility soils, it is
likely that they are vulnerable to habitat destruction and alteration from agriculture and the urban expansion in south-western Sydney.
As they generally inhabit accumulated leaf litter, it is likely that frequent burning and habitat simplification due to grazing would have a
significant impact on this species.

Local and Bioregional Conservation Status
The Tree-base Litter-skink is listed as Protected under the NSW NP&W Act (1974). It is found throughout the north eastern Bioregions
of NSW but has been listed as a species of conservation concern because the Study Area includes the southernmost extent of its
known range, and due to its uncertain conservation status in western Sydney, where few records exist. It is patchily distr buted in the
Sydney Basin Bioregion, occurring on the Cumberland Plain, Burragorang Valley, the fringes and incised valleys of Wollemi and
Yengo NPs and in the Hunter Valley.
Within the Study Area, Tree-base Litter-skinks occur in two main areas, within the Burragorang Valley and on the Cumberland Plain in
Western Sydney. There are few recent records for the Cumberland Plain, though they probably once occupied all the Grassy Box
Woodlands in this area, which are now largely fragmented and disturbed. They can now be found on the edges of the plain around
Wedderburn, and there is a recent record from near Fairfield. Recent systematic fauna surveys of the Cumberland Plain have found
this species around Castlereagh and Shane’s Park to the north of the Study Area (DEC 2006b). They may continue to persist in other
patches of relatively intact Grassy Box Woodland in Western Sydney, especially given that it is a small, easily overlooked species that
is likely to be under-recorded outside of the reserve system.
This project has extended the known range of the Tree-base Litter Skink south to the Wollondilly Valley around Bullio and into the
South Eastern Highlands Bioregion. Prior to this there were only a few records of this species on the Atlas of NSW Wildlife for the
Greater Southern Sydney Region, and only two from within the Southern Blue Mountains. These surveys found that within the
Burragorang and Wollondilly Valleys, they are closely associated with the White Box, Ironbark and Forest Red Gum woodlands of the
valley floor and they are reasonably common within this restricted environment; even in isolated patches of vegetation. As similar
habitats exist to the south and west of this area, it is considered l kely that the known range of this species may continue to be
expanded with future survey work on the western slopes and in the Southern Highlands. Despite the loss of habitat for this species on
the Cumberland Plain this species is secure in the Region.
A presence-absence model predicted habitat for this species in areas with Grassy Box Woodlands with high maximum temperatures;
and flatter areas away from tall forest and rainforest. The resultant model is of good quality and predicts habitat in the Burragorang,
Wollondilly and Coxs Valleys, as well as remnants on the Cumberland Plain. Habitat is also predicted to extend up the Coxs, Nattai
and Kowmung Rivers, and in the Blue Breaks. There are few records in these areas though some is very inaccessible and has been
poorly surveyed. The model underpredicts in the eastern Cumberland Plain where the species is known from opportunistic but not
systematic survey. Almost three quarters (73%) of predicted high-quality habitat is within conservation reserves, though significant
losses of habitat have already occurred outside of protected areas, particularly on the Cumberland Plain and Wollondilly Valley.

Recommendations
x The Tree-base Litter-skink is common in many areas and is a
lower conservation priority overall.
x This species may be close to extinction on the Cumberland
Plain and it is a local priority in this area. Nevertheless, spring
or summer surveys of Western Sydney may show this
species to be more common than currently believed.
x This species may be suitable as an indicator species
reflecting the health of Grassy Box Woodlands on the
Cumberland Plain.
x To ensure the continued survival of this species in Western
Sydney, further destruction of the Grassy Box Woodlands
should be avoided.

© Narawan Williams
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AUSTRALASIAN BITTERN
BOTAURUS POICILOPTILUS
RARE VISITOR

DECLINING

Species Profile
The Australasian Bittern (Botaurus poiciloptilus) is a large, secretive heron with a mottled dark brown, light brown and buff plumage. It
is usually found singly, and is often betrayed by its distinctive nocturnal booming call during the breeding season. It usually inhabits
freshwater swamps with dense reeds and rushes (Phragmites, Typha, Eleocharis, etc.) though it may also occur in similar habitats in
estuarine situations. It is found between southern Queensland and Tasmania in eastern Australia and in south-western Western
Australia, as well as New Zealand and New Caledonia (Marchant and Higgins 1990).

Threats
Threats to the Australasian Bittern mostly involve habitat destruction and alteration, though predation of the eggs and young by foxes
is also a factor (NPWS 1999a, Smith et al. 1995, Garnett 1992). Habitat may be altered for the following reasons: alteration of flooding
regimes, clearing of riparian vegetation for agriculture, grazing and trampling of riparian vegetation by livestock and the drainage,
salinisation, siltation and pollution of wetlands caused by urbanisation. Degradation of drought refuges has also been identified as a
significant threat (NPWS 1999a).

Local and Bioregional Conservation Status
The Australasian Bittern is listed as Vulnerable on the NSW TSC Act (1995) due to a severe decline in abundance and a retraction in
range throughout NSW. The stronghold in NSW appears to be the Riverina Bioregion, but records do occur outside this Bioregion
where suitable habitat exists, particularly in the three coastal Bioregions. In the Sydney Basin Bioregion it has been recorded in a
number of reserves, including Dharug NP and Pitt Town and Kooragang NRs.
Within the Greater Southern Sydney Region, the Australasian Bittern is only very rarely recorded. In the Illawarra it has been listed as
a rare visitor though there are more sightings during drought years; with recent records at Bellambi Lagoon, Woonona and Sandon
Point, Thirroul (Chafer et al. 1999, Chafer 2002b, Barrett et al. 2003, M. Schulz pers. comm..). Further west records are sparser,
though Thirlmere Lakes may be important (Chafer et al. 1999) and RAOU records exist for the Cumberland Plain (Blakers et al. 1984).
Outside of the Study Area, the species is found at Towra Point NR and is regularly observed at Cecil Hoskins NR near Moss Vale
(Chafer et al. 1999). The nearest known breeding sites are at Commonderry (near Shoalhaven Heads) and Wingecarribee Swamps
(Chafer 2002a), both to the south of the Study Area. The Australasian Bittern probably has an annual population in the Illawarra region
of less than twenty birds (Chafer et al. 1999) and the overall population for the Study Area probably doesn’t exceed 50 individuals.
Due to a paucity of records, a statistical model could not be generated for the Australasian Bittern. A habitat map was derived by
highlighting coastal and freshwater wetland communities such as Estuarine Alluvial Wetland, Coastal Sand Freshwater Wetland,
Freshwater Wetland, Lepironia Freshwater Wetland and Reedland. The majority of these communities occur on the Illawarra Coastal
Plain, near the Hacking and Georges Rivers and at Thirlmere Lakes. The habitat map reaffirms that there is very little habitat
remaining for the Australasian Bittern within the Study Area; and what does occur is very poorly conserved, with a quarter occurring
within two reserves, Thirlmere Lakes and Royal NPs.

Recommendations
x This area contains important drought refugia for this species and it should be
considered to be a high conservation priority for the Region.
x Management of this species should focus on the protection and enhancement
of wetlands, which are poorly protected across NSW.
x Management should also take into account factors that influence water quality
such as upstream pollution, sedimentation and eutrophication.
x Fox control around wetland environments, such as the coastal wetlands of
Wollongong and at Thirlmere Lakes, will benefit this species.
x The Australasian Bittern is likely to be under recorded in the Study Area.
Conservation of the species would benefit from targeted searches, for
instance at Thirlmere Lakes, to increase understanding occupation rates and
habitat usage. If breeding habitat is identified, it would be of the highest
conservation significance.

© Ted Shimba
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BEAUTIFUL FIRETAIL
Stagonopleura bella
UNCOMMON RESIDENT

POSSIBLY DECLINING

Species Profile
The Beautiful Firetail is a small dark finch with a red bill, dark mask, blue eye-ring, scarlet rump and finely barred underparts (Pizzey
and Knight 1997). The adult is unmistakable, but juveniles may be confused with the Red-browed Finch (Neochmia temporalis),
though this species lacks the fine barring. Often first detected by its mournful drawn out “pee-ee-ee” call, it is usually associated with
dense damp heaths, but is also found in eucalypt woodlands, particularly where Allocasuarina species are present (Pizzey and Knight
1997, Anyon-Smith 2001). It is a spring-summer breeder, making a bottle-shaped grass nest that is placed within six metres of the
ground in a dense shrub or tree, in which it lays four or five eggs (Pizzey and Knight 1997).

Threats
Some Key Threatening Processes, as identified by the NSW Scientific Committee, that probably impact on the Beautiful Firetail
include clearing of native vegetation (2001h), high frequency fires (2000a), invasion by exotic perennial grasses (2003c), predation by
Foxes (1998c) and Cats (2000b), and land subsidence due to longwall mining (2005a). As a habitat specialist, it would also be
particularly vulnerable to declines due to local extinction and isolation. The impact of fire is not well understood, however populations
in Heathcote NP and on the Woronora Plateau have not recovered five years after a severe wildfire (S. Anyon-Smith unpublished data,
DEC 2004d). Elsewhere, Beautiful Firetail numbers start to increase within four years, after an initial decline (Jordan 1987). Current
DECC post-fire monitoring on the Woronora Plateau noted birds carrying nesting material three years after the 2001 fires (P. Ewin
pers. obs.). As a heathland and swamp dweller on the Woronora Plateau, the Beautiful Firetail is a species that may be threatened by
land-subsidence due to longwall mining.

Local and Bioregional Conservation Status
The Beautiful Firetail is listed as Protected under the NSW NP&W Act (1974) and has been listed as a Species of Conservation
Concern due to its restricted range, narrow range of habitat preferences and scarcity in the Region. There have been no reports of
declines at a National level, though the reporting rate has decreased by at least 20 percent within the Sydney Basin Bioregion (Barrett
et al. 2003). It reaches its northern limit within the Sydney Basin, with only occasional records north of Royal NP and in Wollemi NP.
th
Museum specimens indicate that it may have once occurred closer to Sydney, but it appears to have disappeared during the early 20
century. Many records are from conservation reserves, significant populations occur in Budderoo and Morton NPs and Barren
Grounds NR and the reserves around Jervis Bay. Most other records are in the South East Corner Bioregion, with only a few records
on the eastern extremities of the South Eastern Highlands.
Within the Greater Southern Sydney Region, there are three main areas where records are concentrated: the heaths and woodlands
of Royal and Heathcote NPs, the Upland Swamps and woodlands of the Woronora Plateau (particularly around Dharawal SCA and
Molly Morgan Swamp) and the Upland Swamps adjoining the Blue Mountains urban area. It is likely that the populations of Royal NP
are continuous with those further south. Outside of these areas, the species is very rarely recorded. During the current survey, only
nine locations for this species were found despite diurnal bird censuses at 666 sites. Eight of these were from the Woronora Plateau,
and one was from near Rocky Waterholes Creek in Bargo SCA, reflecting the rarity of this species outside of the known hot-spots.
The presence-only habitat model highlights the highest rainfall areas of the Region; particularly where there is low vegetation
(particularly Heath-leaved Banksia, Bankisa ericifolia) on sandstone, emphasising the Upland Swamps and heaths of the Woronora
Plateau, extending to Royal NP and the Upland Swamps of the Blue Mountains. This model is fine-scale and of good quality. Though
only 35 percent of the predicted habitat is within reserves, much of the remainder is reserved within the Woronora and Metropolitan
Special Areas. Notwithstanding this, declines noted by Barrett et al. (2003) suggest that threats may be operating within the reserve
system.
This study suggests the population is small and restricted to a few key areas. The Greater Southern Sydney Region also comprises a
significant proportion of the entire range of this species. It is also near its northern limit, and therefore plays a crucial role in the
conservation of this species across NSW. Any process that affects Upland Swamps, such as inappropriate fire regimes and
subsidence due to longwall mining may have a significant impact on the survival of this species.

Recommendations
x The Beautiful Firetail is very uncommon and habitat is restricted. It
should be considered a moderately high conservation priority.
x Given the species’ restricted distribution and habitat use in NSW,
and the evidence of declines, the Beautiful Firetail should be
considered for nomination as a Vulnerable species on the NSW
TSC Act (1995).
x Management of this species should focus on protection of Upland
Swamps and heaths and control of introduced predators,
particularly Cats.
x Closing and rehabilitating trails in Upland Swamps will reduce
penetration of introduced predators into these environments.
x Further research should be directed to determining if declines noted
by Barrett et al. (2003) are real and what factors are causing this
decline.

© Michael Todd
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BLACK BITTERN
Ixobrychus flavicollis
RARE SUMMER VISITOR

DECLINING

Species Profile
The Black Bittern is a medium-sized, dark grey-black heron, with a distinctive yellow stripe on the head and neck. It is usually found
singly or in pairs in thick vegetation at the margins of freshwater and estuarine wetlands, with breeding occurring in thick leafy trees
overhanging water (Marchant and Higgins 1990). In the Illawarra region it is usually recorded in watercourses with either Swamp Oak
(Casuarina glauca) or River Oak (C. cunninghamiana) (Chafer et al. 1999). Within Australia, it is widespread in the coastal region
between the Kimberleys in Western Australia and extreme eastern Victoria. It is rare south of Sydney and there is an isolated declining
population in south-western Western Australia (Garnett and Crowley 2000).

Threats
Habitat alteration is the greatest threat to the Black Bittern with practices that are known to have severely affected the species in
Western Australia likely to have had similar impacts in New South Wales. Identified threats include clearing of riparian vegetation for
agriculture and urbanisation, and the resultant increase in salinity and sedimentation (Marchant and Higgins 1990, Garnett and
Crowley 2000). Other threats that are l kely to be important are other factors impacting on water quality, weeds and introduced
predators, especially Foxes.

Local and Bioregional Conservation Status
The Black Bittern is listed as Vulnerable on the NSW TSC Act (1995) due to a retraction in range and decrease in abundance in NSW.
Within NSW, the majority of records are from the three coastal Bioregions, with the occasional historic record west of the Divide (DEC
2005a). In the Sydney Basin Bioregion most records are along coastal waterways or the major rivers, such as the Hawkesbury, which
are often poorly reserved. Nevertheless, a number of records occur in Dharug and Scheyville NPs.
Most records from the Greater Southern Sydney Region are from the Illawarra where it is a rare breeding visitor, with an estimated
regional population of less than twenty birds (Chafer et al. 1999). Around Wollongong, most records are from lower Duck Creek, with
other sightings at various wetlands throughout the coastal plain. Importantly, there is a nesting record for West Dapto, confirming that
the species does breed in the area (Chafer et al. 1999). The most recent records are from Collins Creek within urban Woonona, where
an individual was recorded calling at night over a number of weeks (DEC 2005a.) and a tr butary of the Woronora River in 2007
(DECC 2007a). Other records include an Australian Museum specimen from Royal NP in 1968, along the Nepean River north of
Nortons Basin and two records from the RAOU Atlas (Blakers et al. 1984).
Due to a lack of records, a statistical model could not be generated for the Black Bittern. However, a habitat map was developed using
the following riparian and wetland communities: Coastal Swamp Oak Forest, Riparian River Oak Forest, Estuarine Alluvial Wetland,
Coastal Sand Freshwater Wetland, Wet Riparian Scrub and Mangrove/Saltmarsh Complex (though it is only likely to occur in areas of
Mangroves). This highlights the coastal and riparian environments of Wollongong LGA, particularly around Lake Illawarra, and the
estuarine environments of Port Hacking as supporting favourable habitat. The vast majority of habitat is outside the conservation
reserve system with only seven percent within the reserve system, mostly around the Hacking River in Royal NP.
Survey work for this project was focused on the catchments and reserves of the region and did not target Black Bittern habitat, and
further survey may find this species to be more prevalent than currently recognised. Nonetheless, the data audit and mapping exercise
have confirmed that there is limited suitable habitat for the Black Bittern within the Region, and urbanisation and degradation threaten
what does exist. For these reasons it is considered that the Black Bittern is vulnerable to further declines in the area and that it is a
high priority for conservation.

Recommendations
x The Black Bittern is very rare within the Region and is
facing extreme threats from habitat destruction and
degradation. It is a high conservation priority in all
areas.
x All known habitat, but particularly breeding habitat
should be considered sites of high conservation
importance. Within the Region, this is largely within the
jurisdiction of Wollongong City Council and Sutherland
Shire Council.
x Management for the conservation of this species
should focus on the protection and enhancement of
riparian zones and vegetated wetland habitats
(including within urban areas), as identified in the
habitat map. Nevertheless, protection of identified
habitat may be insufficient for this species, as factors
that affect water-quality must be considered.
x Habitat for the Black Bittern is a very high priority for
inclusion within the reserve system.
x Targeted survey is recommended as this species
(along with other Bitterns and Rails) is secretive and
may be under-recorded. In particular, areas with
Casuarina species along watercourses should be
targeted in the Summer months.

60

© Neil Fifer

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

61

BLACK-CHINNED HONEYEATER
Melithreptus gularis gularis
RARE RESIDENT

DECLINING

Species Profile
The eastern subspecies of the Black-chinned Honeyeater is a medium-sized, rather stocky and short-tailed honeyeater. This species
is distinguished from other Melithreptus honeyeaters by its relatively larger size, bright blue or jade green eye-wattle and distinctive
call. This species is nomadic, moving between dry eucalypt woodlands that feature ironbark and/or box species with low to moderate
rainfall levels, where they are usually found in pairs or small groups of up to twelve. They feed on insects, nectar and lerp usually in
the upper canopy and outermost flowers and leaves. This subspecies is found between south-east Queensland and Victoria, while the
‘Golden-backed Honeyeater’ (M.g.laetior), is relatively common and widespread across northern Australia (Higgins et al. 2001).

Threats
The eastern subspecies of the Black-chinned Honeyeater is one of a suite of woodland birds that have declined throughout their range
due to habitat clearance (Reid 1999). They are threatened by clearance and the fragmentation of woodland habitat and do not appear
to survive in remnants less than 200 hectares (NSW Scientific Committee 2001e). The species appears to occur at naturally low
densities (NSW Scientific Committee 2001e) and is relatively mobile, so the reason for this absence in small fragments is unknown
(Garnett and Crowley 2000). They are also likely to experience high levels of competition from aggressive honeyeater species
associated with smaller fragments and may suffer increased nest predation from such species as Pied Currawongs (Strepera
graculina) (NSW Scientific Committee 2001e).

Local and Bioregional Conservation Status
The eastern subspecies of the Black-chinned Honeyeater is listed as Vulnerable on the NSW TSC Act (1995) due to severe declines
in range and abundance across NSW and due to the serious threats facing this species. Scattered records occur in the eastern half of
the state, with the highest number in the Nandewar, Sydney Basin and NSW South West Slopes Bioregions and few in the South
Eastern Highlands. In the Sydney Basin region most records come from areas with more fertile soils, such as Western Sydney, the
Capertee and Hunter Valleys, where it is often associated with winter-flowering species such as White Box (Eucalyptus albens) and
Spotted Gum (Corymbia maculata). All these areas have been heavily cleared in the past and remain subject to ongoing degradation
and fragmentation. This species is rarely recorded within the conservation reserve system, although notable exceptions include
Goulburn River and Werakata NPs, Munghorn Gap NR and the fringes of Wollemi NP (DEC 2005a, DEC 2006a).
Within the Greater Southern Sydney Region, the Black-chinned Honeyeater is rarely detected. There are only scattered records from
the Cumberland Plain. In the Illawarra it has been listed as rare and possibly resident (Chafer et al. 1999). During the current surveys,
sightings were made in the Kedumba Valley, at Butchers Creek Camp, on the western shore of Lake Burragorang and at Wirrimbirra
Sanctuary near Bargo. Other recent sightings have been made in the Burragorang Valley and on the eastern edge of the Cumberland
Plain such as Warwick Farm. Over half the records in the Atlas of NSW Wildlife are from the first Birds Australia Atlas, while only one
record for Jooriland was made in subsequent Birds Australia surveys, indicating a poss ble decline. Notwithstanding this, the mobility
of this species means that it may only visit the Region when there is suitable Eucalypt flowering, particularly in winter. Indeed, recent
autumn and winter survey of the Cumberland Plain has detected this species at a number of new locations near Bargo and Kurrajong
(DEC 2006b) and on the eastern periphery of the Cumberland Plain around Myrtle Creek and the Georges River (DECC 2007a).
The habitat map for the Black-chinned Honeyeater predicts suitable habitat in areas with Grassy Woodlands and transition forests at
lower elevations. It is a broad scale, presence-only model of moderate quality. This habitat model identifies the most-important areas
as being the Burragorang, Wollondilly, Kedumba and Coxs River Valleys and the Grassy Woodlands and transition forests of the
Cumberland Plain. Less than half is within conservation reserves, with the map showing that a large amount has already been lost
through clearing. This project reaffirms the rarity of the Black-chinned Honeyeater in the Region, though it is important to note that it
may be under-reported during systematic diurnal bird surveys due to seasonal visitation of winter-flowering eucalypts.
This model highlights all remnant habitat on the Cumberland Plain, though it is possible that some patches are too small and/or
isolated to be used. Nonetheless, this species moves large distances to take advantage of temporal food resources. This model is very
similar to that for the Brown Treecreeper and many of the other declining woodland birds highlighting that these species may be
managed as a unit with regard to habitat.

Recommendations
x Black-chinned Honeyeaters are extremely rare within the Region
and face the continued threat of habitat degradation and
fragmentation. They are a high conservation priority.
x Management for this species should focus on the protection and
enhancement of woodlands and forests on higher-fertility soils,
particularly in the Burragorang Valley the Southern Blue Mountains,
and on the Cumberland Plain.
x Habitat for the Black-chinned Honeyeater is a high priority for
inclusion within the Reserve system.
x Retaining or restoring connectivity between remnants of habitat may
be important for this species.
x Targeted survey during winter in areas with large amounts of
flowering eucalypts, such as the Burragorang and Coxs Valleys and
Cumberland Plain, will increase our knowledge of distribution and
habitat usage within the Study Area.
x The Black-chinned Honeyeates moves to find flowering Eucalypts
and thus will benefit from the retention of regional vegetation
corridors and pathways.
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BROWN TREECREEPER
Climacteris picumnus victoriae
LOCALLY COMMON RESIDENT

DECLINING

Species Profile
The Brown Treecreeper is a medium-sized brown bird that is superficially similar in appearance to the Red-browed (C. erythrops) and
White-throated (Cormobates leucophaeus) Treecreepers. It is distinguished from both by its slightly larger size, distinctive pale
supercilium (eyebrow stripe) and by call. It is typically a bird of Eucalypt woodlands with a grassy or open shrub understorey, and
abundant fallen timber and/or dead trees. Unlike most treecreepers, they spend approximately half of the time on the ground. They
feed on insects, particularly ants and beetles, taken from live and dead trees, fallen branches and off the ground. Brown Treecreepers
occur in pairs or small groups in permanent territories where tree hollows are utilised for breeding (Higgins et al. 2001). The eastern
subspecies occurs along the coast and ranges in Victoria, New South Wales and south-east Queensland (Schodde and Mason 1999).

Threats
The eastern subspecies of the Brown Treecreeper is one of a suite of woodland birds that have declined throughout their range due to
habitat clearance (Reid 1999). Traill and Duncan (2000) predicted that the population in NSW had declined by at least twenty percent
over the last fifteen years. Studies have shown that populations cannot persist in habitat fragments smaller than 300 hectares, mostly
because females must disperse or suffer preferential mortality. As with most treecreepers, once extinction occurs in a remnant, natural
recolonisation is unlikely (Garnett and Crowley 2000). Competition for tree hollows from introduced species such as the Common
Starling (Sturnus vulgaris) and European Honeybees (Apis mellifora) is also problematic (Higgins et al. 2001, NSW Scientific
Committee 2001d). Further, Key Threatening Processes that are thought to impact on this species are the removal of dead wood and
dead trees (NSW Scientific Committee 2003d) and grazing, which reduces the diversity of ground-dwelling invertebrates and hence
food availability (NSW Scientific Committee 2001d).

Local and Bioregional Conservation Status
The eastern subspecies of the Brown Treecreeper is listed as Vulnerable on the NSW TSC Act (1995) due to a severe reduction in
range and decrease in abundance across NSW and because of the continued threat faced by the species. It is found through all the
eastern Bioregions in NSW, though it is least common in the south, and has declined significantly within the Sydney Basin Bioregion
and NSW North Coast Bioregion. Within the Sydney Basin, the species is restricted to open woodlands of the Central Tablelands and
open coastal plains and valleys such as the Cumberland Plain and Hunter Valley (DEC 2005a); though it has virtually disappeared
from the Cumberland Plain in the last 30 years (NSW Scientific Committee 2001d, DEC 2005a). Within the South Eastern Highlands
Bioregion it is more scattered, with the Box woodland country around Canberra being a former stronghold (DEC 2005a).
These surveys have greatly increased our knowledge of the distribution and habitat use of this species within the Greater Southern
Sydney Region. Prior to these surveys, the Brown Treecreeper had chiefly been recorded in the Burragorang and Kedumba Valleys
and on the Cumberland Plain, where it was becoming increasingly rare (Hoskin 1991). However, nearly 90 records were collected
during the current surveys, mostly in the Burragorang Valley or on the shores of the Coxs River Arm of Lake Burragorang. A number of
sightings were also made on Scotts Main Range and in the Nattai River Valley, both of which were new locations. It is thought that
Brown Treecreeper probably occurred throughout the valley floor, with the flooding of Lake Burragorang reducing the area of habitat.
Recent comprehensive survey work on the Cumberland Plain has confirmed that the Brown Treecreeper is very close to extinction in
this area. Despite surveying ample habitat that appeared to be suitable, Brown Treecreepers were only detected as a small (perhaps
only 14 individuals), isolated population around the junction of Dogtrap Creek in sandstone transition forest and the Bargo River, just
north of Bargo (DEC 2006b). A single individual was located adjacent to the Nepean River near Appin, although targeted searches for
further birds in this area was unsuccessful (DEC 2006b).
The presence-only model for the Brown Treecreeper predicts habitat in Grassy Box Woodlands
and forests on moderately fertile soils. The model is fairly broad in nature, but is of high quality
highlighting the stronghold of the Burragorang Valley, the areas around the Coxs Arm of Lake
Burragorang and Scotts Main Range. It also highlights the Cumberland Plain which
undoubtedly was once important, though only small fragments of habitat remain and most are
unoccupied as they are too small or isolated to sustain a viable population (with the exception
of the population near Bargo). Most high quality habitat is within conservation reserves, though
a vast amount of habitat has already been lost on the Cumberland Plain.

Recommendations
x The Brown Treecreeper is fairly common within a localised part of the Region, and core
populations occur in reserves. It should be a moderately high conservation priority overall.
x Brown Treecreepers have declined to near extinction on the Cumberland Plain and they are
of the highest conservation priority for this area.
x The Brown Treecreeper population around Dogtrap Creek at Bargo may be the last viable
population of Brown Treecreeper on the Cumberland Plain. This population should be
considered for listing as an Endangered Population under the NSW TSC Act (1995).
x Management for this species should focus on the protection and enhancement of
woodlands and forests on higher-fertility soils, particularly in Burragorang and Wollondilly
Valleys of the Southern Blue Mountains, and on the Cumberland Plain.
x Retaining or restoring connectivity between remnants of habitat is very important for this
species. Particularly important is likely to be the Grassy Box Woodland corridor that runs
south along the Wollondilly River – the “Wollondilly Linkage” (see Volume One).
x Overgrazing, collection of firewood, the destruction of hollow-bearing trees and
underbrushing to create a ‘park l ke’ landscape should be controlled in habitat of the Brown
Treecreeper.
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DIAMOND FIRETAIL
Stagonopleura guttata
LOCALLY COMMON RESIDENT

DECLINING

Species Profile
The Diamond Firetail is an attractive finch, which is distinguished by its bold black breast band and white-spotted black flanks. The
eye, beak and rump are red, with the latter contrasting strongly with the black tail in flight (Pizzey and Knight 1997). It is most
frequently encountered in Eucalypt dominated communities that have a grassy understorey, where it feeds mainly on grass seeds
(Garnett and Crowley 2000). Usually encountered as pairs, though it sometimes forms small flocks in autumn and winter. They nest in
trees or sometimes mistletoe, building bottle-shaped nests and usually produce four to six eggs (Pizzey and Knight 1997). It is
endemic to south-eastern Australia, with records extending from Rockhampton (Queensland) to the Eyre Peninsula and Kangaroo
Island (South Australia) (Pizzey and Knight 1997).

Threats
The Diamond Firetail is one of a suite of grassy woodland birds that have declined in south-eastern Australia (Reid 1999). They do not
appear to survive in areas where there are no remnants larger than 200 hectares (NSW Scientific Committee 2001g). Clearing, habitat
degradation by over-grazing and the spread of exotic grasses may also result in the loss of key food plants and possibly competition
from flock-foraging Red-browed Finches (Neochmia temporalis) (Garnett and Crowley 2000). This species is specifically listed as likely
to be threatened by invasion of habitat by exotic perennial grasses such as Serrated Tussock (Nassella trichotoma) (NSW Scientific
Committee 2003c). Predation by Foxes and Cats may be another threat (Smith et al. 1995) and trapping for the pet trade is believed to
have contributed to its rarity on the Cumberland Plain (Hoskin 1991).

Local and Bioregional Conservation Status
The Diamond Firetail is listed as Vulnerable on the NSW TSC Act (1995) due to a reduction in range and decrease in abundance in
NSW, and because of the continuing threat of habitat destruction. It is widely recorded in the eastern two thirds of the state, with
scattered records in the far west. Within the Sydney Basin Bioregion, the Diamond Firetail is closely associated with Grassy Box
Woodlands on the more fertile soils of the inland valleys, including the Capertee, Upper Hunter and Burragorang, and occasionally on
the Cumberland Plain. It is sparser in the South Eastern Highlands Bioregion, though recent records occur to the east of the ACT and
around Bathurst. These environments are heavily cleared and poorly conserved throughout the region, though it is known from
Goulburn River and Wollemi NPs and Munghorn Gap and Winburndale NRs (DEC 2005a).
Across most of the Study Area the Diamond Firetail is rare, having virtually disappeared from the Cumberland Plain and the Illawarra
(Hoskin 1991, Chafer et al. 1999). The Burragorang Valley is by far the most important area in the Region, with records extending up
the Wollondilly Valley as far as Wollondilly River NR. For this project, 21 new locations of this species were documented in the
Burragorang and Wollondilly Valleys. Over the last ten years few sightings have been documented from outside this area, though there
is a record from Erskine Range, and several sightings from around Bargo. Recent comprehensive surveys of the Cumberland Plain
have confirmed that this species persists in small numbers in the south, with several records from around Wilton and the west of the
Metropolitan Special Area near Hanging Rock. Older museum records are scattered through areas further east, such as Helensburgh,
Sutherland and Wallacia, with the last from Narellan Weir in 1931. The Diamond Firetail is a nomadic species that fluctuates
depending on the amount of seeding grass and thus may occasionally occur in other areas of native vegetation. The report of an
individual feeding on grasses around Wattamolla Road in Royal NP in 2001 (S. Anyon-Smith pers. comm.) emphasises the sometimes
transient nature of this species.
A presence only model was developed for the Diamond Firetail predicting habitat in areas with high coverage of box woodland on high
fertility soils. The model is fine scale, but only of moderate quality, highlighting well habitat for the core remaining population in the
Burragorang Valley, but possibly underpredicting good-quality habitat further up the Wollondilly River. The development of this model
was limited by the lack of accurate records for the Cumberland Plain. Records collected since it was produced indicate that Diamond
Firetail persist chiefly in the south-east of the plain where there is a high proportion of well connected remnant sandstone transition
vegetation. The model performs poorly in highlighting this. The area of predicted high quality habitat was one of the smallest for all bird
species, though more than three quarters (76%) is reserved within Nattai NP and Yerranderie SCA. However, it is important to note
that much suitable habitat has already been destroyed, particularly on the Cumberland Plain.

Recommendations
x The Diamond Firetail is still locally common within a small part of the Region and
this core population occurs within the reserve system. However due to severe
declines in other parts of the Region, it is a moderately-high conservation priority.
x It has declined to near extinction on the Cumberland Plain and in the Illawarra and
it is of the highest conservation priority for these local areas.
x Management for this species should focus on the protection and enhancement of
woodlands and forests on higher-fertility soils, particularly on the Cumberland Plain
and in the Burragorang and Wollondilly Valleys.
x Retaining or restoring connectivity between remnants of habitat is very important
for this species. Particularly important may be a Grassy Box Woodland corridor that
runs south along the Wollondilly River – the “Wollondilly Linkage” (see Volume
One).
x Overgrazing and the collection of firewood should be controlled in areas occupied
by the Diamond Firetail.
x Exotic grasses, particularly Serrated Tussock, should be controlled in habitat for
the Diamond Firetail. This is particularly important for the Burragorang Valley,
where infestation has been kept to a low level and may still be managed in an
affordable and successful manner.
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EASTERN BRISTLEBIRD
Dasyornis brachypterus
PROBABLY LOCALLY EXTINCT

Species Profile
The Eastern Bristlebird is a cryptic, long-tailed bird that occurs in dense heaths and woodlands of the coast and plateau of southeastern Australia. It is generally brownish above and lighter grey-brown below, with small wings. It is more often heard than seen, but
may occasionally use a lookout perch when alarmed. It feeds mainly on insects, particularly ants. Two eggs are laid, but only one
young is raised, and breeding failure often occurs (Pizzey and Knight 1997; Baker 1998; NPWS 1999c). The nominate subspecies
brachypterus once occurred between the Myall Lakes and Gippsland in Victoria, though the northern limit is now around Barren
Grounds Nature Reserve and the population is fragmented (Garnett and Crowley 2000, NPWS 1999c).

Threats
Habitat clearance has reduced the original distribution of the Eastern Bristlebird, with the species now restricted to a number of
isolated sub-populations. These isolated and disjunct populations are threatened by catastrophic events, particularly severe or
frequent wildfire (NSW Scientific Committee 2000a). This species appears to have a very limited ability to recolonise areas from which
it has been extirpated, thus increasing its vulnerability to local extinction. Highest densities occur in areas that have had small patches
burnt, with long breaks between fires (30 plus years) (NPWS 1999c). Other possible threats include habitat alteration by grazing and
weeds, predation by Foxes and Cats (Garnett and Crowley 2000) and road mortality (NPWS 1999c). In addition, land subsidence from
longwall mining may affect the dense heaths and Upland Swamps favoured by this species (NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Eastern Bristlebird is listed as Endangered on the NSW TSC Act (1995) and the Commonwealth EPBC Act (1999) due to a
severe retraction and fragmentation of the range of the species and decline in abundance; and for the ongoing threats faced,
particularly from fire. This species very small range overall, with two of the four remaining major populations within the Sydney Basin
Bioregion. Parts of the Illawarra are strongholds of this species, with significant populations in the vicinity of Barren Grounds NR and in
the Jervis Bay area (Chafer et al. 1999).
Within the Greater Southern Sydney Region the Eastern Bristlebird historically occurred along and below the Illawarra Escarpment,
but is now thought to be locally extinct. Australian Museum records include a specimen from Maddens Plains (Specimen Number
B7399), and it was last recorded west of Mt. Kembla during the 1960s (Chafer et al. 1999). While suitable habitat still exists in the
Region, and there are continued unconfirmed sightings for Royal NP (Anyon-Smith 2001), extensive surveys of this reserve and of the
Woronora Plateau have failed to find any evidence of an extant population. There is a remote poss bility that the species may still exist
in Metropolitan Special Area in areas of wet heath or mallee, but none were detected during this survey nor during subsequent
targeted call playback surveys conducted in Maddens Plain (DECC 2007b).
Due to a lack of records, a habitat map was not generated for the Eastern Bristlebird. Within the Region, it is thought that potential
habitat may have once occurred throughout the Upland Swamps, heaths and dense woodlands of the entire Woronora Plateau north
to Royal NP and the Holsworthy Military Area.

Recommendations
x The Eastern Bristlebird is probably extinct in the Greater Southern
Sydney Region, though the possibility it remains in very low densities
makes it of the highest conservation priority.
x Targeted call-playback survey for this species is recommended,
particularly in the eastern Metropolitan Special Area in areas unburnt
by the 2001 fires.
x Should a remnant population of this species be discovered, it would be
paramount to the survival of the species as a whole and of the utmost
conservation significance.
x In the absence of known populations, Upland Swamps, heathlands
and dense woodlands of the Woronora Plateau (north to Royal NP)
should be managed for the Eastern Bristlebird as a precautionary
measure. Principal actions should include the reservation of some
areas of long-unburnt habitat and the control of introduced predators,
particularly Cats and Foxes.
x Suitable habitat on the Woronora Plateau could be considered for a
reintroduction program for the Eastern Bristlebird, or for the
emergency translocation of birds from nearby populations in the event
of fire, fulfilling management actions suggested in the Action Plan for
Australian Birds (Garnet and Crowley 2000). Areas that may be
suitable for translocation are mostly within the Cataract catchment of
the Metropolitan Special Area and in the Stockyard Swamp complex in
the south.
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EMU
Dromaius novaehollandiae
LOCALLY COMMON RESIDENT

INCREASING

Species Profile
The Emu is Australia’s largest bird, being up to 190 centimetres tall and weighing up to 50 kilograms. It is flightless and is usually
observed as lone individuals, pairs or in small groups (often a male and its offspring). The female has a loud drumming call and is
slightly larger than the male, though both are similar in appearance. It is found in virtually all habitats throughout Australia, though it is
rare in dense tropical forests and waterless deserts, and is generally absent from densely populated areas.

Cultural Significance
The Emu has been nominated as being of particular importance to the Indigenous communities of the Blue Mountains who are
concerned that this species has disappeared from some parts of the Mountains and wish for its reintroduction (S. Hooper pers.
comm.). Traditionally, Emu were an important food source (for both meat and eggs) and would have been particularly abundant in the
Burragorang Valley and in Western Sydney. Emu were also a totemic species for many groups and feathers were part of material
culture. Emu often features in rock art throughout the Region (Attenbrow 2002). Local words for Emu include Gundungurra: maraong
or marayong (Barrallier 1802 [1975]), birriban (Russell 1914), Tharawal: birribain, murriang (DEC 2005c), Darug: marriang. Emu are
also an important species for non-indigenous Australians, appearing on the Commonwealth Coat of Arms along with the Kangaroo.

Threats
The Emu has disappeared from many areas due to over-hunting and poisoning. It has also declined due to habitat destruction, and in
rural areas it often only survives where patches of vegetation remain; though there is also evidence that numbers have increased due
to provision of artificial water (Marchant and Higgins 1990). The young and eggs are often predated by Pigs, Dogs and Foxes and road
kill can be significant (NSW Scientific Committee 2002a).

Local and Bioregional Conservation Status
The Emu is protected under the NSW NP&W Act (1974) and was nominated as a Species of Conservation Concern due to its cultural
significance to Indigenous communities of the area. It is still widespread and common west of the Divide, though Emus on the north
coast have been listed as an endangered population (NSW Scientific Committee 2002a). There is some evidence that the Emu has
declined nationally, and the reporting rate has decreased by at least 20 percent over the last decade in the South Eastern Highlands
Bioregion (Barrett et al. 2003). Within the Sydney Basin it has suffered historic declines and is generally absent from the denselypopulated coastal areas, with remaining populations in Goulburn River NP, Munghorn Gap NR, the Burragorang Valley and at Ports
Stephens (DEC 2005a) and recent sightings around Sassafras, near Morton NP (Chafer 2003).
Within the Study Area, the Emu is largely restricted to the Burragorang Valley, though this was not always the case. Historically, Emu
were found throughout the Cumberland Plain and the grassy woodlands and plains of the Southern Blue Mountains. They were heavily
persecuted by European settlers and disappeared from most areas early after settlement. It is believed that the Burragorang Emus are
descended from individuals reintroduced in the 1980's and early 1990's (D. Ashton pers. comm.). Members of local Aboriginal
communities claim that Emu were present in parts of the Southern Blue Mountains until the 1950s, and some claim that they never
fully disappeared from this area (S. Hooper pers. comm.). Recent records from around Canyonleigh and Belanglo SF are thought to be
extension of the Burragorang population or separate escapees (Chafer 2002a). During the current surveys, numerous sightings were
made in the Burragorang Valley and an adult male with three chicks was also seen in the Nattai Valley. Recently, a lone individual was
seen near Bullio further up the Wollondilly Valley indicating the population is more extensive than previously thought.
A statistical model could not be created for the Emu however habitat was selected from the vegetation map, highlighting the valley
floors and gentle slopes of the Burragorang and Nattai Valleys, the Coxs, Kedumba and Little River Valleys and the Cumberland and
Illawarra Coastal Plains. Vegetation communities included were those with a ground cover dominated by native grasses and shrubs
including: Devonian Red Gum-Grey Box Woodland, Devonian Red Gum-Ironbark Woodland, Devonian Red Gum-Yellow Box
Woodland, Douglas Scarp Woodland, Escarpment Grey Gum Forest, Escarpment Slopes Dry Ironbark Forest, Permian Footslopes
Grassy Red Gum-Box Forest and Tablelands River Oak. The above, along with the cleared areas and regenerating vegetation in the
Little, Nattai, Jooriland and lower Wollondilly River valleys are mapped as high-quality habitat. This model is very broad-scale and is
rated as being of moderate quality. This map highlights the current range of the Emu along with areas that retain suitable habitat but
where the species is locally extinct. Currently, the Emu population is mostly within protected areas and there are few threatening
processes acting on them in these tenures.

Recommendations
x The Emu is locally common within the Region and the core population
occurs within the reserve system. It is currently expanding its range and it
is a lower conservation priority overall.
x Few management actions are required for the conservation of this
species within the Region.
x Emu from the Burragorang Valley are reinvading formerly occupied
habitat and should eventually reoccupy areas of concern to local
Indigenous communities. Should reintroduction programs be undertaken
to speed up this process, habitat mapping from this project should assist
in identifying suitable areas.
x It is poss ble that the Emu population could become very large in the
absence of Aboriginal hunting and reduced predation by Dingoes.
Protection of Dingo packs in the Burragorang Valley will help retain a
balanced ecosystem.
© Narawan Williams
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FLAME ROBIN
Petroica phoenicea
LOCALLY COMMON RESIDENT

DECLINING

Species Profile
The Flame Robin is a medium-sized robin endemic to south-eastern Australia and Tasmania, ranging from the NSW tablelands to
Victoria, Tasmania and possibly south-eastern South Australia (Pizzey and Knight 1997). It is similar to the Scarlet Robin (P. boodang)
but the male can be distinguished by its slender more upright stance, having dark grey upper parts, a small white patch above the bill
and flame red colouration across all of its underparts (Pizzey and Knight 1997). The species is an altitudinal migrant, breeding in the
high country in spring and summer, within more open areas of moist eucalypt forests and woodlands up to 1800 metres asl. It is often
recorded in recently burnt or logged wet sclerophyll forest (Higgins et al. 2001). The species moves to drier lowland habitats for
autumn and winter, where it prefers open areas within dry sclerophyll forests and woodlands, grasslands or farmlands (Higgins et al.
2001). It mostly forages on or close to the ground, searching for invertebrates singly or in small flocks (Higgins et al. 2001), roosting in
shrubs or trees with dense foliage (Garnett and Crowley 2000).

Threats
The non-breeding habitat of the Flame Robin has been severely degraded, primarily as a result of clearing and cultivation. Since the
1980s there has been a reduction in the frequency of Flame Robin sightings in the non-breeding range, particularly in South Australia
and the Victorian lowlands (Garnett and Crowley 2000). During the breeding season Flame Robin may be affected by grazing and
woodland degradation and by nest predation by Pied Currawongs (Strepera graculina) (Garnett and Crowley 2000). As a species that
occupies higher altitudes, this species may be particularly impacted by an increase in mean temperatures due to climate change
(NSW Scientific Committee 2000d, Olsen et al. 2003). The absence of fire may also be a threat, as it has been shown to increase in
numbers immediately after wildfire and controlled burns (Jordan 1987, Loyn et al. 1992, Reilly 1991). Furthermore, prolonged drought
and concomitant decrease in insect activity has also been hypothesised as a potential threat (C. Chafer pers. comm.).

Local and Bioregional Conservation Status
The Flame Robin is listed as Protected under the NSW NP&W Act (1974) and it has been nominated as a Species of Conservation
Concern due to population declines that have occurred across its range. Nationally it is considered to have declined between 1984
and 2002 (Barrett et al. 2003), though the Action Plan for Australian Birds considers it to be in the category of least concern (Garnett
and Crowley 2000). The Flame Robin is broadly distributed across the south-eastern part of the state, with records extending from the
NSW North Coast Bioregion to the Riverina. In the South Eastern Highlands Bioregion, concentrations of records occur around
Kosciuszko and Kanangra-Boyd NPs and Winburndale NR. Within the Sydney Basin Bioregion, records are more thinly distributed,
though there are more sightings in the Capertee Valley, Katoomba area and northern Cumberland Plain.
In the Greater Southern Sydney Region, the Flame Robin has significantly declined over the last 20 years, particularly in the south of
the Metropolitan Special Area where they were formerly regularly observed (C. Chafer pers. comm.). On the Cumberland Plain, the
Flame Robin has been classified as being a rare autumn and winter visitor (Hoskin 1991), though winter surveys in 2006 failed to
record the species (DEC 2006b). Most sightings within the Study Area are at higher altitudes, particularly south-west Blue Mountains
and Kanangra-Boyd NPs and the upper Blue Mountains urban area. During the current surveys, 20 sightings of the Flame Robin were
made, all at higher altitudes. The few records at lower altitudes such as the Burragorang Valley and Cumberland Plain perhaps reflect
the lower survey effort during winter.
The presence-only model for the Flame Robin predicts habitat where there is higher fertility soil on flat land, particularly in areas with
lower mean annual temperatures. This model is broad in nature but is of good quality and shows both the breeding and non-breeding
habitat. The highlands of the Boyd Plateau and Mt Werong are breeding habitat, much being protected within Kanangra-Boyd and
southern Blue Mountains NPs. The Cumberland Plain and Robertson Plateau are likely to be used during the non-breeding season,
and most of this area is unprotected. Approximately half of remaining high-quality habitat is within conservation reserves, though a
large amount of non-breeding habitat on the Cumberland Plain has already been lost. It is unknown whether the species still occupies
predicted habitat from the south of the Metropolitan Special Area and around the Robertson Plateau or how often habitat on the
Cumberland Plain is used.

Recommendations
x The Flame Robin remains reasonably common within the
highlands of the Region, but has significantly declined in the
east, and is a moderate conservation priority overall.
x Non-breeding habitat of the Flame Robin has been heavily
cleared on the Cumberland Plain and it is a high local
conservation priority in this area, particularly given the
reduction in non-breeding habitat throughout its entire range.
x As this species is thought to have undergone recent declines,
a monitoring program might be appropriate. If declines are
replicated elsewhere in its range, nomination as a Vulnerable
species under the TSC Act would be appropriate.
x Management for the Flame Robin should focus on the
retention and enhancement of woodland on high fertility soils,
particularly in the Burragorang Valley and Cumberland Plain.
x As an altitudinal migrant, this species will benefit from the
retention and enhancement of regional corridors linking the
range to the coast, in particular a link between the Nattai
Plateau and the Woronora Plateau – the “Bargo Linkage” (see
Volume One).
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GANG-GANG COCKATOO
Callocephalon fimbriatum
COMMON RESIDENT

STABLE

Species Profile
The Gang-gang Cockatoo is a small, stocky cockatoo with dark grey feathers on its body, narrowly margined with pale grey, orange
and red (Pizzey and Knight 1997). Both sexes have a wispy crest that is curved forward and twisted, but the males crest and head is a
bright fiery red. The species is endemic to southeastern Australia, ranging from the mid North Coast and Central Tablelands of NSW to
far southwest Victoria and occasionally into South Australia (Higgins 1999). Gang-gang Cockatoos are seasonally nomadic, inhabiting
tall mountain forests and woodlands in the summer and moving to lower altitude drier, open eucalypt forests and woodlands in the
winter (Higgins 1999) when they may also be found in urban areas and farmlands. It is gregarious in nature and primarily arboreal,
roosting in tall trees and foraging in pairs or family groups for seeds, berries, fruits, nuts and insects in the canopy or occasionally in
the upper understorey (Higgins 1999). The Gang-gang Cockatoo requires hollows in large trees for breeding which occurs between
October and January (Pizzey and Knight 1997).

Threats
Threats to the Gang-gang Cockatoo are poorly known but are thought to include habitat destruction and degradation; in particular the
loss of food trees and large old trees required for roosting and breeding (NSW Scientific Committee 2001a, 2005b). A large amount of
winter habitat has been cleared for agricultural and urban development. Competition for nest hollows with other species may also be
problematic (NSW Scientific Committee 2001a), with observations of nest displacement by Sulphur-crested Cockatoos noted from the
Sydney Region (T. Saunders pers. comm.). Psittacine Circoviral (Beak and Feather) Disease may threaten small populations that are
already stressed (DEH 2004c). Climate change may alter the extent and nature of the cool temperate vegetation that the species
utilises (Olsen et al. 2003, NSW Scientific Committee 2005b).

Local and Bioregional Conservation Status
The Gang-gang Cockatoo has recently been listed as a Vulnerable Species on the NSW TSC Act (1995) (NSW Scientific Committee
2005b) on the basis of a decline in the reporting of this species across its distribution between 1984 and 2002, though the reliability of
this trend was low (Barrett et al. 2003). In the Sydney Basin Bioregion it is common south of the Hunter River with numerous records
from many National Parks, though there are fewer records in the Sydney and Wollongong urban areas. In the South Eastern
Highlands Bioregion it has mostly been recorded in the south, particularly around Canberra and in Kosciuszko NP.
Within the Greater Southern Sydney Region, the Gang-gang Cockatoo is widely distributed with numerous records from the
Warragamba and Metropolitan Special Areas and Kanangra-Boyd NP. It is less often recorded from the Cumberland Plain and is rare
in Royal NP and the Woronora Special Area, though a small flock sometimes camps around Garrawarra Farm in Royal NP feeding on
unripe Acacia seeds (S. Anyon-Smith pers. comm.). Over 170 sightings were made during the current surveys, reaffirming that it
remains a common species in the Region.
Gang-gang Cockatoo habitat was predicted to occur in areas with taller trees at higher elevation, particularly on flatter land and
shrubby environments. This is a fine scale, good quality, presence-only model that emphasises areas such as the Boyd Plateau,
Murruin Range, Bindook Highlands, Kings Tableland, southern Nattai NP and the Metropolitan Special Area. The taller forests at
higher altitudes such as in Kanangra-Boyd and southern Blue Mountains NPs are important breeding habitat, while forests in the Avon,
Cordeaux and Cataract catchments are lower altitude, non-breeding habitat. Nearly three quarters of the high-quality habitat is within
conservation reserves, including Kanangra-Boyd, Blue Mountains and Nattai NPs and the proposed Upper Nepean SCA. The habitat
model suggests that it hasn’t suffered major habitat losses in the past. These results indicate that the population within the Region
remains secure and is unlikely to suffer significant declines under current land management practices. The Study Area comprises a
significant proportion of the Gang-gang Cockatoo’s range in NSW, and therefore plays an important role in the conservation of this
species in the long term.

Recommendations
x The Gang-gang Cockatoo is common within the Study Area and has
large amounts of breeding and non-breeding habitat within protected
areas. It is therefore a lower conservation priority for the Region.
x Few management actions are required for the conservation of the
Gang-gang Cockatoo in the Region, though monitoring may be
required if declines outside of the area continue.
x Protection of hollow bearing trees will benefit this cockatoo as it
requires these for nesting.
x As an altitudinal migrant, this species will benefit from the retention and
enhancement of regional corridors linking the range to the coast, in
particular the link between the Nattai Plateau and Woronora Plateau –
the “Bargo Linkage” (see Volume One).
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GLOSSY BLACK-COCKATOO
Calyptorhynchus lathami
COMMON RESIDENT

STABLE

Species Profile
The Glossy Black-cockatoo is a medium-sized black cockatoo, which has a diagnostic black-brown head, the female with yellow
patches, and orange-red tail panels. It is usually seen in pairs or trios (with dependant young) in eucalypt woodland or forest, where it
nests in tree hollows. Glossy-black Cockatoo feed almost exclusively on Sheoaks (Allocasuarina species including A. verticillata, A.
torulosa and A. littoralis) (Higgins 1999), and chewed cones scattered underneath these trees are a distinctive indication of the
presence of this bird.

Threats
The major threat is habitat destruction for agriculture or residential development due to the removal of nesting and feeding sites and
also from hollow competition from open-habitat species such as Galahs (Eolophus roseicapillus). Fire may be a threat as many
Allocasuarina species are fire sensitive, thus inappropriate burning regimes may affect food supplies (NSW Scientific Committee
2000a). In addition, the removal of dead wood and dead trees is a KTP that may impact on this species (NSW Scientific Committee
2003d). Illegal trapping for aviculture may be a localised, minor threat (Garnett and Crowley 2000) along with infection by Psittacine
Circoviral (beak and feather) Disease (DEH 2004c).

Local and Bioregional Conservation Status
The Glossy Black-cockatoo is listed as Vulnerable on the NSW TSC Act (1995) due to a reduction in range and decrease in
abundance across its range. It is a well known species and there are many records across the coastal third of the state, though it is
also found on the western slopes and an apparently isolated population occurs in the Narrandera-Lake Cargelligo area of the Riverina
(NSW Scientific Committee 1999a). Relatively large areas of the Sydney Basin Bioregion provide suitable habitat and there are
numerous records throughout (DEC 2005a). The species occurs in many conservation reserves, including Morton, Blue Mountains,
Ku-ring-gai Chase and Wollemi NPs. It is far less common in the South Eastern Highlands Bioregion, with only scattered records, and
very few within NPWS reserves.
Within the Greater Southern Sydney Region the Glossy Black-cockatoo is relatively common in the sandstone reserves west of the
Cumberland Plain, including Nattai and Blue Mountains NPs. It is less abundant in the far west of the Study Area, though a number of
records have been made in the Wombeyan Caves/Tallygang Mountain area. Over 150 new locations for this species were collected
during the current surveys, often being detected by the distinctive chewed fruit it leaves under Allocasuarina. Interestingly, since the
2001 fires Glossy Black-cockatoo have been observed numerous times in the Metropolitan Special Area, on the Illawarra Escarpment
and at Heathcote where previously it had been very rare (Chafer et al. 1999, Chafer 2004, NPWS 2003g, S. Anyon-Smith pers.
comm.). This observed increase in numbers through the coastal parts of the Study Area has been mirrored further south around
Nowra (C. Chafer pers. comm.). Given that much suitable habitat was burnt during the 2001 fires, particularly in Nattai NP and
Burragorang SCA it is possible that Glossy-black Cockatoo have dispersed into adjacent areas looking for unburnt food resources.
This is significant in that it highlights how habitat that would usually be considered marginal can become very important under different
circumstances.
A presence-only model predicted habitat in areas with a high abundance of suitable feed trees (Allocasuarina spp.), particularly where
these grow in open woodland on the fertile valley floors and slopes of the Southern Blue Mountains. The Lake Burragorang area is
highlighted as being of greatest importance, particularly the sheltered lower slopes and undulating valley floors on Permian soils in the
Wollondilly and Nattai Valleys. The large-fruited Drooping Sheoak (Allocasuarina verticillata) occurs in the dry rainshadow valley of the
Wollondilly River in dense regenerating thickets. Forest Oak (Allocasuarina torulosa) occurs on sheltered escarpment slopes and
Black Sheoak (A. littoralis) is prominent as a small tree amongst open woodlands and forests in the east. The latter species is the least
often utilised Allocasuarina. This model is considered to be fine-scale and of good quality, partially fulfilling a recommended action for
the species: to identify areas of high food value throughout its distr bution (Garnett and Crowley 2000). The majority of predicted
habitat (90%) occurs within conservation reserves, where the species faces few conservation issues aside from frequent or severe fire.
Particularly important reserves are Nattai and Blue Mountains NPs and Burragorang and Yerranderie SCAs.

Recommendations
x The Glossy Black-cockatoo is common within the Region with the vast majority of
habitat occurring within the reserve system. Therefore, it is a lower conservation
priority within the Region.
x Few management actions are required for the conservation of this species in the
Region, though the protection of hollow-bearing trees for breeding is important.
x Fire management should consider the importance of Allocasuarina to the Glossy
Black-cockatoo and control burns should avoid destroying stands of these
species, particularly in the years following major wildfires.
x This species will benefit from the retention and enhancement of regional corridors
that link the range to the coast, in particular the link through Bargo between the
Nattai and Woronora Plateau – the “Bargo Linkage” (see Volume One). This will
allow continued access to coastal food resources when resources in the Southern
Blue Mountains are scarce.

© Narawan Williams
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GROUND PARROT
Pezoporus wallicus
POSSIBLY LOCALLY EXTINCT

Species Profile
The Ground Parrot is a slender, long-tailed, terrestrial parrot of low heaths and sedgelands. Its plumage is dominated by green, with
black and yellow barring and a distinctive red lower forehead. Most often seen when flushed from its thick, wet habitat it is readily
detected at dawn and dusk when it undertakes call-flights. It feeds on a wide variety of seeds, and nests in a depression scratched in
the ground, usually under a clump of vegetation (Higgins 1999). The subspecies wallicus is restricted to eastern Australia, between
Fraser Island (Queensland) and formerly south-eastern South Australia. Within this range, the overall population has contracted to
about six isolated sub-populations (Garnett and Crowley 2000).

Threats
Habitat destruction and fragmentation through clearing for grazing, agriculture and development has led to a reduction in the range of
this species (Higgins 1999). Within its current distribution, inappropriate fire regimes are the main threat, with Ground Parrots requiring
a mosaic of different age classes, including areas that have been recently burnt (NSW Scientific Committee 2000a, Garnett and
Crowley 2000). Due to its terrestrial behaviour, particularly during breeding, it is susceptible to predation by Foxes and Cats (Higgins
1999). The fragmented nature of its favoured habitat means that this species is vulnerable to local extinction.

Local and Bioregional Conservation Status
The eastern subspecies of the Ground Parrot is listed as Vulnerable on the NSW TSC Act (1995) and was also considered to be
Vulnerable at a national level in the Action Plan for Australian Birds (Garnett and Crowley 2000) due to a severe reduction in range
and decrease in abundance. It is restricted to the three coastal Bioregions within NSW and in the Sydney Basin Bioregion occurs on
the Budderoo Plateau (including Barren Grounds NR), both sides of Jervis Bay (including Jervis Bay and adjoining Booderee NPs) and
the Tianjara Plateau in Morton NP, though this last population is not well known (DEC 2005a).
The Ground Parrot is considered to be moderately common within parts of the Illawarra (Chafer et al. 1999), though no populations are
currently known from within the Study Area. The Upland Swamps of the Woronora once supported many populations of this parrot,
however they are reported to have disappeared following a period of frequent burning after the extensive 1968 bushfires (C. Chafer
pers. comm.). It is possible that the species may still survive within the Sydney Catchment Authority Special Areas, particularly at
Maddens Plain or around Stockyard Swamp in the south of Metropolitan Special Area (C. Chafer pers. comm.). Notwithstanding this,
there have been no records from this area for at least twenty years (Chafer et al. 1999, Baker 1997). The only other records in the
Atlas of NSW Wildlife are an Australian Museum specimen from Appin (probably from an area of Upland Swamp further to the east)
and one from non-habitat on the southern Cumberland Plain. Another possible location where this species may persist is on the Curra
Moors in Royal NP, however there are no recent confirmed records (Anyon-Smith 2001).
Despite extensive systematic survey being undertaken in the Upland Swamps of the Woronora Plateau, no sightings were made
during this project. Targeted aural surveys were undertaken during 2001 (C. Chafer pers. comm.) and 2006-7 (DEC 2007b) without
success. Nonetheless, the area of Upland Swamp is extensive and locations remain that have not been the focus of the targeted
search effort required to detect this species. A Ground Parrot was found at Magic Point, Maroubra in June 2006 and while the origins
of this bird are unknown, it indicates this species may be able to recolonise the Woronora Plateau naturally, even if local extinction has
occurred.
Due to insufficient records, a predictive model was not generated for the Ground Parrot. A habitat map based on Upland Swamps:
Sedgeland-Heath Complex predicts habitat between Royal NP through to the southern Metropolitan Special Area. This map probably
overpredicts what was once utilised by this species and can only be considered a broad-scale model of moderate quality. Over a
quarter of the predicted habitat is within Dharawal NR and SCA, Royal NP and Upper Nepean SCA, with much of the rest within the
Woronora and Metropolitan Special Areas. Regardless, threatening processes occur within protected areas. It is not known for sure
why this habitat is no-longer occupied, however large-scale or overly frequent fire in combination with pressure from introduced
predators are likely to be at least partially responsible.

Recommendations
x The Ground Parrot is probably extinct in the Greater Southern Sydney
Region, though the possibility it remains in very low densities makes it
of the highest conservation priority.
x Should a remnant population of this species be discovered within the
region, it would be important to the survival of the species across NSW
and of very high conservation significance.
x In the absence of known populations, Upland Swamps and heathlands
of the Woronora Plateau (north to Royal NP) should be managed for
the Ground Parrot as a precautionary measure. Principal actions
should include the maintenance of a mosaic of burn ages within
suitable habitat and the control of introduced predators, particularly
Cats and Foxes.
x Targeted aural survey at dusk is recommended for this species,
particularly in the eastern Metropolitan Special Area, including
Maddens Plain and Stockyard Swamp in the south, and the Curra
Moors in Royal NP.
x Suitable habitat on the Woronora Plateau should be considered for a
reintroduction program for the Ground Parrot. Areas that may be
suitable for translocation include Maddens Plain or Stockyard Swamp.
© Peter Fullagar
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HOODED ROBIN
Melanodryas cucullata cucullata
RARE RESIDENT

DECLINING

Species Profile
The Hooded Robin is a medium-sized bird that usually occurs in eucalypt woodland or Acacia shrubland. The adult male is distinctive
and has a black hood and upper body with a white stripe on the shoulder. The adult female is mostly grey with a dark-brown wing. The
combination of a white wing stripe and underparts, prominent white side-panel on the tail and larger size distinguish this species from
the Jacky Winter (Microeca fascinans) and female Petroica Robins. They utilise dead or fallen timber as foraging perches for hawking
insects. Hooded Robin usually occur as pairs, though cooperative breeding is also common, with normally two or three eggs laid in a
cup-shaped nest placed in a horizontal fork (Higgins and Peter 2002).

Threats
The south-eastern subspecies of the Hooded Robin is one of a number of birds that have declined significantly in range and
population in the sheep-wheat belt of central west NSW due to the degradation and fragmentation of woodland habitats (Reid 1999).
Populations do not appear to persist even in large fragments of remaining habitat although the precise reason for this is as yet
unknown (Garnett and Crowley 2000). The NSW Scientific Committee (2001c) lists habitat clearance and fragmentation, and reduction
of food availability through grazing by stock as significant threats. Habitat alteration by the invasion of exotic perennial grasses such as
Serrated Tussock (Nassella trichotoma) may particularly impact on this species (NSW Scientific Committee 2003c). In addition, native
avian predators, Foxes and Cats predate on eggs and young of this species (Higgins and Peter 2002).

Local and Bioregional Conservation Status
The south-eastern subspecies of the Hooded Robin is listed as Vulnerable on the NSW TSC Act (1995) and as Near Threatened by
Garnett and Crowley (2000) due to a severe reduction in range and decrease in abundance. It has been recorded in most Bioregions
in New South Wales, though records are often sparse. Within the Sydney Basin Bioregion it is now mostly restricted to the Hunter,
Capertee and Burragorang Valleys where it is closely tied to Grassy Box Woodlands. Formerly it was well known from the
Cumberland Plain however it has virtually disappeared from this area (DEC 2005a, Keast 1995). It is rarely found in conservation
reserves, though recent DECC surveys have added a few records for the fringes of north-western Wollemi and Nattai NPs and
Munghorn Gap NR where higher fertility soils occur.
Within the Greater Southern Sydney Region, the Hooded Robin is almost extinct on the Cumberland Plain (Keast 1995, NSW
Scientific Committee 2001c, DEC 2006b). It was widely recorded in this area during the first RAOU Atlas (Blakers et al. 1984) but was
not recorded during the 2002 Birds Australia Atlas (Barrett et al. 2003), with the only recent records being individuals near Cobbitty in
1998 and 2001. Further to this, comprehensive winter surveys of the Cumberland Plain in 2006 detected the Hooded Robin at only a
single location, on the Razorback Range in the far south of the Cumberland Plain, confirming the extreme rarity of the species in this
area. Surveys of the Southern Blue Mountains confirmed that a population still exists within the Burragorang Valley, extending at least
between Jooriland and Wollondilly River NR, where breeding was observed. This population is restricted to the box woodlands of the
valley, though it may have once occurred further north. The flooding of Lake Burragorang probably significantly reduced the area of
habitat in this valley.
A presence-only model for the Hooded Robin predicts this species to be found in Grassy Box Woodlands in areas with low rainfall. The
resultant model is fine scale and of good quality. The woodlands and scattered trees of the undulating Burragorang Valley floor and
Cumberland Plain, and to a lesser extent the Wollondilly Valley, are thought to be good-quality habitat. Importantly, the Cumberland
Plain population is now extremely rare; thus the model predicts habitat in this area that is no-longer occupied. This model could be
used to target areas for survey for the Hooded Robin, though remnants of less than 100 hectares are unlikely to support viable
populations (NSW Scientific Committee 2001c). The population within the Burragorang Valley is almost entirely reserved within Nattai
NP and Yerranderie SCA, while habitat on the Cumberland Plain is poorly reserved; meaning that about only about 38 percent of the
high-quality habitat is in areas managed for conservation. The Hooded Robin is probably secure in the short term within the Southern
Blue Mountains, though the decline toward extinction on the Cumberland Plain remain poorly understood and of considerable concern.

Recommendations
x The Hooded Robin is rare within the Greater Southern Sydney Region
though core populations occur within the reserve system. It is a
moderately-high conservation priority overall.
x The Hooded Robin has declined to near extinction on the Cumberland
Plain and it is of the highest conservation priority for this local area.
Targeted survey of predicted habitat may locate remnant populations
in this area.
x Management for this species should focus on the protection and
enhancement of Grassy Box Woodlands on higher-fertility soils,
particularly in Burragorang and Wollondilly Valleys of the Southern
Blue Mountains, and on the Cumberland Plain.
x Retaining or restoring connectivity between remnants of habitat is very
important for this species. Particularly important may be a Grassy Box
Woodland corridor running south along the Wollondilly River – the
“Wollondilly Linkage” (see Volume One).
x Overgrazing, collection of firewood and removal of dead trees should
be controlled in areas occupied by the Hooded Robin.
x Exotic grasses, particularly Serrated Tussock, must be controlled in
Hooded Robin habitat. This is particularly important for the
Burragorang Valley, where infestation levels are at a low level and
may still be managed in an affordable and successful manner.
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OLIVE WHISTLER
Pachycephala olivacea
EXTREMELY RARE VISITOR

UNKNOWN

Species Profile
The Olive Whistler is a large, plain whistler that is typically found in the understorey. The male has greyish upperparts, with a scalloped
whitish throat and buffish underparts, while the female is generally duller. It is often elusive, and only detected by its loud, distinctive
call (Pizzey and Knight 1997). It inhabits forests, including rainforests, and woodlands, particularly those dominated by tea-trees
(Leptospermum spp.) and other species forming a dense shrub layer. In some parts of its range it is known to undergo a partial
migration to lower altitudes during winter (Blakers et al. 1984). The nominate subspecies olivacea occurs in eastern Victoria and
southern New South Wales (Schodde and Mason 1999), formerly as far north as Sydney (Blakers et al. 1984) while four other
subspecies occur elsewhere in eastern Australia (Schodde and Mason 1999, Gilmore and Parnaby 1994).

Threats
Threats to the Olive Whistler in New South Wales are poorly known, though habitat clearance, particularly of vegetated gullies, may
have an impact. Predation of nests by Cats may also affect the breeding success of this species (NPWS 2002d). Fire may be
problematic, with this species disappearing following a control burn in Victoria (Cowley 1974), or absent in the first year after fire
(Ratkowsky 1979, 1985).

Local and Bioregional Conservation Status
The Olive Whistler is listed as Vulnerable on the NSW TSC Act (1995). The southern subspecies now reaches its northern limit around
Wollongong with most records in the Australian Alps and South East Corner Bioregions, and fewer from the South Eastern Highlands.
Within the Sydney Basin Bioregion it has only been occasionally recorded within conservation reserves, such as Barren Grounds NR
(DEC 2005a).
The Olive Whistler is only extremely rarely recorded within the Study Area, with almost all records confined to the Illawarra. In this area
it has previously been considered to be a rare nomad occurring irregularly in the moist forests on the Woronora Plateau, particularly in
the vicinity of Robertson (Chafer et al. 1999). In addition, sightings have been made in Macquarie Pass NP and around Mt. Keira.
Recently, the detection of a breeding pair near Macquarie Hill during the Illawarra Bioregional Assessment indicates that breeding
must occasionally occur in this area (NPWS 2003g, C. Chafer pers. comm.). During the current survey program, no Olive Whistlers
have been sighted in over 660 diurnal bird censuses, nor have they been detected during opportunistic searches. It is possible that
targeted winter surveys may locate more individuals of this species.
Due to insufficient records a statistical model could not be produced. A habitat map was derived from two vegetation communities of
higher elevation, tall eucalypt forests with a mesic understorey: Moist Gully Gum Forest and Moist Shale Messmate Forest. Much of
this habitat was severely burnt in the 2001 fires and thus may currently be unoccupied as the understorey has not fully regenerated.
The habitat map is broad-scale and is considered to be of moderate quality, with no discrimination of fine-scale habitat preferences. Of
the predicted habitat, over a third is within formal reserves, particularly Macquarie Pass NP, Illawarra Escarpment SCA and the
proposed Upper Nepean SCA, while most of the rest of the habitat is within Metropolitan Special Area. Although the Olive Whistler is
not well known in the Region, from the information currently available it would seem that there is little core habitat in the area, and
what does occur is mostly found within protected areas.

Recommendations
x The Olive Whistler may only periodically use habitat in the
Region and the predicted habitat is well reserved, hence it is
a lower conservation priority.
x Management should focus on the protection of the wet forest
habitats identified in the habitat map, particularly around the
potential breeding site at Macquarie Hill.
x It is advisable that some potential habitat is retained in a
long-unburnt state in order to retain the developed mesic
understorey favoured by this species.
x Targeted winter surveys of predicted habitat should be
undertaken to obtain a more accurate picture of this birds
status in the Region.

© Ted Shimba
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PAINTED BUTTON-QUAIL
Turnix varia
UNCOMMON RESIDENT

PROBABLY STABLE

Species Profile
The Painted Button-quail is a relatively large button-quail with a chestnut-brown back, a creamy-grey breast with white spots, yellow
legs and a red eye (Pizzey and Knight 1997). It occurs across east and south-east Australia, in south-west Western Australia, in
northern Tasmania and on a number of coastal islands (Barrett et al. 2003). In the south-east of its range the species it is usually
associated with dry open forests, grassy woodlands, open and closed heath and shrubland and open to dense mallee scrubs
(Marchant and Higgins 1993). The species prefers areas with fallen timber, thick leaf litter and grass tussocks, on stony ridges, slopes
and hillsides (Marchant and Higgins 1993). It generally feeds in pairs between dusk and dawn, searching through leaf litter for seeds,
fruits, leaves and insects (Marchant and Higgins 1993). In foraging, the birds spin on alternate legs, producing distinctive circular
depressions, called ‘platelets’, in the leaf litter in their wake.

Cultural Significance
Quail (both true quail and Button-quail) were nominated as being of particular importance to the Indigenous communities of the Blue
Mountains, primarily because of traditional significance as a food source. Some members of these communities believe that quail
numbers have been radically impacted by the introduction of Cats and Foxes (S. Hooper pers. comm.). Traditionally, quail feathers
were used in bird traps and decoys around the Hawkesbury-Nepean River (Tench 1789 [1961]) and intricate traps were made for quail
from a small tunnel in an earth mound with sticks used to block one end. Local words for quail include: Tharawal: buruwal,
Gundungurra: goonanadan (Russell 1914, DEC 2005c), Darug: maunlai. Although a number of species of quail occur in the Study
Area, including Brown Quail (Coturnix ypsilophorus) and Stubble Quail (C. pectoralis) a profile was written for the Painted Button-quail,
as it is the most widespread and common species at the present time.

Threats
Declines in the abundance of this species are thought to be due to the encroachment of urban development causing habitat loss and
degradation, shooting, predation by introduced predators, road mortality and grazing (Marchant and Higgins 1993). There is a
separate subspecies found only on the Houtman Abrolhos islands in Western Australia that is threatened by fire and possibly by the
House Mouse (Mus musculus), either through competition for food or predation of eggs (Garnett and Crowley 2000). The impact of fire
in this species within the Region is unknown.

Local and Bioregional Conservation Status
The Painted Button-quail is protected under the NSW NP&W Act (1974) and was nominated as a Species of Conservation Concern
due to its cultural significance to some of the Indigenous communities in the area. In parts of its distribution, including NSW
(particularly around Sydney), Tasmania, Western Australia and south-eastern South Australia, it is thought to have declined. It has
also been listed by Reid (1999) as declining in the sheep-wheat belt. Within NSW records occur across the eastern half of the state,
with concentrations in the Sydney Basin and NSW North Coast Bioregions, and on the western slopes of the Divide. Within the Sydney
Basin it is widespread, but less common within areas of Hawkesbury Sandstone. Throughout these areas it is not common within
conservation reserves (DEC 2005a).
Within the Greater Southern Sydney Region, the Painted Button-quail has been recorded from a range of environments including the
Woronora Plateau, Cumberland Plain and Burragorang Valley; though it has never been found in the cooler montane habitats. In all
environments it is found in low numbers. During this survey program, Painted Button-quail were recorded at seven new locations
including the Metropolitan Special Area and Warragamba Trig and Butchers Creek in the Warragamba Special Area. Recent surveys
of the Cumberland Plain have detected this species more regularly, with sightings from most of the larger vegetation remnants,
including the Razorback Range, Nepean and Bargo areas (DEC 2006b). This further emphasises that Painted Button-quail are more
prevalent in areas with elevated soil fertility which tend to produce more grass and seed.
A presence-only model was generated for the Painted Button-quail. Habitat was predicted in areas with warmer temperatures and high
levels of shrub cover. This model is of a broad nature, and is considered to be of moderate quality, emphasising the dry sclerophyll
forests and woodlands of the coast and hinterlands including the Woronora Plateau, the major river valleys in the west (Nattai,
Wollondilly and Coxs) and eastern Blue Mountains NP. A lack of sightings for the Cumberland Plain compromised this model and
recent surveys of this area confirm the model underpredicts through the vegetated remnants of the Plain and overpredicts through
Royal NP and the Woronora Special Area. The current model suggests that habitat is well reserved, with 57 percent in formal reserves
including Nattai NP and large areas within the Woronora and Metropolitan Special Areas; however new records for the Cumberland
Plain would suggest that this species is less-well reserved than this would indicate. Furthermore, the ground-dwelling nature of this
species means that it remains susceptible to introduced predators and altered fire regimes even within protected areas.

Recommendations
x The Painted Button-quail is uncommon but remains widespread within the
Region, with significant amounts of habitat within the reserve system. It is
therefore a lower conservation priority overall.
x Large amounts of suitable habitat have been lost on the Cumberland Plain
and it should be a high local conservation priority in this area.
x As a ground-dwelling species, the Painted Button-quail will benefit from Fox
and Cat control.
x Fire management should ensure that pockets of habitat that have not been
burnt for some time are retained in all areas.
x As very low numbers were detected, because of its ground-dwelling nature,
the Painted Button-quail should remain a Species of Conservation Concern
for future investigations.
© Michael Todd
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PINK ROBIN
Petroica rodinogaster
EXTREMELY RARE VISITOR

UNKNOWN

Species Profile
The Pink Robin is a small, sexually dimorphic bird of rainforest and eucalypt forests, where it is often associated with gullies (Blakers
et al. 1984). The male is sooty black above and on the upper throat, with a dusky rose-pink breast, while the female is generally olivebrown with a rich tan wing mark. Both sexes can be identified from the similar Rose Robin (P. rosea), by their shorter tail that has no
white on the outer feathers (Pizzey and Knight 1997) and diagnostic call. It feeds on insects, usually near the ground (Blakers et al.
1984) and its breeding distribution may be restricted by the plants that it requires to make its nest (Newman and Bratt 1976). It
disperses in winter to drier woodlands and gardens and in mainland Australia may also undertake altitudinal migration (Higgins and
Peter 2002). The subspecies inexpectata breeds in eastern Victoria and south-eastern New South Wales (Schodde and Mason 1999)
with birds dispersing as far as Sydney and Adelaide during the non-breeding season (Blakers et al. 1984).

Threats
NRE (1999) lists the main threats in the Gippsland area as timber harvesting, particularly where the understorey is disturbed, and tree
dieback, particularly in Myrtle Beech (Nothofagus cunninghamii) forest. Other threats include land clearance, prescr bed and
uncontrolled burning and climatic change (NRE 1999, Ayers et al. 1996). It may also be impacted by climate change (NSW Scientific
Committee 2000d). Cat predation may also be significant (M. Schulz pers. comm.).

Local and Bioregional Conservation Status
The Pink Robin is listed as Vulnerable on the NSW TSC Act (1995) due to a decrease in abundance and a retraction in range in NSW.
Scattered records of this species occur within the Bioregions of the south east corner of NSW, with most records from Kosciuszko NP.
There are only a few records of Pink Robin within the Sydney Basin and South Eastern Highlands Bioregions.
In the Greater Southern Sydney Region the Pink Robin is an extremely rare visitor with lone birds recorded at a number of locations
throughout the area, mostly in the Illawarra (Chafer et al. 1999, Hoskin 1991). Individuals may be expected to occur in forested areas
and occasionally gardens every few years, particularly during the winter dispersal. Recently, a non-breeding individual was recorded
just to the south of the Study Area at Barren Ground NR.
This species is thought to only occasionally occur in the Study Area and due to insufficient records no habitat map was derived. It is
poss ble that it has been under-recorded by systematic surveys as these rarely take place during winter, at which time it is easily
overlooked when in non-breeding plumage and when it rarely vocalises.

Recommendations
x The Pink Robin appears to only occasionally use habitat in the Region, and
it does so in low numbers. It is thus considered to be a lower conservation
priority.
x As a latitudinal and altitudinal migrant, this species may benefit from the
retention and enhancement of regional vegetation corridors and pathways
that link the Australian Alps and South Eastern Highlands Bioregions to the
coast – including the “Southern Highlands Fauna Pathway” (see Volume
One).

© Ted Shimba
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RED-BROWED TREECREEPER
Climacteris erythrops
COMMON RESIDENT

PROBABLY STABLE

Species Profile
The Red-browed Treecreeper is a small treecreeper that is generally dark in colour with a pale throat and diagnostic rufous-brown eyepatch. Overall, it is darker and more streaked than the similar White-throated Treecreeper (Cormobates leucophaeus), which also has
a very different call. It is found in both wet and dry sclerophyll forests, though prefers areas with smooth-barked eucalypts where it
forages for insects, rarely coming to the ground. It is endemic to south-eastern Australia between the Conondale Range (Queensland)
and central Victoria (Higgins et al. 2001).

Threats
This species has only recently been considered to be declining in NSW (Barrett et al. 2003) and threats are poorly known. Habitat
destruction and fragmentation probably are the greatest impacts. As a hollow-using species it is likely to be susceptible to a number of
threats associated with this such as reduced recruitment due to lack of hollows from competition with introduced species, land
clearance and removal of trees for firewood (Gibbons and Lindenmayer 2002). It is a cooperative breeder, with males generally
staying as a helper within the breeding territory and females dispersing just prior to the next season (Noske 1991). Individuals seen
away from resident populations may be dispersing birds (Higgins et al. 2001) but the ability to recolonise areas that have undergone
disturbance is unknown.

Local and Bioregional Conservation Status
The Red-browed Treecreeper is listed as Protected under the NSW NP&W Act (1974) and it is a Species of Conservation Concern
due to declines that have been noted across its range (from Barrett et al. 2003). It is widely distributed through eastern NSW, with only
scattered records west of the Great Dividing Range and an isolated population in Coolah Tops NP. Records occur throughout both the
Sydney Basin and South Eastern Highlands Bioregions, though it is rare or scattered in areas of drier woodland or grassland, such as
the Hunter Valley, Cumberland Plain and around Goulburn. It has been recorded in conservation reserves in a diverse range of
environments, including Barren Grounds and Munghorn Gap NRs, and Blue Mountains, Kosciuszko and Watagans NPs.
Within the Greater Southern Sydney Region, the Red-browed Treecreeper is regularly detected within suitable habitat. They have
been recorded from various areas of moist forest including southern Metropolitan Special Area in the Illawarra, Blue Gum Creek in
Nattai NP, the Boyd Plateau in Kanangra-Boyd NP and parts of Blue Mountains NP, particularly the south west and Bindook
Highlands. In total, 55 new locations for the Red-browed Treecreeper were collected during the current surveys confirming it to be
relatively common overall. Nevertheless, even within suitable habitat, in some areas it occurs at very low densities and is only
infrequently recorded such as in Royal NP.
A presence-only model was developed for the Red-browed Treecreeper, which predicted suitable habitat in areas with taller forests
and cool temperatures and flat land. This model is fine scale and of good quality and emphasises important areas such as the Boyd
Plateau, Bindook Highlands and southern Metropolitan Special Area. Over three quarters (77%) of the high quality habitat is within
conservation reserves including Kanangra-Boyd, Blue Mountains and Nattai NPs and the proposed Upper Nepean SCA, and little
appears to have been cleared in the past.
The frequency with which the species has recently been encountered within the Study Area and the amount of habitat available
suggests that the population remains secure and is unl kely to suffer significant declines under current land management practices.
Competition from introduced hollow-nesting birds is not a significant threat for this Region, as there is virtually no overlap in preferred
habitat (see profile for Common Myna Acridotheres tristis and Common Starling Sturnus vulgaris). However, introduced honeybees
could be potentially problematic. The Study Area comprises a significant portion of the Red-browed Treecreeper’s range, and therefore
plays an important role in the conservation of this species in the long term.

Recommendations
x Within the Greater Southern Sydney Region, the Redbrowed Treecreeper remains relatively common within
suitable habitat, most of which is within protected areas. It
is considered to be a lower conservation priority overall.
x Few management actions are required to ensure the longterm survival of the Red-browed Treecreeper in the Study
Area, though retention of hollow-bearing trees is likely to
be beneficial.
x The Region comprises a core part of the species range
and any evidence of declines in the area should be
followed with action to identify key threats.

© Michael Todd
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REGENT HONEYEATER
Xanthomyza phrygia
EXTREMELY RARE WINTER VISITOR

DECLINING

Species Profile
The Regent Honeyeater is a medium-sized honeyeater with a striking black and yellow plumage. It typically favours Box-Ironbark
woodland, though it also utilises River Oak Forests (Casuarina cunninghamiana) and coastal habitats such as Swamp Mahogany
(Eucalyptus robusta) or Spotted Gum (Corymbia maculata). The population seems to undertake complex movements, generally
dependent on where flowering food trees are available. It feeds mainly on nectar, and nests in eucalypts where usually it lays two or
three eggs. It is endemic to south-eastern Australia, formerly between Rockhampton and Adelaide, though it is now extremely rare in
Queensland and probably extinct in South Australia, with a contraction of range in the other two states (Higgins et al. 2001).

Threats
Land clearance for agriculture has removed about three-quarters of the suitable habitat of the Regent Honeyeater. The remaining
vegetation is highly fragmented, and continues to be degraded by the removal of larger trees. Habitat alteration may also advantage
more aggressive honeyeaters, such as Miners (Manorina spp.) and Friarbirds (Philemon spp.) which may displace the Regent
Honeyeater. The remaining population is estimated to be no more than 1500 individuals and is thought to be continuing to decline
(Garnett and Crowley 2000, Higgins et al. 2001).

Local and Bioregional Conservation Status
The Regent Honeyeater is listed as Endangered on the NSW TSC Act (1995) and on the Commonwealth EPBC Act (1999) due to a
massive decrease in abundance and reduction in range. A national recovery plan for the species has been implemented in order to
identify and reduce threatening processes and reverse population declines (Menkhorst et al. 1999). Within NSW, the greatest numbers
occur in the Sydney Basin, Nandewar and New England Tableland Bioregions. Important areas in the Sydney Basin are the Capertee
and lower Hunter Valleys, the northern Cumberland Plain and the Central Coast. The majority of records are outside reserves, but
important exceptions include Goulburn River and Nattai NPs, Cockle Bay and Munghorn Gap NRs and the fringes of Wollemi NP.
Within the Greater Southern Sydney Region, the most important location for the Regent Honeyeater is the Burragorang Valley and this
was the only location where sightings were made during the current survey. This bird is highly nomadic and the major food tree, White
Box (Eucalyptus albens), flowers irregularly in this area; thus it is thought that the Region may only be important once every few years.
This is exemplified by informal annual surveys undertaken in the Burragorang Valley after large groups were sighted in 1998; no birds
were seen again until 2001, then not until 2005 (D. Andrew pers. comm.). In 2006 the species returned to the Burragorang Valley in
large numbers, reaffirming that this area plays a crucial role in some years. Other locations where sightings have been made include
the Wollondilly Valley (around Wombeyan Caves), the lower Blue Mountains and the Cumberland Plain (DEC 2005a).
A statistical model could not be developed due to the lack of recent records in extant vegetation. A habitat map was developed from
the vegetation map by selecting communities dominated by White Box, Spotted Gum, Swamp Mahogany or Mugga Ironbark (E.
sideroxylon); the major feed trees in the area. This map is broad scale and is considered to be of moderate quality and predicts the
largest area of habitat within the Burragorang Valley, with smaller patches around Glenmore, west of Liverpool, around Wedderburn
and on the Illawarra Coastal Plain. This map underestimates habitat on the Cumberland Plain as it does not include vegetation
communities where feed trees occur in lower densities, areas with mistletoe, or communities dominated by less important feed tree
species. Most remnant vegetation of the Cumberland Plain could be considered potential habitat. Within the Region, a considerable
proportion of remaining habitat is within Nattai NP, though this is a very poor reflection of the species’ conservation status as extensive
tracts of habitat have already been cleared in the Burragorang and Wollondilly Valleys and in particular, the Cumberland Plain.

Recommendations
x The Regent Honeyeater is extremely rare within the Greater Southern Sydney
Region where it has suffered considerable loss of habitat. It is of the highest
conservation priority across the Region.
x Management for the Regent Honeyeater should focus on the protection and
enhancement of Grassy Box Woodlands, particularly in the Burragorang and
Wollondilly Valleys and Cumberland Plain.
x Any sites containing winter-flowering Eucalypts, particularly those that have
been utilised by Regent Honeyeaters in the past, should be protected.
x Replanting and regeneration of appropriate feed trees is recommended for the
most important area, the Burragorang Valley. Reduced grazing by kangaroos
will assist regeneration of the Grassy Box Woodlands of this area (see profile
for Eastern Grey Kangaroo Macropus giganteus).
x Local councils can assist by planting Regent Honeyeater feed trees as street or
park plantings, as these will readily be used in some instances. Suggested
species include Swamp Mahogany or Spotted Gum in Wollongong LGA; and
Mugga Ironbark, White Box or Spotted Gum on the Cumberland Plain.
x Retaining or restoring connectivity between habitat remnants is important for
this species. Particularly important is a corridor of Grassy Woodland that runs
south along the Wollondilly River – the “Wollondilly Linkage” (see Volume One).
x Targeted annual survey for this species during winter is recommended in areas
identified as potential habitat; particularly the more extensive areas in the
western Cumberland Plain.
x Continued annual survey of habitat in the Burragorang Valley is recommended
to help understand the temporal use of this resource.
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RESTLESS FLYCATCHER
Myiagra inquieta
UNCOMMON RESIDENT

DECLINING

Species Profile
The Restless Flycatcher is a small, glossy black and white bird whose white throat distinguishes it from similar species such as
Leaden and Satin Flycatchers (M. rubecula and M. cyanoleuca) and Willie Wagtail (Rhipidura leucophrys). It is a species of open
forests, woodlands and riparian vegetation. It frequently perches on low branches and stumps and is often seen hovering over the
open ground. Whilst doing this it often utters a distinctive grinding, churring call that has lead to its colloquial name of “Scissors
Grinder” (Pizzey and Knight 1997). The nest of bark, grass and spider’s web is placed in a tree between one and twenty metres above
the ground and both sexes care for the young (Boles 1988). It is widely distributed between northern Queensland and eastern South
Australia with an isolated population in south-west Western Australia (Pizzey and Knight 1997).

Threats
Habitat clearance and removal of vegetation are the main threats to the Restless Flycatcher. Two studies in heavily fragmented
landscapes (the Western Australian wheat belt and the Mt. Lofty Ranges in South Australia) have shown that this species has declined
from a common species to one that is rarely recorded (Saunders and de Reibera 1991, Ford and Howe 1980). In the latter area,
degradation of the remaining Grassy Box Woodland habitat through weed invasion, stock grazing and changes in fire regime are also
implicated in its decline (Birds for Biodiversity 2003). Other threats may include exposure to pesticides in agricultural areas and
predation by the Cat and Black Rat (Rattus rattus).

Local and Bioregional Conservation Status
The Restless Flycatcher is listed as protected under the NSW NP&W Act (1974) and has been listed as a Species of Conservation
Concern due to declines across the South Eastern Highlands Bioregion and the Sydney Basin Bioregion (Barrett et al. 2003) and the
sheep-wheat belt (Reid 1999). In the South Eastern Highlands there are scattered records, though it is less common at higher
altitudes. In the Sydney Basin it is widespread with most records from drier habitats such as the Hunter, Capertee and Burragorang
Valleys and Cumberland Plain. Within the Sydney Metropolitan Area it has disappeared from tall forest on the north shore and is noted
to have become rarer in the woodlands of the Cumberland Plain (Keast 1995). This bird prefers forests and woodlands on higher
fertility soils so most areas it occurs have been heavily modified. It has been detected in areas of higher fertility soils on the periphery
of some of the sandstone reserves, such as Wollemi and Nattai NPs and in coastal reserves such as Towra Point NR (DEC 2005a).
Within the Greater Southern Sydney Region, the Restless Flycatcher is widely distributed. It was most often encountered in the higherfertility valleys of the Southern Blue Mountains and on the Cumberland Plain. It was once reasonably common throughout the shale
plains of western Sydney, though it has declined in this area due to habitat loss for development (Hoskin 1991). During the current
surveys, only fourteen new locations were recorded, confirming the Restless Flycatcher to be scare in the Region. The majority of
sightings were in the Burragorang Valley, though they were also seen near Yerranderie, the Kedumba Valley and Oakdale. Recent
winter surveys of the Cumberland Plain have detected this species with greater regularity, particularly in the larger and betterconnected vegetation remnants (DEC 2006b) and there is a recent record from remnant coastal forest at Bellambi Point.
A presence-only model was generated for the Restless Flycatcher with predictive variables including low elevation Grassy Box
Woodlands and forests, and low levels of tall forest. This model is broad and of moderate quality. It reflects the similar habitat
preferences shared by this and other declining woodland birds. Highlighted are box and ironbark woodlands on the undulating valley
floor and lower slopes of the Burragorang Valley, the Coxs River and the Cumberland Plain. The model overpredicts on the
Cumberland Plain where fragmentation and degradation of woodlands means that habitat is less suitable than in the past and the
Restless Flycatcher may only persist in larger patches. Conversely, the model may underpredict on the Illawarra Coastal Plain where
larger remnants may contain high-quality habitat. Overall, 59% percent of remaining high-quality habitat is within conservation
reserves, though vast amounts has already been lost from the Cumberland Plain and this is not an accurate reflection of its
conservation status. Nevertheless, significant amounts of habitat occur within the Nattai and Blue Mountains NPs and these areas are
l kely to be strongholds for the species.
The infrequency with which the Restless Flycatcher was recorded and the amount of habitat that has been predicted to have already
been lost, reaffirms that the population in the Greater Southern Sydney Region is probably declining; with the major threat being
habitat destruction. The main area of concern is the Cumberland Plain where the Restless Flycatcher may follow many other woodland
birds, such as the Hooded Robin and Diamond Firetail and decline towards local extinction.

Recommendations
x The Restless Flycatcher is uncommon across the Region, though core populations occur within the
reserve system. It is a moderately high conservation priority overall.
x The Restless Flycatcher may be declining towards extinction on the Cumberland and Illawarra
Coastal Plains and is of the highest conservation priority for these local areas.
x The Restless Flycatcher within the Sydney Basin Bioregion could be nominated as an endangered
population under the NSW TSC Act (1995), or further investigation undertaken to ascertain if it
warrants listing as a Vulnerable species across NSW.
x Management for this species should focus on the protection and enhancement of Grassy Box
Woodlands and forests on higher-fertility soils, particularly on the Cumberland Plain and in
Burragorang, Coxs, Kedumba and other similar Valleys of the Southern Blue Mountains. Also coastal
remnants of Red Gum and Casuarina forest.
x Retaining or restoring connectivity between remnants of habitat is very important for this species.
Particularly important may be a Grassy Box Woodland corridor that runs south along the Wollondilly
River – the “Wollondilly Linkage” (see Volume One).
x The decline of this species within the Study Area should be monitored, particularly on the
Cumberland and Illawarra Coastal Plains.
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ROCKWARBLER
Origma solitaria
COMMON RESIDENT

PROBABLY STABLE

Species Profile
The Rockwarbler (also known as Origma) is a small, sedentary and predominantly terrestrial bird closely associated with dissected
sandstone formations of the Sydney region (Higgins and Peter 2002). It is dark olive-grey-brown above, rufous below (especially on
the rump) with a grey throat and black tail (Pizzey and Knight 1997). The species is endemic to central eastern New South Wales, and
is virtually confined to the gullies, gorges, rocky outcrops and cliffs associated with the Hawkesbury, Nepean, Wollondilly and
Shoalhaven Drainage Basins (Higgins and Peter 2002). It is most-often observed in sclerophyll forests and woodlands where there are
extensive sandstone outcrops. The Rockwarbler builds a distinctive nest, consisting of an ovate tapering structure composed of root
fibres, moss, grass stalks and bark f bres, usually suspended with spider web from the rock ceiling inside an overhang or cave
(Higgins and Peter 2002).

Threats
Some populations of Rockwarbler are thought to have declined in recent years, probably as a result of habitat loss due to urban
development (Hoskin 1991). However, as this species is largely restricted to sandstone environments, and overall urbanisation has
only had a minor impact. Eggs and nestlings may be taken by Eastern Water Dragons (Physignathus lesueurii), Goannas (Varanus
spp.), snakes and Currawongs (Strepera spp.) (Higgins and Peter 2002) and presumably Cats and Foxes. Furthermore, Hoskin (1991)
claims an increase in the numbers of the Fan-tailed Cuckoo (Cacomantis flabelliformis), a species known to parasitise the
Rockwarbler, has also reduced numbers. Fires that occur in the breeding season of Spring and early Summer are likely to impact the
species.

Local and Bioregional Conservation Status
The Rockwarbler is listed as Protected under the NSW NP&W Act (1974) and has been listed as a Species of Conservation Concern
for this project due to rangewide declines from between 1984 and 2002 (Barrett et al. 2003). It is virtually confined to the Sydney Basin
Bioregion, with a few records from the South Eastern Highlands Bioregion. Many records are from the extensive sandstone
environments within conservation reserves, including Royal, Blue Mountains and Morton NPs and Munghorn Gap and Manobalai NRs
(DEC 2005a) and this meant this species has been previously considered to be secure (Garnett 1992).
The Rockwarbler is widespread throughout the sandstone environments of the Greater Southern Sydney Region, with records
scattered throughout the Warragamba, O’Hares Creek and Metropolitan Special Areas, as well as the Holsworthy Military Area,
Wedderburn, Royal and Heathcote NPs and the mid Blue Mountains. On the Cumberland Plain it only occurs where sandstone gorges
dissect the Plain. It does not occur on the Illawarra Coastal Plain and is rare in the far west of the Study Area, particularly the
Kanangra area of Blue Mountains NP. It is not common in the drier woodlands of the Burragorang Valley. During the current surveys,
the Rockwarbler was recorded at 41 new locations, with most sightings near Warragamba Dam, southern Scotts Main Range and in
southern Nattai NP.
Rockwarblers are regularly detected using systematic surveys and thus habitat was successfully derived using a presence-absence
model. This model predicted habitat in lower elevation areas with high values of ruggedness, rockiness and shrubs (indicating
sandstone environments). The resulting model is fine scale and considered to be of excellent quality and emphasises the dry
sandstone gully forests, particularly in Royal NP, Dharawal SCA, western Metropolitan Special Area, Warragamba Gorge and the
Glenbrook area of Blue Mountains NP. As expected, a high proportion (88%) of this habitat is protected within conservation reserves,
with important reserves including Nattai, Royal and eastern Blue Mountains NPs.
The frequency that species has recently been encountered within the Study Area and the proportion of habitat within conservation
reserves suggests that the Rockwarbler remains secure and is unlikely to suffer significant declines under current land management
practices. The Study Area comprises a large portion of the Rockwarbler’s range, and therefore plays a crucial role in the conservation
of this species in the long term.

Recommendations
x The Rockwarbler is commonly encountered within restricted habitat
in the Region, most of which occurs in conservation reserves. It is
considered to be a moderate conservation priority.
x The Rockwarbler, as an endemic of the Sydney Basin sandstones,
shares many similarities with species listed as vulnerable on the
TSC Act (1995). However, the high proportion of habitat protected
within reserves and the fact it remains common within this means
that listing is not warranted at this stage.
x Minimising disturbance to sandstone outcrops, caves
overhangs occur is important, as this may impact on breeding.

and

x Fuel reduction burns should be avoided during the breeding season
(Spring/Summer).
x As it lives in a very fire-prone environment, research into the effects
of fire on this species may be appropriate.
x This Sydney endemic should remain a Species of Conservation
Concern as its highly restricted range makes it vulnerable to decline.
If declines are noted in the future, identification of the key threats is
important.
© Michael Todd
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ROSE-CROWNED FRUIT-DOVE
Ptilinopus regina
EXTREMELY RARE VISITOR

DECLINING

Species Profile
The Rose-crowned Fruit-dove is a small, colourful pigeon similar in size to the Superb Fruit-dove (P. superbus). It inhabits tropical and
subtropical rainforests, especially with dense growth of vines, though it will also utilise adjoining habitats such as eucalypt forests and
mangroves. It is frugivorous, with single birds, pairs or small groups feeding in the canopy on various species of trees, palms and
vines. The nominate subspecies regina breeds between Torres Strait and central New South Wales, with vagrants occurring as far
south as Tasmania (Higgins and Davies 1996).

Threats
Habitat clearance probably restricts population size, though birds will fly to isolated patches with one or two fruiting trees (Higgins and
Davies 1996). Lowland habitats may also be subject to pressures such as disturbance from human visitation and increased nest
predation by species such as Pied Currawongs (Strepera graculina) and corvids (Corvus spp.) (Recher et al.1995). Other activities
that impact on rainforest vegetation, such as logging of areas with a mesic understorey and inappropriate fire regimes, may also
impact on this species (NPWS 2002d). In addition, urbanisation itself is a threat with birds often injured or killed by flying into buildings
(Higgins and Davies 1996).

Local and Bioregional Conservation Status
The Rose-crowned Fruit-dove is listed as Vulnerable on the NSW TSC Act (1995) due to declines in abundance and a retraction in
range in NSW. In this state, the majority of records occur within the NSW North Coast Bioregion, with the occasional winter and spring
visitor to the Sydney Basin Bioregion. Within the Sydney Basin it has only been recorded within Royal NP, though it is found within
many national parks further north within both coastal and highland areas.
The Rose-crowned Fruit-dove is one of a suite of rainforest-dependent species that have declined in the Greater Southern Sydney
Region (see Volume One). At the present time, the Rose-crowned Fruit-dove is a rare visitor to the Illawarra, usually between May and
October. Though this species was not recorded during these surveys, records exist for Lady Carrington Drive within Royal NP (Hoskin
1991); and three birds have been found dead in the northern suburbs of Wollongong (Chafer et al. 1999, Chafer 2002b). Furthermore,
Rose-crowned Fruit-dove (including juveniles) have been detected to the south of the Study Area around Bass Point and Broughton
Vale (Chafer et al. 1999). Therefore, individuals or small groups may be expected to occur infrequently in Wollongong in rainforests
and other areas with fruiting trees, including gardens.
As this species is a rare visitor to the Sydney Basin Bioregion, habitat for the Rose-crowned Fruit-dove was not modelled.
Notwithstanding this, it is considered that coastal Illawarra is the key area for this species, in particular any areas with a supply of
fruiting species, be they native or introduced. Native forests that are potentially important are the rainforests of the Illawarra Coastal
Plain and Escarpment and the Hacking River Valley.

Recommendations
x The Rose-crowned Fruit-dove only occasionally uses habitat in the
Region, and it does so in very low numbers, hence it is a lower
conservation priority with no management actions required.
x Management, should focus on the protection of the wet forest and
rainforests of the Illawarra, including the Hacking River Valley. In
particular, this species may benefit from the retention, enhancement
and reconnection of lowland and littoral rainforests of the Illawarra
Coastal Plain.
x Areas of coastal Rainforest should be protected from threatening
processes such as weed invasion and fire.
x The Rose-crowned Fruit-dove may benefit from the retention and
enhancement of regional corridors, in particular the Illawarra Moist
Forest Fauna Corridor which links Royal NP to Macquarie Pass NP
along the Illawarra Escarpment (see Volume One).

© Tom Tarrant
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SATIN BOWERBIRD
Ptilonorhynchus violaceus
COMMON RESIDENT

POSSIBLY INCREASING

Species Profile
The Satin Bowerbird is a large rather plump bird; the male having distinctive glossy blue-black plumage, greenish-white legs and a
short tail (Pizzey and Knight 1997). The female is olive grey-green on the upper parts, with rufous brown wings and tail and a brown
scaly pattern on the throat and breast (Pizzey and Knight 1997). The species is famous for its complex mating ritual, which includes
the construction of an intricate bower of sticks, decorated with bright blue or yellow objects and this is used as a display arena for the
elaborate dance performed by the male to attract females. Two subspecies occur in Australia, the nominate race ranging from southeast Queensland through coastal NSW to the Strzelecki Ranges in Victoria (Schodde and Mason 1999). It is omnivorous, consuming a
range of plant and animal matter. The Satin Bowerbird is also known to feed on the fruit of introduced plants such as African Olive
(Olea europaea subsp. cuspidata) and Privet (Ligustrum spp.) and is certainly a vector in the spread of these weeds.

Cultural Significance
The Satin Bowerbird is a totemic species for the Wodi Wodi of the Illawarra and other Tharawal communities of the south coast (DEC
2005e, Peck 1925). The importance of this species is highlighted by the fact that it features in a number of Dreamtime stories,
including one that tells of the drastic repercussions that befell a Satin Bowerbird man who broke the laws surrounding his totem
species (Peck 1925, DEC 2005e). Tharawal words for the Satin Bowerbird include bumbiang (DEC 2005e).

Threats
The Satin Bowerbird remains a common species, even in urban areas, with bowers often present in bushland parks and backyards
(Hoskin 1991). Large flocks may damage fruit crops, in winter, and this may have led to persecution in the past. Because of their habit
of collecting blue decorations for their bower, males can be killed by rings from the caps of plastic two litre milk bottles, and public
campaigns in the past have lobbied to have the colour changed (Burke’s Backyard 2003).

Local and Bioregional Conservation Status
The Satin Bowerbird is listed as Protected under the NSW NP&W Act (1974) and it has been included as a Species of Conservation
Concern for this project due to its significance to some Indigenous groups in the Region. This species has shown an increase in the
frequency of reporting between 1984 and 2002 (Barrett et al. 2003) and it is widespread across the coastal third of the state. Within
both the Sydney Basin and South Eastern Highlands it is very common, though fewer sightings occur in the drier areas, and in the
higher altitude areas of the Southern Highlands, such as Bathurst and Oberon. Satin Bowerbirds are common within a multitude of
conservation reserves including Brindabella, Blue Mountains and Conjola NPs and Jilliby SCA.
The Satin Bowerbird is a common resident in the Greater Southern Sydney Region, particularly in moister forests. It is a bird that will
regularly utilise urban gardens and thus is probably more common in many areas than would otherwise be the case. Areas with
particularly high densities of records include the Illawarra Escarpment, the Blue Mountains urban area and Royal NP, especially along
Lady Carrington Drive. The current surveys found it to be abundant and widespread, with 140 new locations occurring across the
majority of areas surveyed, with records generally from moist forest such as the sandstone gullies of the Metropolitan Special Area,
around Jellore Creek in Nattai NP, Burragorang SCA and the Bindook Highlands. Subsequent surveys of the Cumberland Plain found
this bird to be common in areas infested with African Olive such as the Razorback Range and The Oaks (DEC 2006b).
A presence-only model predicted suitable habitat in areas of high rainfall, taller forests, warmer temperatures and flatter land that has
not been highly disturbed. This model is fairly broad in scale but is of good quality and reflects a preference for wet sclerophyll forests
and rainforests, with highest quality habitat found above and below the Illawarra Escarpment, Royal NP, southern Metropolitan Special
Area, the higher areas of Blue Mountains NP and the Georges River Catchment. The Blue Mountains urban area is not highlighted as
much as would be expected because of the problems with modelling across the range of disturbed landscapes. Furthermore, parts of
the Cumberland Plain that are infested with African Olive, such as the Razorback Range, are underpredicted in this model. The
species is well reserved with about half (52%) of the extensive high quality habitat found within conservation reserves. This and the
adaptability of this species to the urban interface mean that the Satin Bowerbird will remain a common bird in the Region.

Recommendations
x The Satin Bowerbird is common within the Study Area and there are large
amounts of habitat within protected areas. It is therefore a lower conservation
priority for the Region.
x Few management actions are required for the conservation of the Satin Bowerbird
in the Region.
x The Satin Bowerbird remains a common and characteristic species within
traditional Wodi Wodi land in the northern Illawarra, and there is no evidence of
declines in this area.

© Kylie Madden
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SOUTHERN EMU-WREN
Stipiturus malachurus
LOCALLY COMMON RESIDENT

PROBABLY STABLE

Species Profile
The Southern Emu-wren can be distinguished from the superficially similar Fairy-wrens (Malurus spp.) by its slightly smaller size,
filamentous tail, which is twice as long as its body, and markedly different plumage. Males can be identified by their lavender-blue
throat and eyebrow. It is endemic to coastal south-east and south-west Australia and Tasmania, occurring primarily in low dense
vegetation including wet and dry coastal and high-altitude heathlands, swamps, coastal dunes, sandplains, and low mallee scrublands
and woodlands (Higgins et al. 2001). Vegetation structure is more important to this species in habitat selection than floristic
composition (Wilson and Paton 2004). The species is a feeble flier but moves nimbly through dense low cover, foraging on or near the
ground for insects, occasionally also taking seeds and vegetative material (Higgins et al. 2001).

Threats
The Southern Emu-wren is adversely affected by clearing and draining of swamplands for agriculture and human settlement and
clearing of heathlands for establishment of pine plantations (Higgins et al. 2001). It may also be impacted by grazing, alteration of
hydrological regimes, reductions in water quality (Environment Australia 1998) and inappropriate fire regimes (Garnett and Crowley
2000). Fragmentation and degradation of habitat has had a severe impact on the species in some parts of its range, particularly in
South Australia where subspecies from the Fleurieu and Eyre Peninsulas are in severe decline. The small size and isolation of some
populations leave them vulnerable to local extinction from stochastic events such as severe fire or flood (Environment Australia 1998).
Introduced predators such as the Fox, Cat and Black Rat (Rattus rattus) may prey upon the Emu-wren (Environment Australia 1998).
Importantly, draining of Upland Swamps from land subsidence due to longwall mining may also affect this species (NSW Scientific
Committee 2005a). In Upland Swamps of the Woronora Plateau, a five-year monitoring program has shown that a severe wildfire in
2001 had little impact on Emu-wren populations (DEC 2004d), though the impact of frequent fire is unknown.

Local and Bioregional Conservation Status
The Southern Emu-wren is listed as Protected under the NSW NP&W Act (1974) and has been listed as a Species of Conservation
Concern due to a decreased rate of reporting in the Sydney Basin Bioregion (Barrett et al. 2003). Within NSW, most records are from
near the coast, though scattered records occur on the northern and central tablelands. In the South Eastern Highlands Bioregion it is
virtually restricted to the Kanangra Walls area. It is more widespread in the Sydney Basin Bioregion, with most sightings within fifteen
kilometres of the coast, though there are records around the Blue Mountains urban area, and less frequently, Yengo NP. Important
reserves include Morton, Jervis Bay and Royal NPs, Barren Grounds and Dharawal NRs and Munmorah SCA.
Within the Greater Southern Sydney Region, the Southern Emu-wren is mostly found in Upland Swamps and coastal heathlands, with
most records from the Woronora Plateau and Royal NP. It has been commonly detected during the current surveys, with the majority
of sightings being from the Woronora Plateau in areas such as Maddens Plain, Stockyard Swamp and Molly Morgan Crossing in the
Metropolitan Special Area. Smaller populations occur in swamps around the Blue Mountains urban area and in Kanangra-Boyd NP,
though it was not detected at the latter location during the current surveys. Within the Illawarra, it has also been recorded in low
sedgelands bordering coastal wetlands around Lake Illawarra (Chafer et al. 1999), and at Towra Point NR, just north of the Study
Area, it is found in sedgelands and saltmarsh fringing Mangrove swamps.
A presence-only model was developed for this species, with the predictors being proximity to Upland Swamps, low levels of grass and
flat areas. This model is fine scale and of good quality, and emphasises the main areas known to be important for this species. Areas
that this model identifies that warrant investigation with regard to their suitability as habitat include Narrowneck Peninsula and Lacys
Tablelands, and the swamps in Bargo SCA. Just over a third (37%) of the high quality habitat is protected within conservation
reserves, particularly Royal and parts of Blue Mountains NPs and Dharawal and the proposed Upper Nepean SCAs and the majority
of the remaining habitat is within the Woronora and Metropolitan Special Areas, which provide a high level of protection.
The Southern Emu-wren has been recorded with high frequency within the conservation reserve system. Single widespread and
intense wildfire events do not appear be a significant threat to Southern Emu-wren in this area, with populations on the Woronora
Plateau showing remarkable survival after the 2001 fires (DEC 2004d). Likewise, Jordan (1987) reported an increase in numbers in
the years immediately following fire at Barren Grounds NR. Notwithstanding this, the Study Area comprises a significant portion of the
entire Southern Emu-wren’s range, and plays an important role in the conservation of this species in the long term.

Recommendations
x The Southern Emu-wren is commonly recorded within restricted habitat
across the Region. The majority of habitat occurs within the reserve
system or Sydney Catchment Authority land. Therefore, it should be
considered a moderate conservation priority overall.
x Populations on the Illawarra Coastal Plain, such as around Lake
Illawarra, are small, isolated and threatened. They are a high local
conservation priority.
x The core of this species range occurs on the Woronora Plateau and
this area is important at a regional, bioregional and whole of range
level. Degradation of the swamps in this area could quickly change the
status of the Emu-wren and land subsidence from longwall mining
must not be allowed to impact on these important areas.
x Continuation of monitoring as part of the post-fire survey of the
Woronora Plateau will give a good indication of longer term impacts of
severe wildfire.
x This bird should remain a Species of Conservation Concern because
its narrow habitat range makes it vulnerable to decline and because of
declines noted from across the Sydney Basin Bioregion.
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SPECKLED WARBLER
Pyrrholaemus sagittata
UNCOMMON RESIDENT

DECLINING

Species Profile
The Speckled Warbler is a small, ground-dwelling scrubwren-like bird. It is similar in size and shape to the Buff-rumped Thornbill
(Acanthiza reguloides) but can be identified by its boldly streaked underbody, distinctive facial pattern and noticeably longer tail. It
usually occurs in the grassy understorey of dry sclerophyll forests and woodlands dominated by eucalypts, often with scattered stands
of shrubs. They feed on insects and seeds with foraging mostly occurring on the ground. Pairs, and occasionally trios, live permanently
in large (up to twelve hectares) territories where a well-concealed domed nest is built in grass tussocks. Two to four eggs are laid,
though breeding success can be low. The Speckled Warbler is endemic to south-eastern Australia, being found between Maryborough
(Queensland) and the Grampians (Victoria) (Higgins and Peter 2002).

Threats
This bird has declined in the sheep-wheat belt due to clearing for agriculture (Reid 1999) with populations having declined by at least
20% in the last fifteen years (Traill and Duncan 2000). Small, isolated populations easily become extinct due to natural population
fluctuations (Garnett and Crowley 2000); particularly in landscapes where there are no patches over 100 hectares (NSW Scientific
Committee 2001b). Other threats include invasion by exotic perennial grasses such as Serrated Tussock (Nassella trichotoma), nest
predation by Cats, Foxes and Black Rats and loss of ground cover due to grazing by stock, Kangaroos and Rabbits (NSW Scientific
Committee 2001b, 2003c, Garnett and Crowley 2000). In Western Sydney further threats include inappropriate fire regimes that result
in a decreased cover of forbs and grasses (T. Saunders pers. comm.), collection of dead timber, loss of habitat due to infestation by
African Olive and removal of the important native shrub Blackthorn (Bursaria spinosa), which residents widely consider to be a weed.

Local and Bioregional Conservation Status
The Speckled Warbler is listed as Vulnerable on the NSW TSC Act (1995) and as Near Threatened by Garnett and Crowley (2000)
due to declines in abundance across its range. It is widespread in the easterly Bioregions of NSW, extending as far west as the Cobar
Peneplain, but is scarce or absent from the South East Coast and Australian Alps. Within the Sydney Basin Bioregion most records
are in areas of drier woodland, including the Burragorang, lower Hunter and Goulburn River Valleys and it is less common in the South
Eastern Highlands Bioregion. Its preference for woodlands on higher fertility soils means that it mostly occurs outside the reserve
system, though notable exceptions include Nattai and Munghorn Gap NPs, Barton and Girralang NRs and the fringes of Wollemi NP.
Within the Greater Southern Sydney Region, the Speckled Warbler is known to have declined significantly, particularly on the
Cumberland Plain (Keast 1995, NSW Scientific Committee 2001b). Recent comprehensive surveys of the Cumberland Plain have
confirmed that this species is very rare, with the largest population persisting in woodland remnants along Cobbitty Road between
Oran Park and Cobbitty. Speckled Warbler were also detected around Razorback Range, Douglas Park and Pheasants Nest,
suggesting sparsely distributed and small populations also persist throughout the southern portion of the Plain. In addition, small
populations still persists in Scheyville NP and in Orchard Hills to the north of the Study Area (DEC 2005a). A far more secure
population survives in the Burragorang Valley. This population extends up the Wollondilly River and tributaries to Wollondilly NR, and
sightings were also made on the western shore north to Junction Point. This population probably once extended through the entire
valley floor, but the flooding of Lake Burragorang has reduced the area of habitat.
A presence-only habitat model was developed for the Speckled Warbler with high-quality habitat predicted to occur where there is high
coverage of box woodland in areas with low to moderate rainfall. Overall, the model is fine scale and the quality of the model has been
rated as being good, emphasising the importance of the Burragorang Valley, but also showing large areas of potential habitat on the
Cumberland Plain and Wollondilly Valley. On the Cumberland Plain, the model highlights suitable habitat regardless of patch size or
connectivity, and thus many remnants of formerly suitable habitat are likely to be unoccupied. Small fragments along the shore of Lake
Burragorang are remnants of habitat that once occurred in the Burragorang Valley floor that was destroyed by the creation of
Warragamba Dam. Only 29 percent of remaining high-quality habitat is within conservation reserves, and the model suggests that a
large amount has already been lost, highlighting the precarious situation the Speckled Warbler faces in the Region.

Recommendations
x The Speckled Warbler is uncommon within the Greater Southern
Sydney Region. Due to serious declines in parts of the region, it is a
moderately-high conservation priority overall.
x The Speckled Warbler has declined severely on the Cumberland Plain
and it is of the highest conservation priority for this local area.
x Management for this species should focus on the protection and
enhancement of woodlands on higher-fertility soils, particularly in
Burragorang and Wollondilly Valleys and on the Cumberland Plain.
x Retain or restore connectivity between remnants of habitat, particularly
the Grassy Box Woodland corridor that runs along the Wollondilly River.
x Speckled Warbler are ground-nesters, thus will likely benefit from Fox,
Cat and Black Rat control and the retention of fallen timber.
x Where this bird persists in Western Sydney, African Olive should be
prioritised for removal and community educated about the detrimental
impacts of removing Blackthorn from their properties.
x Exotic grasses, particularly Serrated Tussock, should be controlled in
areas identified as Speckled Warbler habitat. This is particularly
important for the Burragorang Valley where infestation has been kept to
a low level and control may be implemented in an affordable and
successful manner.
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SPOTTED QUAIL-THRUSH
Cinclosoma punctatum
COMMON RESIDENT

STABLE

Species Profile
The Spotted Quail-thrush is a medium-sized sedentary ground-dwelling bird that occurs in south-eastern Australia from Rockhampton
in Queensland to eastern Tasmania and south-east South Australia (Pizzey and Knight 1997). It can be distinguished by its olivebrown back with bold black streaking, grey breast, bold black streaking and spotting on sides and flesh-coloured legs (Pizzey and
Knight 1997). The Spotted Quail-thrush inhabits dry open sclerophyll forests and woodlands, usually on stony ridges and slopes with a
sparse understorey and grassy ground cover. The birds forage by turning over litter in search of insects, as well as consuming seeds,
fruit and vegetative material. It also breeds on the ground, with its nest placed under or against a rock, fallen log or tussock (Higgins
and Peter 2002).

Threats
Populations of Spotted Quail-thrush have declined in a number of areas, most notably in the Mt. Lofty Ranges where the local subspecies was once common but is now considered to be locally extinct (Higgins and Peter 2002) and is listed under the EPBC Act
(1999) as Critically Endangered. Reasons for decline of the species in the Mt. Lofty Ranges are thought to include habitat clearance
and fragmentation, habitat degradation due to urban development, and predation by Cats and Dogs (Garnett and Crowley 2000). As a
ground-nesting species, the Spotted Quail-thrush is also under threat from predation by Foxes (NSW Scientific Committee 1998b).

Local and Bioregional Conservation Status
The Spotted Quail-thrush is listed as Protected under the NSW NP&W Act (1974) and it has been listed as a Species of Conservation
Concern because of a decline in the frequency of reporting across its range between 1984 and 2002, though this trend had a low level
of reliability (Barrett et al. 2003). This species is widespread across the coast and tablelands of NSW. The Spotted Quail-thrush
appear to be particularly common in the sandstone reserves of the Sydney Basin Bioregion, and it is rare or absent from the Hunter
and Capertee Valleys, the Cumberland and Illawarra Coastal Plains. Within the South Eastern Highlands Bioregion, records are more
widely scattered. However, overall it seems that the species is not found in landscapes that were naturally open or extensively cleared.
Within the Greater Southern Sydney Region the Spotted Quail-thrush is commonly encountered in suitable habitat, with sightings
strongly weighted toward sandstone areas. During the current surveys, over 140 records were collected with important areas including
Dharawal SCA, Metropolitan Special Area, Nattai NP and most of Blue Mountains NP. This species is rare on the fringes of the
Cumberland Plain with recent records from Box-Ironbark Woodland in the Holsworthy Military Area and sandstone transition forest in
Mulgoa (DEC 2006b).
A presence-only model was generated for the Spotted Quail-thrush predicting habitat in sandstone woodland areas with relatively high
canopy cover, on ridges and flat land, particularly in the cooler parts of the Study Area. The resultant model is fine scale and of good
quality and emphasises large areas of flat land such as Boyd Plateau, Bindook Highlands and southern Metropolitan Special Area on
the Woronora Plateau, but also much of the slopes and ridges elsewhere, such as within Nattai NP. It appears that little habitat has
been lost in the past, and this species is well reserved, with (70%) within conservation reserves, and much of the remainder within
SCA Special Areas.
The frequency with which the species has been encountered, and the amount of habitat that is protected within conservation reserves
and water catchment suggests that population remains secure in the Study Area. The Greater Southern Sydney Region also
comprises a significant proportion of the Spotted Quail-thrush’s range, and so plays an important role in the conservation of this
species in the long term. Any declines noted in this Region in the future may jeopardise the survival of the species across its entire
range.

Recommendations
x The Spotted Quail-thrush is fairly common in some parts of the Study Area
and has large amounts of habitat within protected areas. It is therefore a
relatively lower conservation priority for the Region.
x Few management actions are required for the conservation of the Spotted
Quail-thrush in the Region, though monitoring may be required if declines
outside of the area continue.
x As a ground-nesting species, the Spotted Quail-thrush is likely to benefit
from Fox and Cat control and the retention of fallen timber.

© Graham Etherington

104

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

105

SQUARE-TAILED KITE
Lophoictinia isura
RARE VISITOR

UNKNOWN

Species Profile
The Square-tailed Kite is a medium-sized, long-winged raptor with a diagnostic white face (Marchant and Higgins 1993). It is endemic
to the Australian mainland, where it is most often recorded within 250 kilometres of the coast (Garnett and Crowley 2000). In southern
Australia it is most regularly recorded in open eucalypt forest and woodland, where it hunts at canopy level feeding on birds, including
eggs and nestlings, and insects (Marchant and Higgins 1993). Breeding pairs utilise a large home range (up to 100 square kilometres)
during the breeding season. Square-tailed Kites migrate to northern Australia after breeding has completed, though the dispersal route
is unknown (Marchant and Higgins 1993).

Threats
Loss of habitat through land clearance is likely to be a major threat (NPWS 1999b), though it has been suggested that the Squaretailed Kite may also have benefited from partial clearance (Garnett and Crowley 2000). Also listed as potential threats are illegal
shooting, egg collection, disturbance of nest trees and inappropriate fire regimes (NPWS 1999b).

Local and Bioregional Conservation Status
The Square-tailed Kite is listed as Vulnerable on the NSW TSC Act (1995) due to a decline in abundance across this state. Within
NSW, this species has been detected across all Bioregions, though there are only scattered records from the South Eastern
Highlands. Important locations within the Sydney Basin Bioregion are the Shoalhaven/Jervis Bay area and the drier woodlands on
more fertile soils such as the Capertee Valley, Goulburn River area and the Cumberland Plain; with breeding recorded from all of
these locations except the last. Records exist for a number of reserves, including Jervis Bay and Goulburn River NPs, though its
preferred habitat often exists outside of the reserve system.
Within the Greater Southern Sydney Region, the Square-tailed Kite has in the past been considered to be a rare summer migrant
(Chafer et al. 1999, Hoskin 1991). There are only scattered records for the Study Area, including Maddens Plains, Waterfall and
Norton’s Basin; though it is known to breed in the Shoalhaven region to the south of the Study Area (Daly and Evison 1996). Recent
records are mostly from the Cumberland Plain, with sightings at Castlereagh, North Richmond and Holsworthy Army Reserve during
2006 (DEC 2006b). Importantly, all of these sightings were in autumn and winter, providing evidence that some birds are overwintering in the region and altering our perception of its status. Square-tailed Kites have previously been reported to be increasing to
the south of the Study Area, around Nowra (Chafer et al. 1999), though it is difficult to separate a rise in the awareness of this species
from an increase in numbers. Nonetheless, if a real increase has occurred, the warming trend that has been noted for the region is
thought to possibly be responsible (C. Chafer pers. comm.).
Overall, the Square-tailed Kite is rarely detected in the Study Area and no habitat map was derived due to insufficient records. The
drier woodlands of the Cumberland Plain are thought to contain good habitat and are likely to be important, with recent autumn/winter
surveys detecting this species at three separate locations (DEC 2006b). As the Square-tailed Kite can be difficult to identify, it is
poss ble that further individuals and breeding pairs exist in the Study Area and that it has been under reported in the past, particularly
in areas with restricted access such as the Holsworthy Military Area (M. Schulz pers. comm.). Further survey of the Cumberland Plain
during summer may detect more individuals of this species and help establish its habitat requirements, breeding and conservation
status across this area.

Recommendations
x The Square-tailed Kite is rare in the Greater Southern Sydney
Region, and its habitat preferences and threats against it are
poorly known. It is considered to be a moderate conservation
priority.
x Further targeted survey is recommended in order to ascertain
the species status and its habitat requirements in the Region.
x As a latitudinal migrant, this species may benefit from the
retention and enhancement of regional vegetation corridors.

© Tom Tarrant
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SUPERB FRUIT-DOVE
Ptilinopus superbus
EXTREMELY RARE VISITOR

DECLINING

Species Profile
The Superb Fruit-dove is a small, colourful rainforest pigeon. It usually feeds on fruit in the canopy of dense rainforest habitat, where,
apart from call, it can be difficult to detect. It can also be found in coastal scrub and Eucalypt forest with fruiting understorey trees. This
bird is found on the east coast of Australia, with records as far south as Tasmania, though it is less common south of 18 South, which
is thought to be the southern limit of breeding. It also occurs from eastern Indonesia, through New Guinea to the Solomon Islands
(Higgins and Davies 1996). It is known to feed on the fruit of introduced plant species, such as Lantana (Lantana camara) and Privet
(Ligustrum spp.) (Higgins and Davies 1996, K. Lindsay pers. comm.), and may be a vector in the spread of these weeds.

Threats
Clearance of rainforest, particularly in lowland areas, may limit the number of birds visiting New South Wales in the non-breeding
season. Migration seems to occur at night, and collisions with objects, such as lighthouses and windows, are common (Higgins and
Davies 1996). Two of the records from Wollongong LGA and many of the records from Sydney are individual birds that have flown into
windows (Chafer et al. 1999, Hoskin 1991).

Local and Bioregional Conservation Status
The Superb Fruit-dove is listed as Vulnerable on the NSW TSC Act (1995) due to a severe reduction in range and decrease in
abundance in NSW. The population in this state may be as low as 100 individuals, possibly migrants from the northern breeding
population (Recher et al. 1995). Most records in NSW occur on the far north coast or in urban areas on the coastal strip between
Newcastle and southern Sydney, although occasionally birds have been recorded as far south as Narooma.
Within the Greater Southern Sydney Region, the Superb Fruit-dove is very rarely recorded, with only half a dozen records from the
Wollongong area, a record from Engadine in April 1995 (DEC 2005a), and a male from Wattle Forest in Royal NP in 2002 (S. AnyonSmith pers. comm.). Occasional sightings continue to occur in the Illawarra to the south of the Study Area, the most recent being at
Jamberoo Mountain in February 2003 (Chafer 2004) and it is expected that individuals will continue to be detected occasionally in the
south-eastern parts of the Study Area.
This species only occurs as a rare visitor to the Study Area and due to insufficient records no model was derived. Notwithstanding this,
it is considered that, within the Region, coastal Illawarra is the key area for this. In particular any areas with a supply of fruiting species,
be they native or introduced, could occasionally be used. Native forests that are potential habitat are the rainforests of the Illawarra
Coastal Plain and Escarpment, particularly those communities that have a high proportion of fruiting trees such as Illawarra
Escarpment Subtropical Rainforest.

Recommendations
x The Superb Fruit-dove only occasionally uses habitat in the Region, and it does so in very low numbers, hence it is a lower
conservation priority.
x Protection of the wet-forest and rainforests of the Illawarra may benefit this species. In particular, retention, enhancement and
reconnection of lowland and littoral rainforests of the Illawarra Coastal Plain.
x As a migratory species, the Superb Fruit-dove may benefit from the retention and enhancement of regional corridors, in particular
the Illawarra Moist Forest Fauna Corridor which links Royal NP to Macquarie Pass NP along the Illawarra Escarpment (see Volume
One).
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SUPERB LYREBIRD
Menura novaehollandiae
COMMON RESIDENT

STABLE

Species Profile
The Superb Lyrebird is a large, distinctive, mostly ground-dwelling bird with long legs and a long prominent tail. The male has a
spectacular tail composed of a variety of feathers and an amazing vocal repertoire, intensifying in late summer and autumn when
territorial birds rake up numerous low display mounds, on which they sing and dance (Pizzey and Knight 1997). The species is famous
for its ability to mimic other species, and has been known to copy mechanical noises such as chainsaws. The Superb Lyrebird spends
a significant amount of time foraging on the forest floor, where it turns over large amounts of litter, soil and rotting logs in search of
invertebrates (Higgins et al. 2001). It mostly inhabits moist forests, ranging from just east of Me bourne along the east coast and
ranges to Stanthorpe in south-east Queensland (Pizzey and Knight 1997).

Cultural Significance
The Superb Lyrebird is a totem for the Tharawal people and remains a symbol of peace and conciliation (DEC 2005e). The species is
a feature of numerous legends and Dreamtime stories from throughout south-eastern Australia. One story from the Illawarra and
Shoalhaven tells of a singing competition between the Lyrebird and all the other birds, which eventually the Kookaburra won, leaving
the Lyrebird to retreat to the dark gullies under mosses and ferns (Peck 1925). Local names for the Superb Lyrebird include, Tharawal:
Calboonya (DEC 2005e), Gundungurra: Jakular (Russell 1914). The Lyrebird is also a very significant species for non-indigenous
Australians, featuring on the ten-cent piece and being highly recognisable and charismatic.

Threats
Populations of Superb Lyrebird have decreased in many parts of the mainland range, particularly south-eastern Queensland, south
and eastern Victoria and northern Sydney (Higgins et al. 2001). The species has been adversely affected by agriculture, clearing of
native forest and conversion to pine plantations, weed invasion and predation by Cats, Foxes and Dogs (Higgins et al. 2001). Other
threats include frequent fire which impacts on foraging habitat, interference with nest sites in cave overhangs and roadkills. During the
th
th
19 and early 20 Centuries, Lyrebirds were regularly shot or trapped for their decorative tail feathers (Higgins et al. 2001).

Local and Bioregional Conservation Status
The Superb Lyrebird is protected under the NSW NP&W Act (1974) and was nominated as a Species of Conservation Concern due to
its cultural significance to some of the Indigenous communities in the area. It is still widespread and common in the three coastal
Bioregions in NSW, with fewer records on the eastern tablelands. Within the Sydney Basin Bioregion it is common in most areas
except the drier locations such as the Hunter Valley floor, Cumberland Plain and the Capertee Valley. In the South Eastern Highlands
Bioregion it is restricted to the wetter eastern areas, though it is common around Kosciuszko NP. Within both these Bioregions,
records occur within many NPWS reserves.
Within the Greater Southern Sydney Region, the Superb Lyrebird is common in all areas other than the dry open forests, such as the
Cumberland and Illawarra Coastal Plains and to a lesser extent the Burragorang Valley. The moist forests of the Illawarra Escarpment
and the Hacking Valley in Royal NP have a high density of records (DEC 2005a). The abundance of this species is highlighted by the
fact that during the current surveys, over 300 records were collected, with its loud distinctive call often being recorded off-site during
systematic bird searches. The lack of records from the Cumberland Plain suggests that this species may have declined in this area,
though it is never likely to have been common in the open woodlands that predominated in this area. Systematic surveys of the
Cumberland Plain in 2006 found Superb Lyrebird to persist in sandstone transition forest along the Nepean River and Bargo River in
south-western Sydney and at Monkey Creek near The Oaks (DEC 2006b). All of these areas are larger patches of remnant vegetation
that are connected to the Woronora Plateau or Southern Blue Mountains.
A presence-only model for the Superb Lyrebird predicts habitat in higher rainfall areas with a coverage of tall forest, rainforest and the
woodlands and forests of the rainshadow valleys of the Southern Blue Mountains, particularly where there was greater canopy cover.
The resulting model particularly highlights moist forest above and below the Illawarra Escarpment and moister gullies in the rest of the
Study Area. The model is broad scale and of good quality. It reflects the fact that this species will often be found outside of wetter
gullies, occasionally even being found on dry ridgetops. Large quantities (74%) of this predicted habitat occur within conservation
reserves, so the Lyrebird is l kely to remain a feature of the forests of the Greater Southern Sydney Region.

Recommendations
x The Superb Lyrebird is common within the Study Area and there
are large amounts of habitat within protected areas. It is therefore
a lower conservation priority for the Region.
x Few management actions are required for the conservation of the
Superb Lyrebird in this area, though the control of Foxes and Cats
is likely to be beneficial.
x The Lyrebird remains a common and characteristic species within
traditional Wodi Wodi land in the northern Illawarra and there is
no evidence of declines in this area.

© K. Stepnell
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SWIFT PARROT
Lathamus discolor
EXTREMELY RARE AUTUMN/WINTER VISITOR

DECLINING

Species Profile
The Swift Parrot is a medium-sized, green parrot with distinctive red and blue head markings. It favours open eucalypt forest and
woodland where it feeds on nectar and lerps. It breeds only in Tasmania, and migrates to the mainland as far north as southern
Queensland during autumn and winter. During the non-breeding season it is nomadic, with small to large flocks congregating at
suitable food sources. Favoured food trees in NSW include Swamp Mahogany (Eucalyptus robusta), Mugga Ironbark (E. sideroxylon),
White Box (E. albens) and Spotted Gum (Corymbia maculata) (Higgins 1999).

Threats
The Swift Parrot has a total population of approximately 2000 individuals (Tzaros 2002) which may still be declining (Garnett and
Crowley 2000). Outside the breeding area the main threat is habitat destruction (Garnett and Crowley 2000). During the non-breeding
season it is nomadic due to the variable nature of the flowering of its favoured feeding trees. Therefore, it is sensitive to clearance of
areas that it may rely on once every few years. Due to its rapid flight, it is killed in collisions with windows, vehicles and fences (Garnett
and Crowley 2000). Psittacine Circoviral (beak and feather) Disease has been confirmed from wild Swift Parrots in NSW and has the
potential to adversely affect the population (NSW Scientific Committee 2002b).

Local and Bioregional Conservation Status
The Swift Parrot is listed as Endangered on the NSW TSC Act (1995) and on the Commonwealth EPBC Act (1999) and a national
recovery plan has been implemented in order to identify and protect key habitat and reverse population declines (Swift Parrot
Recovery Team 2001). The majority of records occur in the three coastal Bioregions and the NSW South West Slopes Bioregion. In
the Sydney Basin Bioregion, most Swift Parrot are found in coastal habitats, particularly on the Central Coast, but they are also
regularly recorded in the Hunter and Capertee Valleys and the Cumberland Plain. Few records occur within reserves, though Nattai
and Werakata NPs are exceptions. Annual surveys across the range of the Swift Parrot have greatly emphasised the importance of its
winter feeding grounds in NSW (D. Saunders pers. comm.).
Within the Greater Southern Sydney Region, Swift Parrots occur in three main areas: the Illawarra Coastal Plain, the Cumberland
Plain and the Burragorang Valley. They have been recorded at the latter site since 1941 (Chafer et al. 1999) and most recently near
the Jooriland Homestead in 2002 where they were feeding on lerps in the Red Gum-Box Woodlands. Swamp Mahogany is an
important food source in the Illawarra (Chafer 2003). Recent surveys on the Cumberland Plain have recorded Swift Parrot at Monkey
Creek, Holsworthy Army Base, Razorback Range and Cuthill Road in Cobbitty, with groups of over 15 individuals at the latter two sites
(DEC 2006b). In 2007 Swift Parrots were recorded on two occasions in Woonona in northern Wollongong (M. Schulz pers. comm.).
A statistical model was not developed for the Swift Parrot due to a lack of spatially accurate records in native vegetation. This species
is often recorded feeding in isolated trees, including within gardens, or flying over the canopy. Therefore a habitat map was developed
from an Aerial Photograph Interpretation layer of the vegetation communities of the Region, selecting vegetation dominated by White
Box, Spotted Gum, Swamp Mahogany or Mugga Ironbark; the major feed trees in the area. The map is broad scale and of moderate
quality and predicts the largest area of habitat within the Burragorang Valley, with smaller patches around Glenmore, west of
Liverpool, around Wedderburn and on the Illawarra Coastal Plain. This map underestimates habitat on the Cumberland Plain and
Illawarra Coastal Plain as it does not include vegetation communities where feed trees occur in lower densities, or communities
dominated by less important feed tree species. As this bird will use trees in isolated remnants to feed, most remnant vegetation of the
Cumberland Plain and woodlands of coastal Illawarra could be considered potential habitat. Within the area, approximately 60 percent
of habitat is within Nattai NP, though this is a very poor indication of the conservation status of the species as extensive tracts of
habitat have already been cleared in the Burragorang and Wollondilly Valley and in particular, the Cumberland Plain.

Recommendations
x The Swift Parrot is extremely rare within the Region where it has suffered
considerable loss of habitat. It is considered to be of the highest conservation
priority across the Region.
x Management for the Swift Parrot should focus on the protection and
enhancement of Grassy Box Woodlands, particularly in the Burragorang and
Wollondilly Valleys and Cumberland Plain and the Swamp Mahogany forests
of the Illawarra coast.
x Any sites containing winter-flowering Eucalypts, particularly those that have
been utilised by Swift Parrot in the past, should be protected.
x Local councils can assist by planting Swift Parrot feed trees as street or park
plantings as these will readily be used. Suggested species include: Swamp
Mahogany or Spotted Gum in Wollongong LGA and Mugga Ironbark, White
Box or Spotted Gum on the Cumberland Plain.
x Replanting and regeneration of appropriate feed trees is recommended for
the Burragorang Valley. Reduced grazing by kangaroos will assist
regeneration of woodlands in this area (see Eastern Grey Kangaroo profile).
x Retaining or restoring connectivity between remnants of habitat is probably
important for this species. Particularly important may be a Grassy Box
Woodland corridor that runs south along the Wollondilly River.
x Further targeted survey for this species during Autumn and Winter is
recommended on the Cumberland Plain and Illawarra Coastal Plain.
x Continued annual survey of habitat in the Burragorang Valley is
recommended to help understand the temporal use of this resource.
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TAWNY-CROWNED HONEYEATER
Gliciphila melanops
UNCOMMON RESIDENT

PROBABLY STABLE

Species Profile
The Tawny-crowned Honeyeater is a small to medium-sized slender honeyeater with a long black bill, and a creamy-buff crown
separated by a white eyebrow from a black mask. The species is endemic to southern Australia, occurring primarily in heathland,
mostly in coastal regions of the temperate zone, but also on sandplains in semi-arid regions (Higgins et al. 2001). The species has
also been recorded in mallee, Eucalypt woodlands and street trees (Pizzey and Knight 1997). It has been found in a number of studies
to reappear in burnt areas within a year, reaching peak numbers within a few years of the fire event (Jordan 1987, Hopkins and Smith
1996, Woinarski 1989). The Tawny-crowned Honeyeater consumes nectar and arthropods, foraging at flowers and among the foliage
of low shrubs, and occasionally on the ground (Higgins et al. 2001).

Threats
The range and abundance of Tawny-crowned Honeyeater is thought to have declined, following the clearing of native vegetation
(Higgins et al. 2001). As this species is dependent on fire, inappropriate fire regimes, particularly in association with drought, may
cause decreases in local populations (Olsen et al. 2003). Nonetheless, this species may have benefited from European burning
regimes in some coastal regions of Tasmania where original Eucalypt forest has been replaced with dense scrub (Higgins et al. 2001).
Birds Australia (2003) lists predation by introduced mammalian carnivores and/or avian nest predators as a potential threat, probably
because it nests close to the ground (Higgins et al. 2001). Habitat alteration from land subsidence due to longwall mining is a potential
threat in this region as the core of its range is on the Woronora Plateau, half of which will be undermined in the future.

Local and Bioregional Conservation Status
The Tawny-crowned Honeyeater is listed as Protected under the NSW NP&W Act (1974) and it has been listed as a Species of
Conservation Concern for this project due to a decrease in reporting across its range between 1984 and 2002 (Barrett et al. 2003). In
NSW it is mostly restricted to the eastern parts of the three coastal Bioregions. Within the Sydney Basin Bioregion, most records are
from coastal sandstone reserves such as Munmorah and Dharawal SCAs, Brisbane Water and Royal NPs and around the shores of
Jervis Bay, though occasional sightings are also made in the Blue Mountains and Morton NPs.
Within the Greater Southern Sydney Region, the Tawny-crowned Honeyeater has been regularly recorded in the northern Woronora
Plateau within Royal NP, Dharawal SCA and Holsworthy Military Area, though occasional records occur elsewhere. The Post-fire
Study of the fauna of the Woronora Plateau has shown that numbers increased significantly following the 2001 fires (DEC 2004d).
During this project records were all from upland swamps and woodlands in the Woronora Special Area and Dharawal SCA.
A presence-only model was developed for the Tawny-crowned Honeyeater that predicted on high levels of Heath-leaved Banksia
(Banksia ericifolia). This model predicts habitat well in some areas, but is thought to overpredict in others, particularly the southern
Metropolitan Special Area; thus is considered to be of moderate quality overall and is broad in nature. It is thought that other factors
may be important to the Tawny-crowned Honeyeater such as the height of the vegetation and time since fire, which is a difficult
parameter to incorporate into modelling. As habitat quality appears to change dramatically over time, the area mapped as high-quality
may only be used in the first five years following a fire. Other areas, such as within Cataract catchment that have remained unburnt for
extensive periods may not be high-quality until a fire event occurs. Nevertheless, a few records exist for Barren Grounds NR to the
south of the Study Area (Chafer et al. 1999) and it is possible that Upland Swamps in Avon catchment are also used. About half (53%)
of the predicted high quality habitat is within conservation reserves and much of the remainder is from the catchments of the SCA
Special Areas.

Recommendations
x The Tawny-crowned Honeyeater is uncommon within restricted habitat across
the Region with the majority of habitat occurring within the reserve system or
the Sydney Catchment Authority Special Areas. Therefore, it should be
considered a moderate conservation priority.
x The core of this species range occurs on the Woronora Plateau and this area is
important at a regional, bioregional and whole of range level. Degradation of the
swamps in this area could quickly change the status of the Tawny-crowned
Honeyeater.
x Land subsidence from longwall mining should be monitored to ensure it does
not impact on habitat for the Tawny-crowned Honeyeater.
x The Tawny-crowned Honeyeater should remain a Species of Conservation
Concern as its narrow habitat range makes it vulnerable to future declines.

© Geoffrey Dabb
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TURQUOISE PARROT
Neophema pulchella
UNCOMMON VISITOR

POSSIBLY DECREASING

Species Profile
The Turquoise Parrot is a small, brightly coloured parrot, distinguished by its bright green upper parts, yellow under parts and blue
face and shoulder patch. The male is considerably brighter than the female, and also has a red shoulder band. Usually occurs in pairs
or small family parties in eucalypt woodlands and open forests that have a ground cover of grasses. It nests in tree hollows, and has a
usual clutch size of two to five eggs (Higgins 1999). It is restricted to eastern Australia, where its range has contracted by over 50
percent since the 1890s (Garnett and Crowley 2000).

Threats
Key threats include: ongoing clearing for agriculture, which has greatly reduced the overall distr bution; predation by cats and foxes;
loss of hollows that are used for nesting in managed forests; and inappropriate burning regimes that may favour a shrubby rather than
a grassy understorey (Garnett and Crowley 2000). Fire can impact on the breeding of this species through the destruction of dead
stumps, but can positively affect feeding habitats (Quin and Baker-Gabb 1993). Further threats include removal of dead wood and
dead trees (NSW Scientific Committee 2003d), Psittacine Circoviral (beak and feather) disease (DEH 2004c), habitat alteration by the
invasion of exotic perennial grasses such as Serrated Tussock (Nassella trichotoma) and land subsidence due to longwall mining. In
Western Sydney the invasion of habitat by African Olive has resulted in a loss of foraging habitat.

Local and Bioregional Conservation Status
The Turquoise Parrot is listed as Vulnerable on the NSW TSC Act (1995) and is listed by Garnett and Crowley (2000) as Near
Threatened. Within NSW, the number of records is highest along the western slopes (Nandewar, Brigalow Belt South and NSW South
West Slopes Bioregions) and in the Sydney Basin Bioregion (DEC 2005a). In the latter, it is most commonly found within dry Grassy
Box Woodland environments in the Hunter and Capertee Valleys and to a lesser extent the Cumberland Plain. Important conservation
reserves for this species include Yengo and Goulburn River NPs, Munghorn Gap NR and Yerranderie SCA. It is rarely recorded in the
South Eastern Highlands Bioregion.
Within the Greater Southern Sydney Region, the Turquoise Parrot is uncommonly recorded. During the current surveys, this species
was detected in two disparate environments, Grassy Box Woodlands on fertile soils and in Upland Swamps on the Woronora Plateau.
Turquoise Parrots were seen around the Butchers Creek/Coxs River area, in the Burragorang Valley, and north of Avon Dam in
Grassy Box Woodlands; and around Molly Morgan Crossing in southern Avon Catchment in Upland Swamps. Turquoise Parrots are
not resident in the swamps of the Woronora Plateau, but appear to visit occasionally when certain food sources are available or when
resources elsewhere are low (C. Chafer pers. comm.). There are a number of older records from the Cumberland Plain, with museum
specimens from Campbelltown and Appin, and several sightings from around Bargo. It has declined severely in this area, with recent
surveys of the Cumberland Plain not detecting this species (DEC 2006b). It is now thought to be extremely rare or absent throughout
the Cumberland Plain, though suitable habitat still exists, particularly in the south, and it is expected that this area is still used
occasionally (M. Schulz pers comm. D. Hobcroft pers. comm).
A presence-only model was developed that predicted habitat in Grassy Box Woodlands on higher fertility soils and in Upland Swamps.
This model is broad-scale and of moderate quality, defining important areas as the woodlands on Permian soils in the Burragorang
and Coxs River Valleys, the swamps of the Woronora Plateau and the Cumberland Plain. This Cumberland Plain would probably have
been important in the past, but extensive clearing has reduced the suitability of this area. Also, due to the transient nature of this
species, it would be expected that much of this habitat will be unoccupied most of the time, other than in the Burragorang Valley where
small numbers occur more regularly. A significant proportion of this habitat is within conservation reserves (55%), though this is a poor
reflection of the conservation status of the species with a large amount of habitat already lost from the Cumberland Plain.

Recommendations
x The Turquoise Parrot is rare within the Region though core populations occur
within the reserve system. It is a moderately-high conservation priority overall.
x The Turquoise Parrot is extremely rare on the Cumberland Plain and it is of the
highest conservation priority for this local area. Targeted survey of predicted
habitat may locate remnant populations in this area.
x Management for this species should focus on the protection and enhancement of
Grassy Box Woodlands on higher-fertility soils, particularly in the Valleys of the
Southern Blue Mountains, and on the Cumberland Plain.
x The Turquoise Parrot occasionally uses Upland Swamps on the Woronora
Plateau, and these should be monitored to ensure that land subsidence due to
longwall mining does not impact on this habitat.
x Retaining or restoring connectivity between remnants of habitat is important.
Particularly important may be a Grassy Box Woodland corridor running south
along the Wollondilly River – the “Wollondilly Linkage” (see Volume One).
x Overgrazing and collection of firewood and the destruction of dead trees should
be controlled in areas occupied by the Turquoise Parrot.
x Control of African Olive from potential habitat on the Cumberland Plain will benefit
this bird.
x The control of exotic grasses, particularly Serrated Tussock, may be important for
this species. This is particularly important for the Burragorang Valley, where
infestation has been kept to a low level and may still be managed in an affordable
and successful manner.
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VARIED SITTELLA
Daphoenositta chrysoptera
COMMON RESIDENT

LOCAL DECLINES

Species Profile
The Varied Sittella is a small tree-dwelling bird with a compact body, very short tail, broad rounded wings and a long slender upturned
bill (Higgins and Peter 2002). Plumage varies around Australia, though the adults are always greyish above and white below, with
black upper wings and a black tail that has a prominent white tip. The Varied Sittella inhabits a wide range of habitats, from open
eucalypt woodland and forest to mallee, coastal scrub, and scrubby parks and gardens (Pizzey and Knight 1997). It is more common
in habitats dominated by trees with rough, fibrous or scaly bark, in which it can be seen foraging in groups down trunks and larger
branches for insects. It occurs throughout Australia except parts of north-west Western Australia and north-east South Australia
(Higgins and Peter 2002).

Threats
Clearing of woodlands and forests appears to have reduced the abundance of Varied Sittella in some parts of its range (Higgins and
Peter 2002) and it has been identified as declining in the wheat-sheep belt as a consequence of widespread clearing for agriculture
(Reid 1999). Environment ACT (2004) lists specific threats as removal of live and dead timber, removal of patches of regrowth
eucalypts or shrubs and inappropriate fire regimes. The exposed position of the nest, long incubation and nesting periods and often
conspicuous behaviour of birds at the nest may result in low nesting success (Noske 1998).

Local and Bioregional Conservation Status
The Varied Sittella is listed as Protected under the NSW NP&W Act (1974) and it has been included as a Species of Conservation
Concern due to a 20 percent decline in the frequency of reporting between 1984 and 2002 for the Sydney Basin and South Eastern
Highlands Bioregion (Barrett et al. 2003). Within NSW it has been recorded from all Bioregions except those in the extreme north west.
It is widely distributed in the Sydney Basin Bioregion, although records are biased away from the most infertile, rugged sandstone
environments such as the Erskine Range, Morton and Wollemi NPs. In the South Eastern Highlands Bioregion it is widespread but
there are few records from highly cleared or naturally open areas, such as around Oberon and Cooma (DEC 2005a).
The Varied Sittella is widespread in the Greater Southern Sydney Region, with over 60 new locations recorded during the current
survey program. It was recorded in small numbers throughout, though it was found to be very uncommon in the most-rugged
sandstone plateaux such as the northern Woronora, Nattai and Burragorang Plateaux and Woodford and Erskine Ranges. Moreover, it
has not been recorded in the rainforests or cleared areas below the Illawarra Escarpment. Recent surveys of the Cumberland Plain
have detected this species at a number of locations, most-often from the shale-sandstone transition forests that fringe the plain (DEC
2006b).
A presence-only model predicted Varied Sittella habitat in flatter environments with moderately tall trees, particularly in dry box
woodlands and forests on more fertile soils. This is considered to be a good-quality model that predicts broadly across the region
highlighting areas in the valleys of the Nattai, Burragorang and Coxs River, and the fragments on the Cumberland Plain, western
Metropolitan Special Area and the Boyd Plateau. Large amounts of this habitat (61%) are within conservation reserves, though the
model suggests that significant amounts of habitat have also been lost from the Cumberland Plain.
The frequency with which the species has been encountered and the amount of habitat within reserves suggests that the population
within the Region remains secure, if thinly distributed. The preference for vegetation on more fertile soils suggests that this species
may have declined in the past and may be vulnerable to further declines.

Recommendations
x The Varied Sittella is relatively common within the Greater Southern
Sydney Region and has a fair amount of habitat within protected
areas. It is therefore a lower conservation priority.
x The Varied Sittella is likely to have declined significantly on the
Cumberland Plain and it is a high local priority in this area.
x The Varied Sittella should remain a Species of Conservation Concern
because its preference for higher-fertility woodlands and shalesandstone transition forests mean it is vulnerable to decline.

© Geoffrey Dabb
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WHITE-WINGED CHOUGH
Corcorax melanorhamphos
LOCALLY COMMON RESIDENT

LOCAL DECLINES

Species Profile
The White-winged Chough is large black bird, with distinctive white wing patches (usually only vis ble in flight) a red eye and a long
curved bill. It is a gregarious bird, mostly occurring in small noisy groups of five to ten. It has two main calls, one being a mournful
whistle and the other a harsh grating ‘hass’ (Pizzey and Knight 1997). This species maintains large feeding territories (up to 1000ha),
where it feeds mainly on the ground on insects and some seeds. It is a communal breeder and builds a large mud nest in which it lays
three to five eggs (Pizzey and Knight 1997). It is endemic to south-eastern Australia (Schodde and Mason 1999).

Threats
Threats are poorly known, though the greatest is probably reduction and modification of habitat, particularly through land clearance for
agriculture and urbanisation. Watson et al. (2001) showed that the White-winged Chough is sensitive to habitat fragmentation and
research is currently underway to determine whether being a communal breeder exacerbates this (Beck and Heinsohn 2003). This
species has also been noted to be particularly sensitive to poison baits used for feral animal control (APVMA 2005). This species is
susceptible habitat alteration by overgrazing and the removal of fallen timber. The invasion of exotic perennial grasses such as
Serrated Tussock may also impact on this bird.

Local and Bioregional Conservation Status
The White-winged Chough is listed as Protected under the NSW NP&W Act (1974) and has been listed as a Species of Conservation
Concern due to range-wide declines in the frequency of reporting between 1984 and 2002 (Barrett et al. 2003). It is found throughout
much of NSW and is generally common in the Sydney Basin and South Eastern Highlands Bioregions; though it is absent from the
eastern suburbs of Sydney and the Illawarra Coastal Plain. It is also rare in the rugged sandstone reserves such as Wollemi NP
though there are many sightings from other reserves such as Goulburn River, Scheyville and Tarlo River NPs and Black Andrew and
Winburndale NRs
Within the Greater Southern Sydney Region the White-winged Chough is thought to have suffered a decline in abundance on the
Cumberland Plain (Hoskin 1991). It is locally common in the western-most parts of the Region, with areas such as the Boyd Plateau
and Burragorang and Wollondilly Valleys being important. It much less common in the east of the Study Area, though it is still patchily
distributed on the Cumberland Plain, particularly around Holsworthy Army Base and in the Bargo-Wilton area (DEC 2006b). The
White-winged Chough does not utilise the more rugged and depauperate sandstone plateaux such as the Woodford and Erskine
Ranges and northern Woronora and Nattai Plateaux. The current survey program found the White-winged Chough to remain common
within suitable habitat, particularly in the rain-shadow valleys of the Southern Blue Mountains, and 61 new locations were recorded.
A presence-only model predicted habitat to occur in lower rainfall areas with taller forests, high levels of grass, and in flatter areas.
Also included was a variable describing the amount of Allocasuarina in the vegetation, which broadly reflects woodlands and forests
on moderately fertile soils. The resultant model is broad in scale and of good quality, emphasising western Kanangra-Boyd NP,
Tallygang Mountain, the Burragorang Valley, Scotts Main Range and the Cumberland Plain. Large areas are protected in conservation
reserves particularly Kanangra-Boyd, Blue Mountains and Nattai NPs, however extensive areas of private land on the Cumberland
Plain and around Tallygang Mountain are also predicted as important thus the overall level of reservation is around 60%. Moreover,
the White-winged Chough would appear to have already suffered significant loss of habitat in these areas.
The frequency with which the species has been encountered and the amount of habitat within reserves would indicate that the
population within the Region remains secure at present. A preference for vegetation on more fertile soils suggests that this species
may be vulnerable to further declines, particularly on the Cumberland Plain where many Grassy Box Woodland birds have already
disappeared or declined to near extinction.

Recommendations
x The White-winged Chough is relatively common within the
Region and has a significant amount of habitat within
protected areas. It is therefore a lower conservation priority.
x The White-winged Chough has declined significantly on the
Cumberland Plain and it is a high conservation priority in this
area.
x The White-winged Chough should remain a Species of
Conservation Concern because its preference for higherfertility woodlands mean it is vulnerable to decline, and
because of previously noted declines from across its
distribution.

© Debbie Andrew
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WOMPOO FRUIT-DOVE
Ptilinopus magnificus
LOCALLY EXTINCT

Species Profile
The Wompoo Fruit-dove is a large, colourful rainforest pigeon. It is most regularly found in large patches of tall subtropical or tropical
rainforest, where it utilises the middle strata for breeding. It feeds on fruits from a wide variety of trees, vines and palms, usually in the
dense canopy where it is often first detected by its distinctive call. A number of subspecies occur along the eastern coast of Australia
and New Guinea, with the largest race (magnificus) in New South Wales (Higgins and Davies 1996).

Threats
The population of Wompoo Fruit-dove within the Illawarra was reduced by “hunting, museum collecting and habitat destruction.”
(Chafer et al. 1999). Across its range it has been hunted for food, sport and to prevent damage to fruit crops (Higgins and Davies
1996). Removal of lowland rainforest, which it utilises in the non-breeding season, is thought to limit the population size in northern
New South Wales (Recher et al. 1995). It is one of the species that has been identified as using the Endangered Ecological
Community of Lowland Rainforest on Floodplain in the NSW North Coast Bioregion that has been greatly reduced by clearing (NSW
Scientific Committee 1999b). Other activities that impact on rainforest vegetation, such as logging of areas with a mesic understorey
and inappropriate fire regimes, may also impact on this species (NPWS 2002d).

Local and Bioregional Conservation Status
The Wompoo Fruit-dove is listed as Vulnerable on the NSW TSC Act (1995) due to a severe reduction in range and decrease in
abundance across NSW. The majority of records within NSW occur within the NSW North Coast Bioregion with the occasional record
within the Sydney Basin Bioregion, such as Collaroy, Newcastle and most recently Berkeley Vale on the Central Coast (DEC 2005a).
The Wompoo Fruit-dove appears to be locally extinct in the Greater Southern Sydney Region, though it was once common in the
rainforests of the Illawarra escarpment and coastal plain, south to Cambewarra Mountain (Chafer et al. 1999). It was originally
described from a specimen collected at Red Point, Port Kembla, and was a moderately common breeding resident in the 1840s, with
the most-recent confirmed record being at Mt. Keira in 1920. There have been occasional sightings since this time, though all recent
records are considered unconfirmed (Chafer et al. 1999). The nearest resident population is in the Barrington Tops area and it is
probably difficult for the species to re-establish naturally in the Illawarra.
As the Wompoo Fruit-dove is considered to be locally extinct the southern extreme of its distr bution, there has been no attempt to
map suitable habitat in the Region. Nevertheless, it is known that this species once relied on the rainforests of the Illawarra
escarpment and coastal plain, including littoral rainforest.

Recommendations
x The Wompoo Fruit-dove is considered to be locally extinct in the
Region, hence it is a lower conservation priority.
x Should a natural or reintroduced population become established,
management should focus on the protection of the wet-forest and
rainforests of the Illawarra. In particular, this species may benefit
from the retention, enhancement and reconnection of lowland and
littoral rainforests of the Illawarra Coastal Plain.

© Chris Ross
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BARKING OWL
Ninox connivens
RARE RESIDENT

POSSIBLY DECLINING

Species Profile
The Barking Owl is an owl of intermediate size between the Powerful Owl (N. strenua) and the Southern Boobook (N. boobook). It has
dark brown upper-parts and a white underbody with coarse brown streaking (Higgins 1999). It is often identified by its call, which is a
distinctive, dog-like barking. It usually inhabits dry open eucalypt forests and woodlands, where it is often associated with hydrological
features such as rivers and swamps (Taylor et al. 2002a). It is an opportunistic feeder, eating more insects than other large forest
owls, though consuming small mammals and birds during the breeding season (Higgins 1999). It nests in hollows of live trees, often on
the edge of cleared country, where it lays one to three eggs (Taylor et al. 2002b, NPWS 2003a).

Threats
The main identified threat to the species is habitat destruction; particularly the clear-felling for agriculture of woodlands and forests
from low-lying, fertile areas (Taylor et al. 2002b). Remaining habitat is often subjected to degradation through grazing or forestry
operations that fell old-growth and over-mature trees, thus reducing available nesting sites (Kavanagh et al. 1995, NPWS 2003a).
Other threats include predation, particularly of fledglings, mortality from collisions with fences and vehicles, and secondary poisoning
from rodenticides (NPWS 2003a). The collection of firewood and competition from feral honeybees (Apis mellifora) are further, more
nebulous threats (Garnett and Crowley 2000, NSW Scientific Committee 2003d). The long generation time of this species is a further
issue, as it does not have the ability to recover quickly following population declines (NSW Scientific Committee 1998b).

Local and Bioregional Conservation Status
The Barking Owl is listed as Vulnerable on the NSW TSC Act (1995) due to a severe reduction in range and a decrease in abundance
within NSW. For this reason, a recovery plan has been drafted outlining the key management actions required to ensure the long-term
survival of the species across NSW (NPWS 2003a). Records occur throughout the state, though it is rarer in the far west and at higher
altitudes (DEC 2005a). Within the Sydney Basin Bioregion, important locations include the Capertee Valley and western Hunter Valley.
Within this Bioregion, few records occur within conservation reserves, though surveys have recently obtained a number of records
from Grassy Box Woodlands on the peripheries of Yengo, Wollemi and Manobalai NPs (DEC 2006a).
Within the Greater Southern Sydney Region there are only 18 locations recorded for the Barking Owl; with many of these considered
to be misidentifications. Throughout the Region, over 490 call playback sites and 688 person-hours of spotlighting have elicited only
four positive identifications, despite being effective methods of detection elsewhere in the Sydney Basin (DEC 2005h). During the
current survey program, only two definite records were obtained: at the Bindook Highlands and on Scotts Main Range. Another
unconfirmed record was obtained in crown land near The Oaks in the west of the Cumberland Plain. Recent surveys of the
Cumberland Plain recorded a Barking Owl at the Razorback Range and another just north of the Study Area near Richmond (DEC
2006b). When these records are considered with other reliable records there is a trend toward sightings being in grassy open
woodlands on higher-fertility soils; such as in the Burragorang and Wollondilly Valleys, Bindook and on the Cumberland Plain. This fits
with what is known of the species habitat requirements elsewhere in its range (NPWS 2003a). There are also a number of records
from urban areas, most of which are thought to be misidentifications, though it is poss ble that birds may visit these areas occasionally.
Overall, the exceedingly low rates of detection indicate that the Barking Owl is extremely rare throughout the entire Greater Southern
Sydney Region.
Due to insufficient reliable records, a predictive model was not generated for the Barking Owl. Nevertheless, it is thought to occur
either patchily, or at extremely low densities throughout much of the Region; particularly in areas where there are grassy open
woodlands. This preference suggests that the Barking Owl is poorly reserved within the Greater Southern Sydney Region. The
Cumberland Plain once would have provided important habitat for this species, however fragmentation and land clearance has
probably rendered much of the area unsuitable. Nonetheless, areas with a higher proportion of remnant vegetation, such as around
Wilton, Bargo and in the west around The Oaks, appear to still provide suitable habitat (D. Hobcroft pers. comm.). The Burragorang
and Wollondilly Valleys contain a significant amount of intact Grassy Box Woodland and are likely to be the most important areas
within the Region.

Recommendations
x The Barking Owl is extremely rare within the Region and is a high
conservation priority. In particular, if any nesting or roost sites are found,
they should be protected.
x Protection and enhancement of Grassy Box Woodlands is paramount to the
survival of this species in the area, particularly in the Burragorang and
Wollondilly Valleys and other areas of the southern Blue Mountains, but also
on the Cumberland Plain.
x Removal of hollow bearing trees, even in semi-cleared country, should be
avoided.
x Given the rarity of the Barking Owl in this study, a review of the status of the
Barking Owl across all of NSW, is recommended; with investigation and
refinement of existing records, collection of additional records and modelling
of potential habitat.

© Michael Todd
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BUSH STONE-CURLEW
Burhinus grallarius
POSSIBLY LOCALLY EXTINCT

DECLINING

Species Profile
The Bush Stone-curlew is a large distinctive bird with long legs, a short dark bill and large yellow eyes, with grey-brown coloration
above and streaked buff-white below (Pizzey and Knight 1997). It is a shy and cryptic species that is more often heard than seen with
its distinctive, eerie high-pitched wailing call heard mostly during the night (NPWS 1999j). The species is widespread in north and
north-eastern Australia, as well as coastal Western Australia and many coastal islands. It is absent or scattered in inland Australia, but
ranges into south-western Papua New Guinea (Marchant and Higgins 1993). The Bush Stone-curlew prefers lightly timbered open
forest or woodland, with a ground cover of short sparse grass, few or no shrubs, a well structured litter layer and fallen timber debris
(Johnson and Baker-Gabb 1994). They roost, nest and forage on the ground, primarily feeding upon invertebrates, frogs, lizards,
snakes and some vegetation and seeds (Marchant and Higgins 1993).

Threats
Multiple factors have contributed to the decline of the Bush Stone-curlew in southern Australia. These include: habitat clearance for
agriculture and urban development; habitat degradation by pastoralism and removal of timber debris from vegetation remnants; illegal
hunting (NPWS 2003b); predation by introduced carnivores including Foxes, Pigs, Dogs and Cats; altered fire regimes, in particular
frequent burning; and consumption of poison baits laid to control Rabbits (NPWS 1999j). Larkins (1989) noted that Bush Stonecurlews disappeared from the Cabramatta Creek area of Prestons in the early 1950s once the landuse was altered from grazing and
orchards to market gardens.

Local and Bioregional Conservation Status
The Bush Stone-curlew is listed as Endangered on the NSW TSC Act (1995) due to a severe decrease in abundance and reduction in
range across NSW. Scattered records occur across NSW, though most recent records are from the NSW North Coast, Darling
Riverine Plain, Riverina and Sydney Basin Bioregions. In the Sydney Basin they were once resident but are now close to extinction,
though small numbers manage to persist on the Central Coast, particularly around Brisbane Water, and at least one bird still survives
at Careel Bay on Pittwater. Other records occur at scattered locations including Port Stephens, the Cumberland Plain, Shoalhaven
Heads (DEC2005a) and Nowra.
This species is very close to extinction across the Greater Southern Sydney Region or is possibly already locally extinct. Bush Stonecurlews were extirpated from the Illawarra due to clearing of grassy woodlands, with the closest record being from 1981 at Appin
(Chafer et al. 1999). Others have been detected at Couridjah and Wedderburn in the early 1990’s; and there are a number of
Australian Museum specimens from Colo Vale, Macquarie Fields and Thirlmere - with the most recent from Hoxton Park in 1950.
Encouragingly, there is a recent unconfirmed report of Bush Stone-curlew from the southern Blue Mountains (M. Jones pers. comm.).
Also, a pair was found in relatively undisturbed bushland just to the north of the Study Area at the RAAF Base at Orchard Hills, near
Penrith (NPWS 1997), and a single individual has recently been confirmed to still exist at this site. There is a chance that this bird
persists in some parts of the Region, particularly on the western edge of the Cumberland Plain (C. Price pers. comm.), but breeding
probably is no longer successful due to predation by Foxes and Cats.
Due to the lack of accurate records, no model was developed for the Bush Stone-curlew. It once inhabited the Grassy Box Woodlands
of the Cumberland Plain and Illawarra Coastal Plain (and probably the Burragorang Valley), but this habitat does not appear to be
suitable at present. Key impacts in the Region have been clearing, disturbance of the ground-layer (by collection or burning of fallen
timber) and predation by Cats and Foxes.

Recommendations
x No populations of Bush Stone-curlew are currently known from the Greater Southern
Sydney Region and it may be locally extinct. In the event of any individuals being
rediscovered, they would be of the highest conservation priority.
x Any site where Bush Stone-curlew is found should be targeted for immediate
management action with regards to the control of feral predators and protection from
disturbance from humans, pets and other factors.
x In general, protection and enhancement of Grassy Box Woodlands is key in the
protection of this species.
x Targeted Survey, particularly using the call playback technique, should be undertaken
in areas where possible sightings have been made or are likely to be made, for
instance in the western part of the Cumberland Plain around Thirlmere Lakes and in
parts of the Southern Blue Mountains.

© Nevil Lazarus
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MASKED OWL
Tyto novaehollandiae
RARE RESIDENT

POSSIBLY DECLINING

Species Profile
The Masked Owl is a large ‘barn’ owl that has three colour morphs (with intermediates), but is distinguished from the similar Barn Owl
(T. alba) by its larger size, more thickset and hunchbacked appearance, fully feathered legs and larger feet (Higgins 1999). It inhabits
a wide range of woodland habitats with large hollows for roosting and open areas for hunting. It feeds mostly on small ground-dwelling
mammals and occasionally on diurnal birds, Sugar Gliders (Petaurus breviceps) and insects. This owl has a home range of 800 to
1200 hectares, nesting in hollow trees (usually eucalypts) where it lays two to three eggs (Kavanagh 2002).

Threats
Clearance of native forest for agriculture and urban development and fragmentation of habitat has decreased the abundance of
Masked Owls; with remnants of less than 200 hectares being unsuitable for the species (Kavanagh 2002, Garnett and Crowley 2000).
Some forestry practices affect the species through removal of hollows or reduction in foraging habitat due to vigorous regrowth
(Garnett and Crowley 2000); though modern mosaic logging operations may be less problematic (Kavanagh 2002). The removal of
dead wood and dead trees is considered to be a key threatening process affecting this species (NSW Scientific Committee 2003d).
Habitat alteration due to infestation with African Olive is likely to be a threat in Western Sydney (M. Schulz pers. comm.).

Local and Bioregional Conservation Status
The Masked Owl is listed as Vulnerable on the NSW TSC Act (1995) due to a reduction in range and a decrease in abundance across
NSW. For this reason, a recovery plan for the species has been drafted outlining the actions required to ensure the long-term survival
of this and other large forest owls (DEC 2005d). The majority of records in the Atlas of NSW Wildlife are within the three coastal
Bioregions, with fewer records in the South Eastern Highlands. Within the Sydney Basin, the open woodlands of the coastal plains
between Wyong and Port Stephens support the highest numbers of this species; though this area is currently under considerable
threat from development. Important reserves in the Sydney Basin are Brisbane Water and Jervis Bay NPs and Berowra Valley RP.
This species has only irregularly been recorded within the Greater Southern Sydney Region. Sightings are scattered, though a number
of records occur on the Cumberland Plain, in Nattai NP and through the Metropolitan Special Area and Royal NP. During the current
surveys, a response was elicited at nine call-playback sites, with a further eight locations recorded incidentally; doubling the number of
records known from the Study Area. New records were obtained in the Burragorang Valley, Scotts Main Range, Colong Caves,
Wombeyan Caves Road and west of Lake Nepean. Further to this, three Masked Owl were recorded incidentally in unburnt tall open
forests of the Metropolitan Special Area in 2002; one year after extensive wildfires had affected the majority of the Region and during a
prolonged drought. It is thought that this habitat may be occupied occasionally, with birds moving in from continuously occupied habitat
further west. In 2006 surveys of the Cumberland Plain detected a Masked Owl on the Razorback Range near The Oaks (DEC 2006b)
and it is likely that this area retains further suitable habitat. Also in 2006, a Masked Owl was recorded at Towra Point NR, just north of
the Study Area in an isolated remnant of coastal woodland. This suggests that other coastal remnants, such as in the Illawarra, may
also be used by this owl.
A presence-absence model was developed for the Masked Owl, and it has been rated being of moderate quality. It is a broad-scale
map that gives a fair indication of the basic environments occupied by the species. Masked Owl habitat was predicted in areas with dry
open forests and woodlands on soils of mild to high fertility; reflecting the absence of records from the rugged sandstone plateaux
such as the Erskine and Woodford Ranges and the Woronora Special Area. Within the extensive area of habitat, there is no
discrimination of fine-scale preferences, with all habitat predicted to achieve a response rate of 13%. In reality, some areas will be
more favourable and others unoccupied, particularly the smaller, more disturbed remnants of the Cumberland Plain. Much of this
habitat (72%) is within conservation reserves, though the model would suggest that a significant amount has already been lost from
the Cumberland Plain and in the Wollondilly Valley. Habitat preferences from other parts of the species range indicate that these areas
may once have been the highest-quality habitat in the Study Area; though the Masked Owl is now scarce in all areas.

Recommendations
x The Masked Owl is rare in the Region and is a high conservation priority
overall.
x Management should include the retention of dead and hollow-bearing
trees, even in semi-cleared country.
x Protection and enhancement of open woodlands on higher fertility soils is
paramount to the survival of this species, particularly in the Burragorang
and Wollondilly Valleys and other areas of the southern Blue Mountains,
but also on the Cumberland and Illawarra Coastal Plains.
x The retention of a vegetative link between the southern Woronora Plateau
and Nattai NP – the “Bargo Linkage” (see Volume One) will allow for
seasonal or occasional movements of this species between the range and
the coast.
x If further records for this species become available for the Region, the
model should be re-run in an attempt to refine habitat preferences and
better discriminate areas of highest conservation concern.

© Michael Todd
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POWERFUL OWL
Ninox strenua
COMMON RESIDENT

STABLE

Species Profile
The Powerful Owl is the largest owl in Australia and is distinguished by its relatively small, round head and long tail. It is dark brown
above with prominent off-white barring, and paler underneath with diagnostic dark chevrons. It inhabits a variety of forest habitats,
though it usually breeds and roosts in rainforest or wet sclerophyll forest. It hunts in more open forests, where it feeds mainly on
arboreal mammals, particularly Common Ringtail Possums (Pseudocheirus peregrinus) and Greater Gliders (Petauroides volans). In
metropolitan areas it can benefit from an increased number of possums (T. Saunders pers. comm.), and will even prey on Sulphurcrested Cockatoos (S. Anyon-Smith pers. comm.). This species usually nests in a hollow in a eucalypt within or below the canopy, and
normally lays two eggs. They usually maintain a territory of between 300 and 1500 hectares, with size dependent on habitat quality
and prey density. The Powerful Owl is tolerant of some level of disturbance, and is found in the suburban areas of Brisbane, Sydney
and Melbourne (Garnett and Crowley 2000, DEC 2004c).

Threats
Land clearance for agriculture has reduced the area of habitat for the Powerful Owl (Garnett and Crowley 2000), particularly the
availability of roost sites. However, this species will survive in areas with some levels of disturbance, such as in selectively logged
forests (Kavanagh 1997), with the abundance of prey and availability of nesting/roosting sites determining its persistence (Chafer
1992. Debus and Chafer 1994). Other factors that may affect this species are: predation of fledglings by Foxes and poisoning, though
neither is thought to be a significant cause of mortality.

Local and Bioregional Conservation Status
The Powerful Owl is listed as Vulnerable on the NSW TSC Act (1995), and a recovery plan has been drafted outlining key actions that
ensure the long-term persistence of this species and the other large forest owls across NSW (DEC 2005d). Within NSW, the majority
of records occur within the three coastal Bioregions, but occasional sightings have also been made further west, particularly in the
South Eastern Highlands Bioregion. It is regularly recorded throughout the Sydney Basin Region, from the rural-urban fringes of
Sydney Metropolitan area to west of the Dividing Range onto the Central Tablelands. Most reserves within the Sydney Basin support
territories of the Powerful Owl, though they are at lower densities in northern Yengo and Wollemi NPs (DEC 2005h, 2005i).
Within the Greater Southern Sydney Region the Powerful Owl is a widespread and common resident. It can be found throughout the
vegetated areas, particularly where taller forests exist. The current survey program achieved a high response rate to call-playback
surveys, with an overall detection rate of 24%. Areas with particularly high numbers were the south of the Metropolitan Special Area,
Nattai NP, Scotts Main Range, the Coxs River Valley and Murruin Creek within Blue Mountains NP. Overall, 71 new locations for this
species were found, including records of adults with chicks indicating recent breeding, bringing the total number of sightings in the
Study Area to 216. These results show that the Powerful Owl occurs in higher densities within the sandstone country of the Sydney
Basin than was previously thought. Furthermore, recent surveys of the Cumberland Plain have found Powerful Owl to be relatively
common in the transition forests around the Nepean River and Razorback Range and even in isolated remnant bushland around
Cobbitty (DEC 2006b).
A presence-absence habitat model was developed for the Powerful Owl and this has been rated as being of moderate quality, giving a
broad overview of the primary habitats utilised by the species. Powerful Owl habitat was predicted in areas with taller forests such as
the Boyd Plateau, Bindook Highlands, southern Metropolitan Special Area and the gullies of Nattai NP; and it is these areas that the
species will use for roosting and breeding. Habitat of a lower quality was predicted in all environments with a canopy of trees, reflecting
the generalist nature of the species and its broad foraging habits. Finer-scale delineation of habitat preferences was not possible, or
even appropriate given the variety of environments utilised by this species. Over seventy percent of the vast area of potential habitat is
protected in conservation reserves including Blue Mountains, Kanangra-Boyd and Nattai NPs. Further habitat is conserved within the
Special Areas of the Woronora Plateau; and with few threatening processes operating within protected areas, it is considered secure.

Recommendations
x The Powerful Owl is commonly recorded within the Region, especially within
conservation reserves and catchment areas, and is a lower conservation
priority.
x Within protected areas there are few management actions required though
the retention of hollow-bearing trees is important in all tenures.
x Outside of protected areas, management should focus on the retention of
suitable habitat, as identified in the model.
x As a large-bodies species with a large home range, regional pathways and
corridors are likely to be important. Particularly significant is a vegetated
linkage between the Woronora Plateau and the Nattai Plateau – the “Bargo
Linkage” (see Volume One).
x The Greater Southern Sydney Region appears to be a core area in the
distribution of the Powerful Owl, and any future declines should be treated
as potentially affecting the long-term survival of the species.

© Narawan Williams
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SOOTY OWL
Tyto tenebricosa
UNCOMMON RESIDENT

PROBABLY STABLE

Species Profile
The Sooty Owl is a medium to large ‘barn’ owl, with sooty grey plumage that is finely spotted and flecked with white. It is found in tall
wet forests, including wet sclerophyll and rainforest, where it is often detected by its distinctive ‘falling bomb’ call. It roosts and breeds
in hollows, commonly located in old, emergent trees and usually within 100 metres of streams; though it will also occasionally roost in
overhangs and caves (DEC 2005d). Pairs probably maintain permanent territories of between 200 and 800 hectares in area,
depending on the availability of prey (Higgins 1999). It is known to feed on a wide range of arboreal and terrestrial mammals
(Kavanagh 2002).

Threats
Garnett and Crowley (2000) list the main threat as habitat clearance for agriculture, along with fragmentation or degradation caused by
logging, burning, dieback and urbanisation. The effects of logging have been well studied; though the extent of impacts remains
unclear (Higgins 1999). Regardless, any practice that removes hollow-bearing trees from wet forest is likely to be problematic. It is a
highly specialised species occupying a narrow range of habitats, which makes it particularly vulnerable to climate change (NSW
Scientific Committee 2000d).

Local and Bioregional Conservation Status
The Sooty Owl is listed as Vulnerable on the NSW TSC Act (1995) and a recovery plan has been drafted outlining key actions that
ensure the long-term persistence of this species and the other large forest owls across NSW (DEC 2005d). Within NSW, it is restricted
to the three coastal Bioregions, with a few records in the extreme east of the South Eastern Highlands Bioregion. The distribution of
this species in the Sydney Basin Bioregion is strongly tied to the presence of wet sclerophyll forests and rainforests. The Illawarra
escarpment and the Watagan Ranges between the Central Coast and Newcastle have the largest numbers of records (NPWS 2003g).
Within the Greater Southern Sydney Region, the Sooty Owl is regularly recorded along the Illawarra escarpment between Royal NP,
where as many as eight pairs may exist (S. Anyon-Smith pers. comm) and Macquarie Pass NPs. Records also occur in the moister
gullies above the Illawarra Escarpment. This project found Sooty Owl to be relatively common in the moistest forests of Nattai NP and
the Coxs River Valley. Sightings were also made at more remote locations, such as in the Bindook Highlands and at Colong Caves.
Previously, sightings have been made in the Kedumba Valley and Glenbrook areas of Blue Mountains NP and at Jenolan Caves.
Overall, this project acquired 34 additional records of this species, confirming the Sooty Owl to be relatively common within suitable
habitat across the Study Area.
A presence-absence habitat model was developed for the Sooty Owl and it is regarded to be of excellent quality, demarcating the
broadly-favoured wet forest environments and most-commonly utilised habitats within this. The model highlights the importance of the
Illawarra escarpment, along with the Jamison Valley, the Nattai gorges and the Erskine Creek area. High-quality Sooty Owl habitat
was predicted in areas a high percentage of rainforest or moist forest with a mesic understorey and low levels of annual radiation
(usually south-facing slopes). This combination of variables incorporates all the wetter forests and rainforests of the Region, while
emphasising the most sheltered and moist environments within this. While the model is thought to be very accurate overall, it is
poss ble that there is some overprediction in the western part of the Study Area, though in this area habitat is generally in highly
inaccessible locations and has not been well sampled. Conversely, the Erskine Creek area of the Blue Mountains has been sampled
and no records obtained, despite the prediction of large amounts of habitat. It is thought that this area does contain good habitat,
though it may have been over-emphasised, and that future surveys will clarify its importance. Over two thirds of the habitat (68%) is
within reserves including Blue Mountains and Nattai NPs and Illawarra Escarpment SCA, and it is unlikely that a significant amount of
habitat has been destroyed in the past. For the above reason, and because few threatening processes operate in protected areas, this
species is considered secure within the Greater Southern Sydney Region.

Recommendations
x The Sooty Owl is common within suitable habitat in the Region, the majority
of which occurs in conservation reserves, and it should be considered a
moderate conservation priority overall.
x As few threatening processes operate within protected areas, few
management actions are required; though the retention of hollow-bearing
trees in wet forest is important across all tenures.
x Outside of protected areas, such as on private land along the Illawarra
Escarpment, the Sooty Owl is a high local conservation priority.
Management should focus on the retention of suitable habitat, as defined by
the model.
x Retention of vegetated corridor (including gullies) between the Southern
Blue Mountains and the Woronora Plateau will allow populations in these
two areas to remain connected – the “Bargo Linkage” (see Volume One).

© Chris Barnes
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BRUSH-TAILED ROCK-WALLABY
Petrogale penicillata
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Brush-tailed Rock-wallaby is a medium-sized macropod, characterised by its distinctive facial markings, black paws and high
levels of agility (NSW Scientific Committee 2003b). The tail is often used to aid identification, being long and thickly furred with a
distinctive brush-like appearance near its tip (NPWS 2002b). Habitats occupied by this species tend to take one of three forms: loose
piles of large boulders containing a maze of subterranean holes and passageways; cliffs (usually over fifteen metres high with many
mid level ledges covered by overhangs; or isolated rock stacks, usually sheer sided and often girdled with fallen boulders (NPWS
2002b). Vegetation forms a vital component of the habitat, especially as refugia near major rock outcrops. Individuals typically shelter
by day, emerging at dusk to move to a nearby grazing area. The species typically exhibits low migration rates between colonies,
impeding persistence and recovery of populations affected by threatening processes.

Threats
The historical decline of the Brush-tailed Rock-wallaby is attributed to three factors: hunting for bounty and fur; predation by introduced
predators; and competition with introduced herbivores (Feral Goats, Rabbits and stock) (NSW Scientific Committee 2003b). The major
ongoing threats include predation by feral species such as Foxes and Wild Dogs, competition with Feral Goats for habitat and food,
habitat modification by fire, vegetation clearing, disease transmission (toxoplasmosis and hydatosis) by feral carnivores (NSW
Scientific Committee 2003b) and inbreeding (Environment ACT 1999b).

Local and Bioregional Conservation Status
The Brush-tailed Rock-wallaby is listed as Endangered on the NSW TSC Act (1995) and as Vulnerable on the Commonwealth EPBC
Act (1999). In light of the severe declines and retraction in range experienced by this species, a recovery plan has been drafted,
highlighting objectives and actions to be undertaken in order to ensure the persistence of the species in NSW (NPWS 2002b). In the
Sydney Basin Bioregion they are part of one of the three Evolutionary Significant Units (ESU) - genetically distinct metapopulations
within the species distribution. This population encompasses the sites between Kangaroo Valley, Jenolan Caves and Broke in the
Hunter Valley. This central ESU is the most fragile in NSW and all sites are of very high conservation significance (NSW Scientific
Committee 2003b). Recent records are mostly within Yengo, Wollemi and Morton NPs (DEC 2005a).
The current project revealed that a small population of Brush-tailed Rock-wallabies persists on the Bullio portion of Nattai NP. Up to
twenty individuals have now been estimated to occupy rock outcropping in an area that adjoins private property (Rummery 2004). This
is an exciting find, and this site has now been included as a DECC monitoring site as part of the Threat Abatement Plan (TAP) for
predation by the Fox (NPWS 2001g) as a control site. The Wollondilly and Burragorang Valleys, between Wombeyan Caves and
Jooriland, once provided extensive habitat across their steep valleys and scree slopes. Further historical records exist from cliffs near
the Warragamba Dam wall (Mount King Ecological Surveys 1989), and in the west of the Metropolitan Catchment Area on the
Woronora Plateau (Robinson 1988). Targeted surveys during this project and by SCA staff (D. Ashton pers. comm.) have failed to find
any recent evidence at these sites. While there are a number of recent records for the species for the western part of the Study Area,
the majority of these have been classified as being of low reliability. More promisingly, there is a recent confirmed record of a scat from
Bindook, and unconfirmed sightings from suitable habitat at Guineacor Creek and Tallygang Mountain in the south of the Study Area.
Further to this, a captive population has been maintained at Jenolan Caves, with the last known animal from Wombeyan Caves
transferred to this population in 1996 (Jenolan Caves Reserve Trust 1999). In recent years this population has numbered around
twenty and has been breeding successfully, with four individuals translocated to a captive breeding program for the Sydney Basin ESU
(D. Ashworth pers. comm.).
A habitat map was derived for the Brush-tailed Rock-wallaby using a combination of mapped rock outcrops and aspect. This was
required in order to overcome problems with the spatial accuracy of sightings data and the high proportion of records that are likely to
be misidentifications. The model broad in nature and is ranked of moderate quality and highlights rocky habitat on the Bindook
porphyries and Devonian metasediments in the west of the Study Area, particularly areas with northerly aspects. Areas of exposed
sandstone further east are mapped as being of moderate quality. Habitat has only been mapped where there is high-quality vegetation
mapping, therefore areas to the west of the Warragamba Special Area probably contain additional, unmapped habitat. It is thought that
much habitat that was formerly suitable is no longer occupied as only the most inaccess ble locations provide protection from Foxes
and Feral Goats. Of the mapped high-quality habitat, over 70% is within conservation reserves, particularly Nattai, Kanangra-Boyd and
Blue Mountains NPs. However this is a poor reflection of the conservation status of the species, with threatening processes operating
across the species’ distribution. At present, the majority of suitable habitat appears to be unoccupied, with a natural population in the
Region that may be less than 50 individuals.

Recommendations
x The Brush-tailed Rock-wallaby is critically endangered within the Region and is of the
highest conservation significance. All colonies will likely require high-level monitoring
and management if they are to persist.
x Site management and monitoring should continue at the Bullio population on the
Wollondilly River in consultation with the Statewide recovery plan for the species and
the Fox Threat Abatement Plan.
x At any Rock-wallaby sites not included in the Fox TAP there should be targeted
control of Goats, Foxes, Rabbits and Wild Dogs in order to reduce threats from
predation and competition.
x Targeted survey of the high-quality habitat identified in this project may identify
additional colonies of Brush-tailed Rock-wallaby. Particular focus should be given to
the area around Bindook and Tallygang Mountain and Guineacor Creek where there
are recent records that are either unconfirmed or only from scats.

© E. Holland/DECC
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DINGO
Canis lupus dingo
UNCOMMON RESIDENT

DECLINING

Species Profile
The Dingo is one of a number of subspecies of Wolf. Based on genetic separation, Dingoes arrived in northern Australia around 5000
years ago (Savolainen et al. 2004). Dingoes probably drove the Thylacine (Thylacinus cynocephalus) and Tasmanian Devil
(Sarcophilus harrisii) extinct in mainland Australia and now have an important role as the top-order predatory mammal (Glen and
Dickman 2005, NPWS et al. 2000). They feed primarily on medium to large mammals such as wallabies and kangaroos (Fleming et al.
2001). Dingoes regulate kangaroo numbers in South Australia (Pople et al. 2000) and it is likely that this is also true elsewhere.
Dingoes probably assist in controlling numbers of some feral species, such as Cats, Pigs, Goats and Foxes (Glen and Dickman 2005).

Cultural Significance
Indigenous communities of the Blue Mountains have highlighted the Dingo as having a long-standing significance. Dingoes are
commonly depicted in rock art in the area as tracks, drawings and engravings (S. Hooper pers. comm.). Traditionally, Dingoes were
highly-valued companion animals and hunting dogs, though wild-living Dingoes were also eaten (Barrallier 1802 [1975], DEC 2005e).
Local words for Dingo include, Gundungurra: Binure (Old Mountain Dingo), Mirragang (Common Dingo), Gudhawung (Puppy) (Russell
1914, DEC 2005e), Worrigal (wild Dingo), Mirri (camp Dingo), Darug: Dingo (Wild Dingo), Mirri (camp Dingo), Waregal (large Dingo),
Dingu (Troy 1994; S. Hooper pers. comm.), Tharawal: Nurragee, Mirragang (Dingo) (DEC 2005e).

Threats
The key threat to the Dingo is interbreeding with domestic Dogs (Canis lupus familiaris) (Fleming et al. 2001, Corbett 2004, Savolainen
et al. 2004). While pure Dingoes do occur in south-eastern Australia, over 60 percent in most areas have some Dog genes (A. Wilton,
unpublished data) and there is little doubt that hybridisation is continuing. In addition, hunting, poisoning and trapping occurs in an
effort to reduce impacts on livestock, and this has occurred continuously since European settlement.

Local and Bioregional Conservation Status
The Dingo is a species of conservation concern because of population declines and because of its significance to local Indigenous
communities. It is listed as vulnerable on the IUCN Red List of Threatened Species due to a 30 percent decrease in numbers across
its distr bution (Corbett 2004). Populations from Sturt NP, the coastal ranges and some coastal parks have been nominated as
Endangered under the NSW TSC Act (1995) (Colong Wilderness Foundation 2002). In contrast to this, the Dingo is listed as
unprotected under the NSW NP&W Act (1974) despite being considered a native species under this same Act. Dingoes are also
declared pest animals under the RLP Act (1998). Nevertheless, DECC recognises the expectation amongst the community that the
Dingo be conserved (NPWS et al. 2000, Fleming et al. 2001, DEC 2004g, DEC 2005o). The Blue Mountains is a Schedule 2 area for
Dingo conservation based on a submission to the RLP Act (1998) by all key land management agencies (NPWS et al. 2000, DEC
2005o). This means Wild Dog control in protected areas requires a management strategy that considers “…both the requirement to
conserve dingoes in the core of such areas, and the need to effectively manage their impacts on neighbouring agricultural lands”. Prior
to European settlement Dingoes occupied the entire Sydney Basin, both as companion animals of Aboriginal people and in the wild.
They are now restricted to patches along the Great Dividing Range and the Watagan Range.
In the Study Area, Dingoes occur throughout the southern Blue Mountains. In this area approximately half the Wild Dogs have the
appearance of Dingoes (D. Ashton pers. comm.). Recent genetic work has shown that while fewer than one in ten is of pure Dingo
ancestry, most are at least 75% Dingo and fulfil an identical role as the top order predator (B. Purcell pers. comm.). Another small
study found three Dingoes with a high degree of genetic integrity, one near Yerranderie, another from an unrecorded location in Nattai
NP (not shown on map) and one road killed near Bullio (A. Wilton unpublished data). There are recent sightings from the western edge
of the Cumberland Plain near Mulgoa (DEC 2007b) and Richmond (B. Purcell pers. comm.). Dingoes were thought extinct on the
Woronora Plateau until a sighting at Cordeaux Dam in 2006, though they occurred there until the 1940s (Robinson 1988).
During this project, 26 records of Dingoes were added to the Atlas of NSW Wildlife. Three are from genetic samples sent to Dr Alan
Wilton, while the remainder were identified in the field. Dingoes were only recorded in the field if they showed no morphological
evidence of hybridisation, or by their distinctive howls. Records were obtained in Nattai NP, below the escarpment in Burragorang
SCA, on Lacys Tableland, Scotts Main Range, the Kedumba Valley and around Jerrong Rd in the far south-west of the Study Area.
A habitat map was not created for the Dingo as there were insufficient records where genetic integrity had been confirmed by
laboratory testing. It is likely that the habitat preferences for Dingoes, Dogs and their hybrids are similar with distribution determined by
other factors such as proximity to settled land and level of current and historical persecution. A sightings map has been provided
showing records from field surveys and genetic testing.

Recommendations
x Dingoes are a high conservation priority with targeted work greatly needed.
x As they are a top order predator, Dingo management must account for complex
interactions with other carnivores, including Foxes, Pigs and Cats.
x Further genetic work is required to determine the extent of the Dingo population,
allowing for the protection of Dingoes with a high degree of genetic integrity.
x Where genetically-intact populations of Dingo are found within the Warragamba
Special Area, or any of the declared Wilderness areas, they would be good candidates
for listing as a vulnerable population under the TSC Act (1995).
x Aerial baiting should not be conducted in the Southern Blue Mountains due to potential
impacts on the Dingo.
x Dingoes should be protected where kangaroo populations are overgrazing the
environment. This may assist in maintaining a healthy shrub and ground layer and in
the regeneration of the canopy in semi-cleared environments. This is particularly
important in the Burragorang Valley, which houses many threatened species that are
sensitive to overgrazing, such as the Speckled Warbler.
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EASTERN GREY KANGAROO
Macropus giganteus
LOCALLY COMMON RESIDENT

STABLE

Species Profile
The Eastern Grey Kangaroo is a large macropod that is distinguished by its hairy muzzle, steel grey fur on its back and lighter colour
on the underside of its tail and belly (Poole 1995). This species is primarily a grazer, favouring grasses but also consuming forbs
(Poole 1995). Habitats include sclerophyll forest, savannah woodlands, mallee and cleared pasture (Archer et al. 1985). The Eastern
Grey Kangaroo is a social species, living in small family groups amongst larger mobs. Populations can vary dramatically in response to
the availability of food and water, decreasing by half during times of drought (Poole 1995).

Cultural Significance
Kangaroos were nominated as being of importance to some Indigenous communities of the Blue Mountains due to population decline
noted in parts of the lower Blue Mountains (S. Hooper pers. comm.). Traditionally, they were an important food item and the loss of
traditional Kangaroo hunting grounds to agriculture was a major disrupting force for local Indigenous groups (S. Hooper pers. comm.,
Smith 1991). This species were a particularly important traditional food for the people around Camden (Barrallier 1802), and the
Burragorang Valley (Russell 1914), which were high-quality hunting grounds. Kangaroos were also important for their skins (used as
cloaks and waterbags), sinew (used for binding), bones (used for barbs and spear tips) and teeth (for decoration) (Archer et al. 1985).
Many rock carvings around Sydney prominently feature images of Kangaroos and their tracks (Attenbrow 2002). Local names for the
Eastern Grey Kangaroo include: Gundungurra: patagorong or patagorang (Barrallier 1802 [1975]), burru (Russell 1914), Tharawal:
burral, booroo (DEC 2005c), Darug: badagarang (Troy 1994).

Threats
Habitat changes over the last 200 years have led to an increase rather than a decrease in the numbers of large kangaroos, particularly
in the more arid regions of NSW. Prior to European settlement, kangaroos were limited by a lack of reliable water, by Aboriginal
hunting and predation by the Dingo; most of which no longer have a significant impact (Flannery 2004). Kangaroos have been
considered a major threat to the pastoral industry and killed in large numbers. Culling is still undertaken in NSW, but it is now managed
and monitored to ensure that it is ecologically sustainable. In some areas the Eastern Grey Kangaroo has suffered declines; it is listed
as vulnerable in Tasmania and has suffered habitat loss due to urban development in the Sydney Metropolitan area.

Local and Bioregional Conservation Status
The Eastern Grey Kangaroo is protected under the NP&W Act (1974). It is a species of conservation concern because it may impact
on water quality; and due to its importance to some Indigenous communities. It is found through all Bioregions of NSW, being
uncommon in the Sydney Metropolitan Area but regularly encountered elsewhere in the Sydney Basin Bioregion (DEC 2005a). They
are rare in rugged sandstone country, such as in Wollemi and Nattai NPs. They are widespread in the South Eastern Highlands
Bioregion and overall are well represented in conservation reserves; including Kosciuszko, Kanangra-Boyd and Turon NPs and
Wollondilly River NR. Notwithstanding this, the species is under-recorded outside of reserves where most good-quality habitat exists.
Within Greater Southern Sydney Region the Eastern Grey Kangaroo is widespread, with higher numbers found where grassy
environments exist on higher-fertility soils. The most notable area is the Burragorang and Wollondilly Valleys where densities of over
500 individuals per square kilometre have been found (Roberts 2005). Other than this, the Boyd Plateau, upper Abercrombie River,
Scotts Main Range and Euroka Clearing in Blue Mountains NP and southern Metropolitan Special Area support high densities. Over
200 new locations for the Eastern Grey Kangaroo were obtained during the current surveys and it is considered secure in the region.
The species may be overabundant through the Burragorang Valley with overgrazing affecting the understorey and ground layer and
hence the many threatened species that inhabit this area. Clearing, along with the cessation of Aboriginal hunting and culling by
pastoralists has certainly led to an increase in abundance. Notwithstanding this, the Burragorang Valley floor has always contained
excellent habitat for this species (Russell 1914) and it can doubtlessly support a very large population. In contrast to the Burragorang
Valley, Eastern Grey Kangaroos are uncommon in Western Sydney. Recent surveys of the Cumberland Plain have found this species
to persist in a number of areas, particularly on the periphery and where connected remnant vegetation remains (DEC 2006b).
A presence only model predicts all suitable habitat in the area, including areas that are no longer occupied. This model is broad in
nature and considered of moderate quality. The map highlights areas that have had some level of disturbance, low-levels of moist
forest and moderate to high levels of grass. In this instance, disturbance reflects a preference for open country on high-fertility soil, as
almost all areas of high fertility have been extensively cleared. Although much of the Cumberland and the Illawarra Coastal Plains are
now unoccupied by this species, high-quality habitat still exists in areas that have not been urbanised. The model reflects the
preference this species holds for high fertility plains with less than a third of habitat occurring within reserves. In addition to the model
presented here, a presence-absence model has been developed for the Warragamba Special Area that gives quantitative estimates of
Kangaroo density throughout the Schedule One and Two areas (see Volume Three).

Recommendations
x The Eastern Grey Kangaroo is abundant through much of the Region. It is a
lower conservation priority overall.
x This species is uncommon to rare on the Cumberland Plain and it should be
considered to be a local conservation priority in this area.
x Grassy Box Woodlands in the Burragorang Valley may be being overgrazed
by this species and further research should be directed at potential impacts,
particularly on the many threatened species that exist there.
x In the Burragorang Valley, protection of the keystone predator, the Dingo,
will help maintain an ecological balance and reduce kangaroo numbers.
Wedge-tailed Eagles should always be protected as they prey on joeys.
x Regeneration of the canopy in the Burragorang Valley will decrease the
available habitat for the Eastern Grey Kangaroo and assist in restoring the
ecological balance. The role that Kangaroo play in retarding the
regeneration of the canopy needs to be further investigated.
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LONG-NOSED BANDICOOT
Perameles nasuta
UNCOMMON RESIDENT

POSSIBLY DECLINING

Species Profile
The Long-nosed Bandicoot is a medium-sized nocturnal marsupial with dark greyish-brown fur on the back, a long pointed muzzle and
relatively large pointed ears (NPWS 2000c). It ranges along the east coast of Australia from Cape York in northern Queensland to the
th
Otway Ranges in Victoria (NPWS 2000c). Specimens were reported from west of the Great Dividing Range in the late 19 and early
th
20 Century, from where the species now appears to have disappeared (NPWS 2000c). The Long-nosed Bandicoot is probably best
known from the conical holes that it makes at night when foraging on suburban lawns, however in its natural state the species occurs
in a variety of habitats from rainforest through wet and dry forest and woodland and to areas with little ground cover (Stodart 1995). It
is omnivorous, preferring to eat invertebrates (particularly insects) but also consuming succulent plant material and fungi (NPWS
2000c). The Long-nosed Bandicoot spends the daytime in a partly enclosed nest, usually within a shallow hole on the surface of the
ground (Stodart 1995). If surprised it will dart away giving a distinctive snorting alarm call.

Threats
The Long-nosed Bandicoot is still common in parts of its range, however the species has suffered declines in numbers in developed
areas along the coast, particularly within the Sydney Metropolitan Area. Threats to the species include: loss, degradation and
fragmentation of habitat due to urban development; predation by Cats, Foxes and Dogs; and road mortality (NPWS 2000c). This
species is commonly observed as roadkill, and this may be a localised threat, especially in urban areas.

Local and Bioregional Conservation Status
The Long-nosed Bandicoot is protected under the NSW NP&W Act (1974). It has been nominated as a species of conservation
concern due to declines that have been noted for the Blue Mountains region. Across NSW, it is most regularly recorded in the three
coastal Bioregions in NSW. Within the Sydney Basin Bioregion, it is most commonly recorded on the coastal plains (DEC 2005a).
Smaller numbers have been recorded in along the Dividing Range, including in the Hunter Range, Southern Highlands and Blue
Mountains (DEC 2005a). Records of the species are known from numerous reserves, such as Royal, Heathcote, Ku-ring-gai Chase,
Garigal, Watagans and Blue Mountains NPs.
The majority of records of Long-nosed Bandicoot from the Study Area come from traces left by the animals, in the form of tracks,
diggings, hair, or remains identified from predator scats. Live animals are most-commonly observed in the east of the study area within
Royal NP, the eastern Woronora Plateau and the Illawarra Escarpment, but have also been seen or heard in the Blue Mountains
urban area and Nattai SCA, though in far lower numbers. Records from the current survey were diggings identified in Burragorang
SCA, in the Woronora Special Area and a large number of records of remains within Fox scats from the Metropolitan Special Area. An
isolated population has also been recorded in Coniston Woodland on the Illawarra Coastal Plain. This project has confirmed that
Foxes are a major predator in the Region, with 1/6 of their diet comprising of Long-nosed Bandicoot on the Woronora Plateau (see
Volume One). This may be a particular problem for isolated populations or when numbers are recovering after fire.
A presence-only model was generated for the Long-nosed Bandicoot, with habitat predicted in areas with warmer minimum
temperatures, high rainfall and low to medium levels of disturbance. The resultant model is broad scale and of moderate quality, with
high-quality habitat mapped between Royal NP and eastern Metropolitan Special Area and around the Blue Mountains urban area.
Due to the paucity of records in the eastern Warragamba Special Area, the model does not predict well in this area. It is possible that
the species may be more common in this area than the model suggests, though the analysis of large numbers of Fox scats from this
area failed to find any evidence of the species and diggings are obvious when the species is common (N. Williams pers. comm.). It is
also possible that the species is more abundant at other points in the post-fire succession than when sampling was undertaken. The
Illawarra Coastal Plain probably had good habitat for this species in the past, but due to the highly-disturbed nature of the landscape,
few populations remain. Just over a third (34%) of predicted habitat is within reserves, with Royal and Heathcote NPs and Dharawal,
Illawarra Escarpment and Upper Nepean SCAs all important. Much additional habitat occurs within the Metropolitan and Woronora
Special Areas, though the threatening process of predation by Foxes and Cats continues within all these areas.

Recommendations
x The Long-nosed Bandicoot remains common along the
Illawarra Escarpment and it is a lower conservation priority
overall.
x An isolated population that occurs at Coniston Woodland in
Wollongong should be considered a local conservation
priority.
x In the Blue Mountains, the Long-nosed Bandicoot is a high
local conservation priority. It is possible that declines in this
area are natural population fluctuations, though they should
be treated seriously given the vulnerability of bandicoots
generally to decline and extinction.
x Fox and Cat control are key to the protection of this
species.
x Long-nosed Bandicoot should remain a Species of
Conservation Concern for future studies.
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LONG-NOSED POTOROO
Potorous tridactylus
EXTREMELY RARE RESIDENT

DECLINING

Species Profile
The Long-nosed Potoroo is the smallest macropod in New South Wales, with an overall body length of about 38 centimetres and a tail
up to 26 centimetres long. It has brown to grey fur, and a long tapering nose and small ears. It is recorded in a wide variety of habitats,
but generally where there is a dense understorey of ferns, grasses or shrubs and a sandy loam substrate. This species is generally
nocturnal and feeds on fungi, insects, roots and insects (NPWS 2000b). The subspecies tridactylus occurs at scattered locations
between Queensland and extreme eastern South Australia, where until very recently it was believed to be extinct. Other subspecies,
sometimes considered separate species, occur in Tasmania and in Western Australia, where it has recently been rediscovered at Two
People’s Bay (CALM 2002).

Threats
Habitat for Long-nosed Potoroos has been dramatically reduced by land clearance (Johnston 1995). In addition, inappropriate fire
regimes may affect local populations, though the species does have the capacity to recover rapidly, particularly in the absence of
grazing or logging (NSW Scientific Committee 2000a, Seebeck 1995). Other threats are alteration to ground cover through grazing or
introduced pasture species, and predation by Foxes, Cats and Dogs (NPWS 2000b). Subsidence due to longwall mining has the
potential to drain upland swamps that are important habitat for the species (NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Long-nosed Potoroo (subspecies tridactylus) is listed as Vulnerable on the NSW TSC Act (1995) and Vulnerable on the
Commonwealth EPBC Act (1999). Within the Sydney Basin Bioregion, the species has suffered dramatic declines and there are few
extant populations; though recent sightings have been made on the Central Coast (around Mangrove Mountain), the upland areas
south of Robertson and around Bendalong south of Jervis Bay. The only reserves within the Sydney Basin Bioregion that have a
significant population are Barren Grounds NR (DEC 2005a), where it can still be seen feeding during the day, and the Red Rocks
portion of the Cambewarra Range NR near Kangaroo Valley (G. Daly pers. comm.).
Within the Greater Southern Sydney Region, the Long-nosed Potoroo seems to have been mostly found on the Woronora Plateau and
Illawarra Escarpment and foothills. Until the late 1980s, this species was still well-known in the Illawarra, though Robinson (1988)
considered it to be rare and declining. At that point, two groups from Mt. Keira had disappeared, one at Upper Cordeaux was stable,
and it was most common in the area between Marshall Mount and Kangaloon though it had previously been found along the
escarpment north of Bulli.
During the current surveys, no Long-nosed Potoroos were observed despite 565 spotlighting sites across the Study Area, equating to
365 person-hours of searching. When all surveys from the last eight years are included, 689 person-hours of spotlighting, and the
analysis of 600 predator scats have found no trace of the species. Neither have they been recorded in cage trapping or hair-tube
surveys conducted during this study, or previous surveys of Wollongong and Royal NP. The only evidence that the Long-nosed
Potoroos persist in the region is a sighting near Bulli on the Illawarra Escarpment in 2000 (D. Connolly pers. obs.) and unconfirmed
diggings in dense saw sedge (Gahnia sp.) on Goondarrin Creek in the Upper Cordeaux catchment (M. Schulz pers. comm.). Overall,
the lack of recent sightings is extremely concerning, and it is feared that the Long-nosed Potoroo may be close to extinction or even
extinct within the Greater Southern Sydney Region.
Due to a lack of records, a predictive model was not generated for the Long-nosed Potoroo. Based on the information provided by
Robinson (1988), potential habitat in the Region seems to occur on the deeper soils both above and below the Illawarra Escarpment.

Recommendations
x The Long-nosed Potoroo is of the highest conservation priority
within the Region. In the event that any populations are
rediscovered, they should be intensively managed for the control
of introduced predators.
x Targeted surveys using cage trapping, hair tubes and/or sand
pads should be undertaken in areas considered to be potential
habitat. Within the Region, areas to be investigated should include
the Upper Cordeaux, Maddens Plain, southern Avon catchment,
Calderwood Valley, Macquarie Pass and the Illawarra
Escarpment.
x On the basis of recent and serious declines within the Greater
Southern Sydney Region, it is recommended that this species be
considered for a revised listing as Endangered under the TSC Act
(1995).
© Ray Williams

146

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

147

PLATYPUS
Ornithorhynchus anatinus
UNCOMMON RESIDENT

LOCAL DECLINES

Species Profile
The Platypus is a semi-aquatic mammal with an interesting life history. As one of only three egg-laying mammals in the world and as a
venomous mammal, it is of considerable scientific interest. This species is long-lived with a slow rate of reproduction (Grant 1995). The
Platypus feeds on aquatic invertebrates, such as crayfish, and possibly fish and amphibians. It resides in an oval burrow in the
riverbank that usually opens to the outside just above water level (Carrick 1995). It is distributed between north Queensland and the
mouth of the Murray River, including Tasmania, though it now appears to be extinct in South Australia except for an introduced
population on Kangaroo Island. Within this range it occurs in virtually all aquatic environments (Carrick 1995), though in NSW it is more
common in east-flowing river systems and in the upper or middle reaches of west-flowing rivers (Grant et al. 2000).

Threats
The Platypus is able to survive in creek systems that have suffered significant habitat disturbance in the form of clearing and
agricultural or urban development (Grant 1995). However, the species becomes vulnerable to local extinction when populations
become isolated from one another due to habitat degradation such as stream bank erosion or dam construction. Riverbank damage,
declines in water quality and siltation each pose a threat to the species (Grant 1995, 1998), as do insensitive fishing techniques
(Carrick 1995). With the exception of South Australia, platypuses are still considered common throughout most of their historical range
(Grant et al. 2000).

Local and Bioregional Conservation Status
The Platypus is listed as Protected under the NSW NP&W Act (1974) and it is widespread in the eastern Bioregions of NSW, with
occasional records further west in the Murray and Murrumbidgee Rivers. Records are scattered throughout the South Eastern
Highlands Bioregion, with recent records from the Shoalhaven, Eucumbene and Goobarragandra Rivers. While the species appears to
be secure throughout most of its range, its numbers have declined significantly in the Sydney Basin Bioregion, especially in the middle
reaches of the Nepean River and in streams flowing through the Wollongong and Sydney Metropolitan area (Grant 1998); and it has
been listed as a species of conservation concern for this reason. The species continues to be regularly observed on the Central Coast
just north of Gosford and in the Southern Highlands within the Upper Nepean, Nattai and Wollondilly Rivers (DEC 2005a).
Within the Study Area, Platypus have been recently observed within the Blue Mountains (including the Wollondilly, Nattai, Kowmung,
Kedumba, Coxs and Abercrombie Rivers), the Southern Highlands (upper Nepean and Cordeaux Rivers), the Hacking River in
southern Sydney and on the Cumberland Plain (along the middle reaches of the Nepean River). Observations of Platypus from Duck
Creek and Macquarie Rivulet on the coastal plain of Wollongong (NPWS 2003g) have high conservation significance as the species
remains in very low abundance. Likewise, recent monitoring of Platypus in the Metropolitan Special Area has found Platypus to occur
in low numbers (T. Grant pers. comm.). During this survey, Platypus were observed at a number of locations throughout the southern
Blue Mountains, usually in pools of slow-moving water on the larger rivers. Recent surveys of the Cumberland Plain have only
detected this species in the Upper Nepean River near Douglas Park (DEC 2006b). Although this species is cryptic and under-recorded
during systematic survey, away from the major urban centres it appears to remain secure.
A presence-only model was produced for the Platypus, with the predictive variable being larger rivers. Although this model is broad
and relatively simple, and doesn’t include other factors that may have influenced the current distr bution (such as disturbance and dam
construction) it gives a fair indication of where Platypus once occurred. While a great deal of suitable habitat exists within the
conservation reserves of the Southern Blue Mountains, vast amounts of habitat have been lost on the Cumberland and Illawarra
Coastal Plains.

Recommendations
x The Platypus remains relatively common through
much of the Study Area, and is a lower conservation
priority overall.
x On the Cumberland and Illawarra Coastal Plains it is
an important local conservation priority.
x Riparian zones of the larger waterways, such as the
Nepean River in western Sydney, and Macquarie
Rivulet and Mullet Creek in Wollongong should be
managed for the continued survival of this species.
x Rivers and creeks where this species remains on the
Cumberland and Illawarra Coastal Plains should be
monitored to ensure they are not experiencing
unacceptable levels of septic and storm water runoff.
x Alteration to water flows, such as pumping, should
consider the potential impact on Platypuses.

© Michael Todd
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SHORT-BEAKED ECHIDNA
Tachyglossus aculeatus
COMMON RESIDENT

STABLE

Species Profile
The Short-beaked Echidna is a monotreme (egg-laying mammal) that is readily recognised by its covering of long spines and its long
tubular snout. The front feet have flattened claws that are used to dig forest litter, burrow, and tear open rotting logs, termite mounds
and ant nests (DEC 2004b). The Short-beaked Echidna is an ant and termite-feeding specialist, and uses its eighteen centimetre long
sticky tongue to collect insects, which are then ingested along with a large amount of soil and nest material (Augee 1995). The species
is distributed all over Australia in a range of habitats, from regions that are covered in snow in winter to the central deserts. It has no
known particular habitat requirements other than a supply of ants and termites (Augee 1995). In arid regions it avoids temperature
extremes by sheltering in caves or crevices during the day, while in more temperate regions it shelters under thick bushes, hollow logs,
rock overhangs, piles of debris or in a burrow, emerging to feed at dawn and dusk (Augee 1995).

Cultural Significance
The Short-beaked Echidna is well known to be an important food item for Indigenous communities throughout Australia. For this
project it was nominated as being of significance to the Wodi Wodi, the coastal Illawarra tr be of the Tharawal (S. Wesson pers.
comm.). During an archaeological survey of the Woronora Plateau, Short-beaked Echidnas were found to be one of the most common
animal motifs depicted in rock shelters of the eastern Woronora catchment (Sefton 1991). Traditionally, Short-beaked Echidna spines
were also used in a decorative manner on skins and ornaments (DEC 2005c). Tharawal words for this species include: Gununggwir or
dhuradhural (DEC 2005c). The Short-beaked Echidna features on the five-cent coin and is also a well-known animal amongst the nonIndigenous community.

Threats
Short-beaked Echidnas have few natural predators aside from humans, however Dingoes occasionally eat adults and Goannas may
take juveniles (Augee 1995). The introduction of exotic carnivores, particularly Foxes and Cats has increased predation pressure on
Echidnas and may have reduced numbers, particularly around urban areas. Echidnas are also vulnerable to road mortality and have
suffered habitat loss around developed urban and agricultural areas. The species remains common and widespread across the
country, largely due to its generalist habitat requirements and abundant food supply.

Local and Bioregional Conservation Status
The Echidna is protected under the NSW NP&W Act (1974) and was nominated as a species of conservation concern due to its
cultural significance to some Indigenous communities of the area. The species occurs throughout the Sydney Basin Bioregion, though
records are sparse in Wollemi, Yengo and northern Blue Mountains NPs. Echidnas are still frequently observed in the outskirts of
Sydney, particularly near bushland remnants in the northern suburbs (DEC 2005a).
Echidnas are abundant and widespread in the Greater Southern Sydney Region, being recorded in all areas where systematic surveys
have been undertaken. Evidence of their presence is often found in the form of diggings in termite mounds or ant nests, their
distinctive cylindrical scats, or remains from within Dogs and Dingo scats. Roadkills are regularly recorded within the Royal NP and on
the F6 freeway on the Woronora Plateau, particularly in spring when the species is undertaking seasonal movements. It is highly likely
that declines have occurred on the Illawarra Coastal Plain and in western Sydney where clearing and urban encroachment have
destroyed habitat. Nonetheless, recent surveys of the Cumberland Plain have found Short-beaked Echidna to persists in most of the
larger and more intact vegetation remnants (DEC 2006b). Therefore, despite predation, road mortality and urbanisation the species
appears to remain secure within the Study Area.
A presence-only model was developed for the Echidna that has been assessed as being of moderate quality. The model includes
rainfall (with wetter areas being somewhat preferred), moderate to high levels of canopy cover, moderate to high minimum
temperatures and flatter areas. The model highlights a distribution across the majority of the Study Area, with higher values to the
east, along with the Boyd Plateau and Burragorang Valley. This is a broad-scale model, reflecting the species' broad range of habitat
tolerances, with the delineation of fine-scale habitat preferences not appropriate for this generalist species. The Echidna is well
reserved, with 49% of high-quality habitat predicted as located within the current reserve system.

Recommendations
x The Short-beaked Echidna remains secure throughout the
majority of the Greater Southern Sydney Region and is a
lower conservation priority overall.
x The Short-beaked Echidna is a high local conservation
priority on the Cumberland Plain and Illawarra Coastal Plain
where it still may be found in remnant vegetation.
Management should focus on retaining vegetative links
such as the “Bargo Linkage” and the “Yallah-Calderwood
Fauna Corridor” (see Volume One).
x Appropriate underpasses could facilitate the seasonal
movements and reduce road fatalities. Concrete mid-road
barriers, such as exist on the Sydney-Wollongong F6
Freeway, are particularly problematic for Echidnas, who
have no way of scaling such an obstruction. Reduced
population and reduced gene flow are l kely in the areas
surrounding these barriers.

© David O’Connor

150

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

151

SOUTHERN BROWN BANDICOOT
Isoodon obesulus
UNKNOWN

Species Profile
The Southern Brown Bandicoot is a nocturnal mammal that lives in areas of sandy soil with low vegetation that it uses as cover. This
species is morphologically very similar to the Northern Brown Bandicoot (I. macrourus) but a genetic test has recently been devised to
separate the two species (Johnston et al. 2002). It feeds on invertebrates, fungi and plant material that are extracted from the ground
by digging with its powerful foreclaws. The taxonomy of this species is not fully understood (Maxwell et al. 1996) but the subspecies in
NSW is the nominate (obesulus), occurring between the Hawkesbury River and South Australia. Other subspecies occur
discontiguously across southern Australia and south-western Western Australia, including Tasmania, with an isolated subspecies on
Cape York Peninsula (Stanger et al. 1998).

Threats
The Southern Brown Bandicoot is poorly understood in terms of its distr bution and population size and hence the level of threat is
difficult to determine. Known threats include the impact of introduced predators, particularly Foxes and Dogs, which prey on this
species and this may change the sex ratio, with females being more susceptible to predation (Dickman 1988). The habitat of the
Southern Brown Bandicoot has been greatly reduced by clearing and grazing of the vegetation by sheep and cattle (Braithwaite 1995).
Remnant populations within northern Sydney are susceptible to being killed on roads, even within National Parks (DEC 2005b).
Potential threats include inappropriate fire regimes which reduce the dense ground layer. The species has also been identified as
increasing after fire (NSW Scientific Committee 2000a, DEC 2005b) and fire may only be a problem for isolated populations or in the
presence of introduced predators. Logging has also been identified as a potential threat, though no long-term studies have been
conducted (DEC 2005b). Furthermore, it may be susceptible to 1080 poisoning, though doses required are relatively high (McIlroy
1983). Finally, land subsidence due to longwall mining may impact on habitat of this species (NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Southern Brown Bandicoot is listed as Endangered on the NSW TSC Act (1995) and Endangered on the Commonwealth EPBC
Act (1999). Historically this species was known from a wide part of New South Wales, though it has suffered a dramatic reduction in
range and a recovery plan has been drafted outlining key objectives for the management of the species (DEC 2005b). It is now only
known from the north of Sydney and around the Eden on the south coast. Within these two areas it has been found in a number of
NPWS reserves, including Ku-ring-gai Chase and Garigal NPs in the north and Ben Boyd NP and Nadgee NR in the south.
It is uncertain whether the Southern Brown Bandicoot still exists within the Greater Southern Sydney Region. No records were
collected during the current survey, despite 565 spotlighting sites and the analysis of over 445 predator scats. Neither have they been
recorded in cage trapping or hair-tube surveys conducted during this study, or previous surveys of Wollongong and Royal NP. The
lack of records from within predator scats is particularly concerning, as this genus of bandicoot can be identified by hair, and it is the
only member of this genus in the area. Records do exist in the Atlas of NSW Wildlife, though they are generally unconfirmed. In the
Blue Mountains, there are two records that have been identified from diggings, however this species is not reliably separated from the
Long-nosed Bandicoot by this method. The only other records are from hair samples from Mt. Hay, north of the Study Area. A roadkilled bandicoot was collected along Trail 6A in Avon Catchment by SCA staff in 1997 and identified as this species, though the
specimen was not lodged with a museum for confirmation. Further records exist for the Avon catchment of the Metropolitan Special
Area from a contracted fauna survey, though no additional information accompanies the records. Robinson (1988), in his
comprehensive review of the mammalian fauna of the Illawarra, makes no mention of this species.
The few records, all of which remain unconfirmed, mean that no model could be derived for the Study Area. Notwithstanding this, it is
considered that suitable habitat probably exists, particularly in the Metropolitan Special Area. No definite assessment of its
conservation status can be made at this point, however should populations of this species be found within the Greater Southern
Sydney Region, they would be of the highest conservation priority.

Recommendations
x In the event of a population of this species being
discovered within the Greater Southern Sydney
Region, it should be treated as being of the highest
conservation priority.
x Targeted surveys using hair tubes and cage traps
could be directed toward the southern Avon
catchment, meeting Specific Objective 3 of the Draft
Recovery Plan for this species (DEC 2005b).
x Cage trapping or hair tube surveys for this species
should target areas where unidentified bandicoot
diggings have previously been recorded.
x Management for the control of Foxes, Wild Dogs
and Cats are important for the survival of isolated
populations of this species.

© DECC
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SPOTTED-TAILED QUOLL
Dasyurus maculatus
RARE RESIDENT

DECLINING

Species Profile
The Spotted-tailed or Tiger Quoll is a medium-sized marsupial carnivore identified by its rufous to dark brown fur and white spots on its
body and tail. It is mostly terrestrial, but also an agile climber, using trees as a vantage point during hunting (NPWS 1999g). It feeds on
birds, reptiles, terrestrial and arboreal mammals and invertebrates and will take carrion and domestic poultry (NPWS 1999g). There
are two subspecies: D. maculatus gracilis from north Queensland and D. m. maculatus between south-eastern Queensland and
Tasmania (Edgar and Belcher 1995). However, genetic work has shown the true split occurs between Tasmania and the rest of the
mainland (Firestone et al. 2000). Within NSW it utilises a variety of habitats such as sclerophyll forest and woodlands, heath and
rainforest where habitat requirements include den sites, an abundance of food and large areas of intact vegetation (NPWS 1999g).

Threats
Key threats to the Spotted-tailed Quoll include habitat loss, degradation and fragmentation (Belcher 2004). Other threats include:
predation and competition by introduced mammals such as Pigs, Cats, Foxes and Dogs; disease such as toxoplasmosis; road
mortality; and direct mortality at the hands of humans (Mansergh 1984). Dingo and Dog control, through the competitive release of
Foxes and Cats, also has the potential to impact on the Spotted-tailed Quoll (Glen and Dickman 2005). Quolls have been persecuted
as killers of domestic fowl, and have been hunted and trapped to extinction in many parts of the country. In recent years evidence has
been collected showing aerial, ground and mound baiting using 1080 (sodium monofluoroacetate) poses a risk to Quoll populations
(Belcher 2004, Murray and Poore 2004, Claridge et al. 2006), however in one instance a population has been shown to be resilient to
baiting programs (Körtner and Watson 2005). While populations in Kosciuszko NP survived a severe wildlfire (Dawson 2006),
inappropriate fire regimes and removal of dead wood and dead trees may impact on this species (NSW Scientific Committee 2003d).

Local and Bioregional Conservation Status
The Spotted-tailed Quoll is listed as Vulnerable on the NSW TSC Act (1995) and as Endangered on the Commonwealth EPBC Act
(1999). Within NSW most records are from the North Coast, Sydney Basin and South East Corner Bioregions (DEC 2005a), though
southern populations have declined in range by up to fifty percent (Maxwell et al. 1996). There are few recent sightings for the Sydney
Basin Bioregion, though it is still seen with some regularity on the central coast between Hornsby and Newcastle, the upper Blue
Mountains and to a lesser extent, in Kangaroo Valley (DEC 2005a).
The Spotted-tailed Quoll is amongst the most cryptic of ground mammals. It is notoriously difficult to trap and requires significant effort
to detect in the wild (Lunney and Matthews 2001, D. Andrew pers. comm.). The majority of recent records come from tracks, scats,
road kills and opportunistic sightings. Only a single sighting of the Spotted-tailed Quoll was made during recent surveys, near a
crossing of Bellambi Creek on the Woronora Plateau in October 2005. Nonetheless, opportunistic records are scattered across the
Study Area, confirming the species persist at low abundance. Historically, the greatest number of individuals have been seen in the
Blue Mountains, between Blaxland and Blackheath, though they are rarely observed there now (M. Turton unpublished data). Recent
sightings are from near Jenolan and in the Boyd Plateau area (M. Jones pers. comm.); south of Nattai NP, in the creeks around Mt.
Flora (A. Horton pers. comm.), and in northern Nattai NP around Sheehys, Couridjah and Martins Creeks (D. Ashton pers. comm.). In
the past the species was not uncommon on the Illawarra Escarpment (Robinson 1988). However, locals report this species declining in
the 1980s and no reports have been made since this time until 2006 when an individual was seen near Marshall Mount, west of Dapto
where the property owners had not seen a Spotted-tailed Quoll for over 25 years. While reports such as this are encouraging,
particularly with regards to the species ability to repopulate areas from where it had disappeared, cumulative evidence suggests that
the Spotted-tailed Quoll is now extremely rare across the entire Greater Southern Sydney Region.
A statistical model could not be generated due to the great bias of records towards the Blue Mountains urban area. This species will
move large distances and it is often sighted outside of preferred habitat, for instance when it ventures onto cleared land to raid chicken
houses. A habitat map was developed highlighting moister and alluvial vegetation as high quality habitat, with remaining woodland
vegetation selected as moderate quality. This map is very broad in nature and reflects the original distribution of the Spotted-tailed
Quoll moderately well. Large areas of habitat occur within reserves, particularly the gullies in the Blue Mountains and Nattai NPs and
the Boyd Plateau, though threatening processes operate across all tenures and this is a poor reflection of its conservation status.

Recommendations
x The Spotted-tailed Quoll is extremely rare within the Region and is a
high conservation priority in all areas.
x On the basis of declines in the Illawarra and the lack of sightings
from recent surveys, this species should be considered for a revised
listing as Endangered under the TSC Act (1995) or as an
Endangered Population in the Sydney Basin Bioregion.
x Regional and local corridors of native vegetation are l kely to benefit
this species, in particular a link between the Woronora Plateau and
southern Blue Mountains – the “Bargo Linkage” (see Volume One).
x As this species is poorly sampled by systematic surveys, high
priority should be given to increasing public awareness of this
species and to encouraging the reporting of all sightings.
x The use of 1080 baiting where Spotted-tailed Quoll are known
should be carefully considered. Burying baits deeper than seven
centimetres (rather than burying them in raised mounds) will
decrease the number of baits removed by Quolls (Glen and
Dickman 2003).

© N. Fenton

x Wildlife managers should consider interactions between Quolls,
Dingoes, and Foxes and the impact of 1080 baiting. These issues
are currently being researched throughout NSW. Results should be
incorporated into management programs as soon as available.
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EASTERN PYGMY-POSSUM
Cercartetus nanus
UNCOMMON RESIDENT

PROBABLY STABLE

Species Profile
The Eastern Pygmy-possum is a very small possum that is found in a wide variety of habitats, including rainforest, sclerophyll forest
and heaths; though is very difficult to detect without the use of pitfall trapping (Tulloch 2001). It is generally nocturnal, and is an
opportunistic omnivore, including nectar, pollen, insects, seeds and fruit in its diet (Tulloch 2003). Each individual has a number of
nests, which are usually constructed in tree hollows, throughout their territory and will move up to 125 metres, through tree, shrub and
ground layers (Turner and Ward 1995). It is patchily distributed between far south-east Queensland through eastern NSW to South
Australia and Tasmania, though it is only found at higher altitudes in northern New South Wales and is generally more common in
southern latitudes (Bowen and Goldingay 2000, Menkhorst 1995a).

Threats
The NSW Scientific Committee (2001f) list potential threats to the Eastern Pygmy-possum as habitat loss and fragmentation by
clearing, inappropriate fire regimes that affect understorey plants, the loss of nest sites through intensive forestry and firewood
collection and predation by Foxes and Cats. This species is also thought to be found in isolated sub-populations with little dispersal
potential, thus increasing the risk of local extinction. In addition, this species is also listed as one that is likely to have habitat affected
by subsidence due to longwall mining (NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Eastern Pygmy-possum is listed as Vulnerable on the NSW TSC Act (1995). Most records are within the three coastal Bioregions
of NSW, though populations also occur on the western slopes in woodlands with heathy understorey on Pilliga sands. Within the
Sydney Basin Bioregion, most records are from Royal and Ku-ring-gai Chase NPs. It is much less often recorded in the South Eastern
Highlands Bioregion, with scattered sightings around Kosciuszko NP in the south (DEC 2005a). A broad climatic model of the species
distribution highlighted Royal NP and parts of the Blue Mountains as hotspots for the species (Tulloch 2001).
Within the Study Area, most records are from the east, particularly Royal and Heathcote NPs and the Metropolitan Special Area. In the
latter, 22 individuals were removed from a ten kilometre stretch of trench within the Cataract and Cordeaux catchments that had been
dug for the laying of a natural gas pipe line (Doody et al. 2003); thus highlighting their abundance in this environment. During the
current project, only one individual was located in Metropolitan Special Area; however pitfall trapping was not conducted and this is not
thought to be reflective of their true abundance. Targeted surveys in Royal and Heathcote NPs and Garrawarra SCA have found this
species to be at times quite common, and most often recorded in areas that have not burnt for over eight years (NPWS 2001d, Tulloch
2001, Tulloch 2003).
A presence-only habitat model was derived for the Eastern Pygmy-possum that is broad in scale and of moderate quality. The model
predicted habitat in areas with high cover abundance of Heath-leaved Banksia (Banksia ericifolia) (reaffirming the relationship with this
important food source), flatter areas and areas with a low coverage of grass. The model shows the low woodlands of the Woronora
Plateau, Heathcote and Royal NPs to be the most important areas, along with the higher rainfall areas of the Blue Mountains, such as
Narrow Neck Plateau. The model has a very high level of discrimination within these parts, where Heath-leaved Banksia is common.
Outside of these areas, discrimination is poor and lower values are predicted for most of the remainder of the region. Overall, the
Eastern Pygmy-possum is a well-reserved species, with approximately 40 percent of predicted high-quality habitat being found within
NPWS estate, and extensive habitat within the Woronora and Metropolitan Special Areas and Holsworthy Military Area.
The chief limitation of this model relates to the low frequency of detection outside of the known 'hotspots', meaning extrapolation of
habitat preferences was difficult in these areas. It is also clear that the dataset is biased towards the easterly environments where
targeted studies have been conducted. It is possible that the model under-predicts in the western part of the study area and caution is
advised when using the model to assess relative abundance or habitat preferences in these areas.

Recommendations
x Habitat for the Eastern Pygmy-possum is widespread within the Study
Area and the species does not seem to occur in isolated subpopulations in this Region. It should therefore be considered to be a
moderate conservation priority.
x Heath-leaved Banksia is killed by fire and will not flower for several
years after a burn. Retaining refuge areas of this (and others identified
in the model as high-quality Eastern Pygmy-possum habitat) in an
unburnt state for over eight years would be beneficial, as
recommended by Tulloch (2003).
x Any targeted searches for the Eastern Pygmy-possum should include
pitfall trapping or the erection of nest boxes, which can be effective
methods of detecting this species.
x Fox and Cat control, and regulation of the collection of firewood and
other activities that impact on the flowering shrub layer will also benefit
this species.

© Narawan Williams
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GREATER GLIDER
Petauroides volans
LOCALLY COMMON RESIDENT

LOCAL DECLINES

Species Profile
The Greater Glider is the largest of the gliding possums, and can be identified by its strongly reflective eye shine, large ears and long
fluffy tail (Henry 1995, McKay 1995). They vary in colour between white and black, but are always white below. The Greater Glider
feeds on eucalypt leaves, though the species consumed varies throughout its distribution. They utilise a den in a large hollow during
the day and often rest during the night to aid in digestion They are considered to be a hollow-dependent species, favouring the larger
trees in a forest (Kavanagh and Wheeler 2004). It is found in various eucalypt forests on and east of the Great Dividing Range
between north Queensland and central Victoria (McKay 1995).

Threats
Greater Gliders are known to be vulnerable to some types of disturbance (Kavanagh and Bamkin 1995). They are sensitive to logging
practices that do not leave trees of sufficient age to produce hollows (Lindenmayer et al. 1990). Fire may lead to local extinctions, such
as has been reported in Royal NP (NPWS 2001d), through direct death, loss of food resources and exposure to predation, particularly
by Powerful Owls. It is also predated upon by Foxes (McKay 1995).

Local and Bioregional Conservation Status
The Greater Glider is listed as Protected under the NSW NP&W Act (1974). It was listed as a species of conservation concern
because local extinctions have occurred in parts of the Study Area (Royal NP). It is widespread across the three coastal Bioregions,
extending a short distance into the adjoining tablelands. A number of small, isolated populations occur in forests further west; such as
Mt. Kaputar and Coolah Tops NPs, Mt. Canobolas SCA; and more extensively, in the State Forests to the north and west of
Kosciuszko NP. Other reserves that contain significant numbers of records include Brindabella, Bouddi and Meroo NPs, and Jilliby
SCA, though the species is more commonly recorded within State Forests (DEC 2005a).
Within the Study Area, the Greater Glider is widespread and common in the west, with smaller populations occurring closer to the
coast. The greatest densities are found in the higher altitude tall forests of Kanangra-Boyd and Blue Mountains NPs, such as the Boyd
Plateau, Murruin Range and Bindook Highlands. They are also found on the high-fertility soils of the Kedumba and Jenolan River
Valleys, at Mt. Jellore in Nattai NP and through Burragorang SCA. In the east this species is found in the mesic forests near Robertson
and in the Cordeaux and Cataract catchments of the Metropolitan Special Area. It was formerly present in Royal NP, and though a few
survived the 1994 fires in the park, they disappeared soon after (NPWS 2001d). Declines also appear to have occurred along the
Illawarra Escarpment (NPWS 2003g) where it has not been recorded for many years. After a high intensity fire on the Woronora
Plateau, Greater Glider populations have been shown to be severely affected, and recover very slowly, with abundances two years
after the fire being one tenth of that before the fires (DEC 2004d). Nevertheless, during the current surveys, over 400 new locations of
this species were documented, reflecting the extremely high densities that are found in some parts of the Region.
A fine-scale presence-absence model was developed for the Greater Glider, with the predictors being a combination of lower minimum
temperature, tall forest and high levels of solar radiation. This model highlights all areas known to be of importance to the Greater
Glider, such as the Boyd Plateau and Bindook Highlands, and is considered to be of excellent quality. It emphasises the tall forests in
the west of the Study Area in the Blue Mountains NP, Nattai NP and Burragorang SCA. The model also highlights smaller patches of
suitable habitat in the east, particularly in the Metropolitan Special Area. The lack of records for the Illawarra Escarpment has meant
that the model underpredicts in this area. This is a well-reserved species with over eighty percent of the predicted high-quality habitat
within conservation reserves, with Blue Mountains, Kanangra-Boyd and Nattai NPs being particularly important.

Recommendations
x Greater Gliders are extremely widespread and common in the southern Blue
Mountains and should be considered a lower conservation priority.
x On the Woronora Plateau habitat is patchy and the species is prone to isolation.
In this area, the Greater Glider has already declined and it is a local
conservation priority. Any extant populations in Royal NP or along the Illawarra
Escarpment are a high local conservation priority.
x Isolated populations of Greater Glider should be protected from high-intensity
fire as much as possible, for example in the Cataract and Cordeaux catchments
of the Metropolitan Special Area.
x Connectivity between vegetated areas should be maintained to avoid local
extinctions and allow for recolonisation if local extinction does occur. Important
links are between Royal NP and the Illawarra Escarpment – the “Illawarra
Escarpment Moist Forest Linkage”, and the vegetated link between the Nattai
Plateau and the Woronora Plateau – the “Bargo Linkage” (see Volume One).

© R. Paine/DECC
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KOALA
Phascolarctos cinereus
RARE RESIDENT

STABLE

Species Profile
The Koala is a distinctive, iconic arboreal mammal of eucalypt forest and woodland. It feeds on a wide range of eucalypts though the
species preferred varies throughout its range. Individuals spend most of the day resting in dense foliage and are most active following
sunset (NPWS 1999m). Home range varies depending on the density of food trees and population size. In coastal areas of NSW,
home ranges can be between 15 and 100 hectares with individuals dispersing up to 20 kilometres (Lunney et al. unpublished data).

Cultural Significance
The Koala has been nominated as being of particular importance to the Indigenous communities of the Blue Mountains. It has a
contemporary significance and there is a view that habitat changes and over-hunting have led to population declines (S. Hooper pers.
comm.). Traditionally, Koalas were a food source for some groups (Barrallier 1802 [1975]), though it was forbidden for others (Peck
1925) and remains are typically absent from middens in Dharug country (Attenbrow 2002). Local communities have numerous
traditional stories about the Koala and it is often depicted in rock art (DEC 2005e). Local names for the Koala include, Gundungurra:
Colo, Goola, Goola dhoorrook (female), Burrandang (male) (DEC 2005c); Tharawal: Kurrilwa (DEC 2005e), Dharug: Kula.

Threats
Threats to the Koala across its range include: habitat loss for urban development, agriculture and mining; degradation of habitat via
fragmentation and disturbance such as fire; mortality from Dogs and motor vehicles; and infection by Chlamydia which causes
keratoconjunctivitis (an infection of the eyes) and infertility (NPWS 1999m, NPWS 2003c, DEH 1998). In NSW, Chlamydia mostly
afflicts animals that are already stressed and it is not considered to be a major problem (Menkhorst 1995b, NPWS 2003c).

Local and Bioregional Conservation Status
The Koala is Vulnerable on the NSW TSC Act (1995). Across NSW there are many records throughout the eastern half of its
distribution and sparse records further west, in parts of the Brigalow Belt South and Darling Riverine Plains Bioregions. In the Sydney
Basin Bioregion they occur around the Central Coast, Blue Mountains and the fringes of the Cumberland Plain. Records from reserves
are uncommon, though they are found in Dharug, Wollemi and Tomaree NPs. There are scattered records through the South Eastern
Highlands Bioregion. Koalas have already disappeared from 50 to 75 percent of their range in NSW, particularly on the southern and
western edges of their distr bution (Reed et al. 1990).
In the Study Area there are well-known Koala populations near Campbelltown and in the Avon/Upper Nepean catchments of the
Metropolitan Special Area (Currans et al. 1990, Phillips and Callaghan 2000, Ward and Close 2004). Current research on the
Campbelltown population suggests that it includes over 300 individuals and that numbers have been slowly increasing since the 1980s
(R. Close pers. comm.). There are also reports that the Avon/ Upper Nepean population has expanded, having suffered a sharp
decline in the 1920s (Tilley and Uebel 1988). While animals occasionally disperse between these populations, mitochondrial DNA
analysis shows they are genetically distinct (Houlden et al. 1999). There are a further two population centres known: around Glenbrook
and in southern Nattai NP. While the above-mentioned areas support higher-density populations, individuals may be recorded well
away from these centres (D. Ashton pers. comm.). There are also reports of local population extinctions, for instance Koalas were
known from Upper Cordeaux and Helensburgh until the 1940s (Robinson 1988).
During the current project, Koalas were detected at 40 new locations, mostly from southern Nattai NP and Upper Nepean/Avon. The
presence of a high-density population in Nattai was unknown prior to this work. Most individuals were on the edges of the National
Park between High Range and Mt. Jellore, where patches of higher fertility soil occur. Records from the Wollondilly Valley, Colo Vale,
Balmoral and the Upper Nattai Valley may be an extension of this population. Koalas have also been seen further west, near Bindook
Mountain, Barrallier and Tallygang Mountain; though no high-density population has been located in this area. During this project, a
Koala was sighted north of Nepean Dam suffering from what appeared to be Chlamydia. This is the first recent record of this disease
from either the Avon/Upper Nepean or Campbelltown populations, though it may have caused the declines at Upper Nepean early last
century (Tilley and Uebel 1988). Chlamydia is probably endemic in the Region, with antigens found in Koalas from Campbelltown and
recent reports of Koalas succumbing to the disease at Colo Heights, north of the Study Area (R. Close pers. comm.).
A fine-scale presence-only model predicted habitat to occur with greater coverage of Koala feed trees at mid to lower elevations and
moderate to higher canopy cover. This highlights the edges of the Cumberland Plain and remnants of the plain itself (though many are
now too isolated to be ever used) and suggests a large amount of habitat has already been lost. Also highlighted are forests on higher
fertility soils in southern Nattai, Barrallier, and the slopes of the Bindook Highlands. Less than half of the high-quality habitat is in
reserves. This model is a good representation of Koala habitat in the Study Area and can be used in the fulfilment of a number of
management objectives listed in the draft Recovery Plan (NPWS 2003c). The also identifies core and potential Koala habitat, as
required under SEPP 44 (NPWS 2003c).

Recommendations
x Koalas are a high conservation priority with populations vulnerable to isolation.
x Connectivity between populations must be retained to maintain genetic diversity
and prevent local extinction. Links of suitable habitat in the following areas are
of important 1) along the edge of the Cumberland Plain, particularly between
Campbelltown and Wilton – the “Cumberland Koala Linkage” and 2) between
Nepean Dam through Yanderra and Colo Vale to Nattai NP – the “Bargo
Linkage”. Also potentially important is a link between High Range and
Wollondilly River NR via Joadja NR, with further survey required in this area.
x Road-mortality ‘black spots’ should be identified by collating records of
roadkills. Future road building should avoid Koala habitat and floppy-top fencing
or underpasses considered for where existing roads bisect habitat (NPWS
2003c).
x All sightings, particularly dead or sick Koalas, should be recorded in the Atlas of
NSW Wildlife in order to assess threats to local populations.
x High intensity fire should be excluded from high-density population areas.

162

© DECC

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

163

SQUIRREL GLIDER
Petaurus norfolcensis
EXTREMELY RARE RESIDENT

PROBABLY DECLINING

Species Profile
The Squirrel Glider is a nocturnal marsupial that inhabits dry sclerophyll forests and woodlands, building leaf-lined nests in tree
hollows. It is similar in appearance to the more common Sugar Glider (P. breviceps); however the Squirrel Glider is generally larger,
has a longer more pointed face, longer and narrower ears and a bushier tail and lacks the yapping call of that species. It has a varied
diet, including insects, nectar, pollen, seeds, Acacia gum and sap from Eucalypts (Suckling 1995). It usually occurs in family groups of
up to ten, consisting of one male, one or more females and their dependent young. Home ranges vary between 0.65 and 8.55
hectares, depending on habitat quality. It is a hollow-dependent species that is patchily distr buted along the east coast and inland
slopes from north Queensland to Victoria (Quin 1995, NPWS 1999k).

Threats
The Squirrel Glider may be affected by the following threats: the loss of hollow-bearing trees through clearing, fragmentation or timber
extraction; predation by Cats and Foxes; inappropriate fire regimes and the removal of dead trees and wood (NPWS 1999k; NSW
Scientific Committee 2003d). Individuals have also been rescued by the Wildlife Information and Rescue Emergency Service (WIRES)
after getting caught on barbed-wire fences.

Local and Bioregional Conservation Status
The Squirrel Glider is listed as a Vulnerable species on the NSW TSC Act (1995). It occurs patchily throughout the eastern Bioregions
of NSW, and is only recorded with regularity in the NSW North Coast, Nandewar and the Sydney Basin Bioregions. In the Sydney
Basin Bioregion, the dry woodlands of the Hunter Valley and Central Coast provide very high-quality habitat and this area is welldocumented as a stronghold; though few records are from within conservation reserves (Smith and Murray 2002). Elsewhere in this
Bioregion the species has only been recorded at very low densities, including within Wollemi and Blue Mountains NPs (DEC 2005a).
Throughout the Greater Southern Sydney Region there are only 27 records of the Squirrel Glider, and many of these are considered
questionable. The rarity of the species is exemplified by the fact that only two new locations have been recorded as part of the current
survey program: two individuals on a spotlight site in the Bindook Highlands, and another at the south end of Scotts Main Range. This
is despite 688 person-hours of spotlighting (729 sites and 164 transects) conducted in the Region in recent years. Spotlighting is an
effective technique for the detection of the Squirrel Glider and it is readily recorded in the Hunter Valley using this method (DEC
2005j). Another 490 hours have been spent conducting nocturnal call playback for owls; another technique effective in detecting
arboreal mammals, further highlighting the scarcity of this species.
Previous surveys have been equally unsuccessful in locating Squirrel Gliders in the Region, though one was found at St. Helens Park
near Wedderburn during the Georges River Biodiversity Surveys. Recent comprehensive surveys of the Cumberland Plain detected
this species at only two locations, one at Holsworthy Army Reserve, and another in bushland at Castlereagh to the north of the Study
Area (DEC 2006b). Further to this, in 2007 a juvenile was rescued from a tree that was being felled near Kemps Creek in Western
Sydney. These are important records as they confirm that remnant populations occur on the Cumberland Plain and western fringe of
the Woronora Plateau, where Sydney Catchment Authority Officers and naturalists had previously known them to persist in low
numbers (Robinson 1988, C. Chafer pers. comm.). Other reliable records are from the Warragamba Special Area in the Kedumba and
Burragorang Valleys and at Bowman’s Hill on the Wollondilly River. The only Museum specimens for the area are from Jenolan Caves,
and other records for the Region are mostly hair from within Fox scats; an unreliable method of identification for this species.
A presence-only model was developed for the Squirrel Glider that predicts on distance to dry grassy woodlands and forests on
marginally to moderately fertile soils. The resultant model is very broad, predicting extensive tracts of land through the Nattai,
Burragorang and Coxs River Valleys, Scotts Main Range, the Cumberland Plain, Georges River Catchment and the south-western
parts of Metropolitan Special Area. The paucity of reliable records for the Study Area made delineation of fine-scale habitat
preferences impossible. All modelled habitat is predicted to have a low rate of occupancy, though in reality, some areas are probably
of better quality and other areas are unoccupied. In particular, many smaller remnants of the Cumberland Plain and Illawarra Coastal
Plain are probably unoccupied due to isolation and disturbance. Approximately two thirds of remaining habitat falls within conservation
reserves; though vast areas of core-habitat have already been lost, and this does not reflect how precarious the situation is for this
species in this area.

Recommendations
x The Squirrel Glider is extremely rare and possibly close to extinction within the
Region. It is a high conservation priority in all areas.
x Sites where the Squirrel Glider is extant, such as at St. Helens Park and Holsworthy
Army Base should be actively managed for the control of Foxes and Cats.
x Habitat for this species overlaps with that for the Koala, particularly around
Wedderburn and Avon/Nepean catchments, and within the Study Area they share
many habitat preferences. These two species could be managed as a unit and
existing and future monitoring programs for the Koala should include searches and
monitoring of Squirrel Glider.
x A corridor of suitable vegetation in Western Sydney – the “Cumberland Koala
Linkage” should be maintained in order to connect small populations in this area (see
Volume One).
x Targeted surveys of modelled habitat is advised in order to give an indication of the
size of the population in the Greater Southern Sydney Region.
x It is likely that the Cumberland Plain/western Woronora population of Squirrel Glider
is close to extinction and, given further investigation, should be nominated as an
endangered population under the TSC Act (1995).

© Narawan Williams
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YELLOW-BELLIED GLIDER
Petaurus australis
LOCALLY COMMON RESIDENT

STABLE

Species Profile
The Yellow-bellied Glider is a nocturnal marsupial found in the tall open sclerophyll forests of eastern Australia. It is an arboreal
species that requires mature hollow-bearing trees in which to den during the day (NPWS 1999l). It is characterised by dark grey fur
above and a whitish-yellow to orange fur underneath, with large bare ears. The species is heard more often than seen as it will emit a
distinctive throaty shriek. It feeds on eucalypt nectar, sap, manna and invertebrates found under shedding bark. Its extraction of sap
leaves diagnostic deep V-notched incisions in the bark of eucalypts, with individuals and family groups demonstrating a marked
preference for individual trees within their territory (Mackowski 1988).

Threats
Yellow bellied Gliders are known to be greatly affected by the reduction of nesting resources when hollow-bearing trees are lost
through clearing, fragmentation or timber extraction (NPWS 1999l). In particular, logging of high-productivity forests is thought to be
the major threat to the species across its range (NPWS 2003h). Predation by Cats and Foxes is also thought to contribute to the
species vulnerability. Impacts of fire regimes are poorly understood, although high-intensity fire has been thought to reduce
populations and the availability of food resources (NPWS 1999l, NPWS 2003h).

Local and Bioregional Conservation Status
The Yellow-bellied Glider is listed as Vulnerable on the NSW TSC Act (1995) as it is believed to have undergone population declines
and a reduction in range (NPWS 2003h). It was also thought to be subject to serious threatening processes, whilst being an ecological
specialist with poor recovery potential. For these reasons, in 2003, a recovery plan for the species was approved for NSW that outlines
key actions required to ensure the long-term viability of the species (NPWS 2003h). Within the Sydney Basin Bioregion it is patchily
distributed, though population strongholds include the tall moist forests of the Central Coast and Watagan Ranges (DEC 2005a).
Within the South Eastern Highlands Bioregion there is far less suitable habitat; with records restricted to the south-western Blue
Mountains and in Maragle, Bago and Buccleuch State Forests.
Within the Greater Southern Sydney Region, the Yellow-bellied Glider has been found to be widespread and, in many areas, common.
The current survey program has greatly improved our understanding of this species within the Region, which previously was thought to
be relatively unimportant due to the absence of high-productivity timber forests. Recent surveys have recorded 161 new locations for
the species, 80 percent of which were in the southern Blue Mountains, particularly Nattai NP, in the moist gullies such as Blue Gum
Creek and the forests around Mt. Jellore; and the northern parts of Blue Mountains NP, such as Scotts Main Range and the Coxs and
Kedumba Valleys. These areas support high densities of Yellow-bellied Gliders, even following the severe wildfires of 2001. For
example, a family group of at least five individuals was recorded in Blue Gum Creek in Nattai NP one year after it had been subjected
to an extreme crown fire. On the Woronora Plateau and Boyd Plateau there only exists records of low reliability; though the western
edge of the Woronora Plateau has suitable feed trees (eg. Grey Gum, E. punctata). In this area, there is an anecdotal report of old
incisions in a Grey Gum (G. Daly pers. comm.); and the Yellow-bellied Glider may continue to exist there in low abundance, or may
have become locally extinct. Recent surveys of the Cumberland Plain found Yellow-bellied Gliders around Mulgoa, but not in the east,
for example along the Nepean River, though further investigations need to be undertaken. There is a population on the Cumberland
Plain to the north of the Study Area at Cattai and Wilberforce.
A presence-absence model was developed for the Yellow-bellied Glider and it has been rated as being of excellent quality. The model
predicted high-quality habitat in areas with low mean annual rainfall and high cover and abundance of Yellow-bellied Glider feed trees
(primarily Grey Gum (Eucalyptus punctata) and Forest Red Gum (E. tereticornis). Locations that are predicted as high-quality habitat
but do not contain records almost invariably have been under-surveyed due to inaccessibility, such as Lacys Creek. Conversely, it is
thought that the model underpredicts suitable habitat in the Woodford and Erskine Range area. The species is exceptionally wellreserved with over 94 percent of high-quality habitat within conservation parks, and little having been lost to prior land clearance.
The recovery plan for the Yellow-bellied Glider lists the reasons why this species is considered vulnerable in NSW. New information
collected as part of this project indicates that population declines and reduction in range only applies to a small area within the Region:
the western Woronora Plateau, and even this remains unconfirmed. L kewise, no threatening processes are considered severe, and
the area of suitable habitat is substantial. While the recovery potential of the species has not been explicitly tested, the species was
found to remain common in suitable habitat despite the extensive fires of 2001. This information challenges much existing knowledge
on the Yellow-bellied Glider, which is biased toward the timber-production areas of the north and south coasts of NSW.

Recommendations
x The Yellow-bellied Glider has been found to be common and secure
throughout a large proportion of the southern Blue Mountains, and overall it
should be considered to be a lower conservation priority for the Region.
x Few management actions are required for the continued survival of the
species in the Region.
x The Southern Blue Mountains should be considered a stronghold for the
Yellow-bellied Glider, where it is common and well-reserved and not subject to
most threats outlined in the recovery plan.
x As there is a possibility that this species has declined, or is locally extinct, in
the west of the Woronora Plateau it should remain a local conservation priority
in that area.
x New information gathered during this project on the status of the Yellowbellied Glider in the Sydney Basin should be incorporated into the recovery
plan for the species. A review of the status of the species across NSW may be
necessary.
© Joel Winter
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EASTERN BENTWING-BAT
Miniopterus schreibersii oceanensis
COMMON RESIDENT

PROBABLY STABLE

Species Profile
The Common Bentwing-bat (Miniopterus schreibersii) is the most widely distributed bat in the world, occurring through Europe, Africa
and Australasia (Churchill 1998), though recent research suggests that there may be three taxa in Australia (Duncan et al. 1999). The
subspecies oceanensis (often referred to as the Eastern Bentwing-bat) is the relevant taxon for NSW and extends at least between
central Victoria and Cape York Peninsula, Queensland (Duncan et al. 1999). The call can be distinctive, however it is often
inseparable from Vespadelus darlingtoni and V. regulus (Reinhold et al. 2001). It utilises a wide variety of habitats where it usually
roosts in caves, though it has been known to use mines, bridges and road culverts (Churchill 1998). It is a fast flying species and has
been known to travel up to 65 kilometres in a night (Dwyer 1966). Though individuals often use numerous roosts, they congregate en
masse in a small number of caves to breed and hibernate (Churchill 1998).

Threats
Damage and disturbance to roosting sites are the greatest threats to this species. Only relatively few nursery caves are used, hence
significant population changes can occur if these sites are damaged (Dwyer 1995). Disturbance of hibernating colonies can lead to
starvation due to loss of energy reserves (Gilmore and Parnaby 1994). Disturbance of smaller roosts by recreational caving and
tourism may also be significant, as may modification to feeding habitat by agriculture and urban development (Gilmore and Parnaby
1994). In addition, some individuals are preyed upon by feral Cats and less often, Foxes (Dwyer 1995).

Local and Bioregional Conservation Status
The Eastern Bentwing-bat is listed as Vulnerable on the NSW TSC Act (1995). Sightings are widespread within the Sydney Basin
Bioregion, though clusters of records are present in the Lower Hunter Valley and Central Coast, Cumberland Plain, Woronora Plateau
and across the southern Blue Mountains. Many of these records are from reserves, including Royal, Blue Mountains and Wollemi NPs.
There are numerous sightings from the South Eastern Highlands Bioregion from Kanangra-Boyd NP and the south west of Blue
Mountains NP. Outside this area there are occasional records, from near Bathurst, Marulan and Queanbeyan (DEC 2005a).
This species has been recorded from most environments within the Greater Southern Sydney Region including: creeklines within
semi-urban areas, above farm dams in cleared country, in sandstone woodland and in rainforest gullies. In this study, this species was
captured or recorded by ultrasonic call with reasonable regularity, with over 40 new locations added to the database, mostly from the
Warragamba Special Area and the southern Blue Mountains. As part of this project, Colong Caves was investigated as its suitability as
a maternity site. Very large numbers of Eastern Bentwing-bats were recorded roosting within the cave system and it is believed to be
an extremely important site for the species (DEC 2004f). While it does not seem to be used as a maternity cave at present, it may
have been used in the past and has the potential to be used again in the future (N. Williams pers. comm.). Other important communal
roosts exist at Yerranderie in the disused mine shafts in this area.
In this area it is possible that Eastern Bentwing-bats migrate to the coast for the winter as many large colonies have been reported
during this period. Females disperse to maternity roosts in limestone caves in November and early December and return to coastal
roosts in early March (R. Williams pers. comm.).
A presence-only model was developed for the Eastern Bentwing-bat that predicted high-quality habitat in flatter areas with higher
rainfall, moderately tall to tall forest and creeklines. This highlights the easterly, well-watered environments of the Woronora Plateau,
parts of the coastal plains of Sydney and Wollongong and the Upper Mountains, Boyd Plateau and Bindook Highlands in the southern
Blue Mountains. Within these general areas, tall grassy woodlands, tall dry forests, wet sclerophyll forests, rainforests and creeklines
are the most preferred. There is the possibility that data is biased towards flat areas due to the difficulty in placing harp traps in steep
terrain and this may have resulted in a false correlation with flatter areas, though records collected via ultrasonic call detection go
some way toward alleviating this bias. This species has a large amount of habitat within conservation reserves, although the primary
conservation issue with this species is not reservation of habitat but the disturbance of roosting and maternity caves though in this
Region both Colong Caves and a nearby maternity roost at Bungonia are within the reserve system. Overall, this mapping exercise
has reaffirmed that disturbance of roost sites is the greatest conservation issue facing this species.

Recommendations
x The Eastern Bentwing-bat is common and widespread within the Region and is a lower
conservation priority overall, with the exception of roosting and nursery sites.
x Communal roost sites and particularly maternity and h bernation sites should be treated as
being of very high conservation priority. If any caves or disused mines are found to be
maternity sites, investigations should be undertaken to assess any impact, recreational or
other, use of the cave system is having on the species.
x Caves or mines where this species roosts in large numbers, such as Colong Caves in
Kanangra-Boyd NP and the Yerranderie Mine shafts should be regarded of high
conservation significance and management actions taken to minimise disturbance to the
bats.
x Regional corridors of remnant vegetation are likely to benefit this species, particularly a
link between Nattai NP and the Woronora Plateau – the “Bargo Linkage” (see Volume
One). This may facilitate seasonal movements between the Southern Blue Mountains and
more coastal areas.
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EASTERN FALSE PIPISTRELLE
Falsistrellus tasmaniensis
UNCOMMON RESIDENT

PROBABLY DECLINING

Species Profile
The Eastern False Pipistrelle (Falsistrellus tasmaniensis) is a relatively large bat (up to 70 millimetres in body length) that is found in
small numbers throughout south-eastern Australia, between south-east Queensland and western Victoria, and in Tasmania. It is
similar in appearance to the Greater Broad-nosed Bat (Scoteanax rueppellii), though it has two pairs of upper incisors, a gap between
the incisors and the canines, and larger ears (Parnaby 1992, Churchill 1998). Its calls can be confused with various species of
Scotorepens and the Greater Broad-nosed Bat, though good quality calls can be separated using ultrasound analysis (Reinhold et al.
2001). The Eastern False Pipistrelle appears to prefer wet habitats, particularly riparian or high rainfall areas, with large trees greater
than 20 metres tall (Menkhorst and Lumsden 1995). It may be more common at high elevations (Phillips 1995), though it has been
recorded between sea level and 1500 metres in Victoria (Menkhorst and Lumsden 1995). It usually roosts in hollows in Eucalyptus,
though it has been recorded in caves and old buildings (Churchill 1998). It may hibernate over winter and has been known to travel at
least twelve kilometres from its roost site while foraging (Churchill 1998). It hunts mostly in the upper canopy for moths, beetles,
weevils, flies and ants (Churchill 1998).

Threats
Threats to the species are poorly known, but the main threat would appear to be destruction of roosting sites through land clearing and
logging (Gilmore and Parnaby 1994). Also listed as potential threats is the loss of foraging habitat due to land clearance and urban
expansion and the application of pesticides in or adjacent to foraging habitat. This species is likely to be affected by human induced
climate change as it occupies highland areas throughout much of its range.

Local and Bioregional Conservation Status
The Eastern False Pipistrelle is listed as Vulnerable on the NSW TSC Act (1995). It is primarily a species of the coastal ranges, with
the highest density of trapped individuals being from the highlands. It is known from both the Sydney Basin and South Eastern
Highlands Bioregions, with records concentrated in two broad landscape types: the coastal plains and wider valley systems, and the
forested uplands, though problems with the identification of this species confound these patterns. The flat coastal plains of the Central
Coast and Illawarra all have a large number of records and valley floors where the species has been recorded include Gungalwa
Creek in Wollemi NP, Mangrove Creek and the Hunter and the Kedumba and Wollondilly Valleys. Forested uplands with records
include Mt. Coricudgy, Gospers Mountain, Chichester SF, Newnes Plateau, Boyd Plateau, Bindook Highlands and Coolah Tops and
around the Mt Piper power station.
Within the Greater Southern Sydney Region, there is a concentration of records in the highest elevation environments in the western
part of the region. There are also records from the east, mostly from the edges of the Cumberland Plain, though all these records are
from ultrasonic call identification with no confirmed sightings. There are also a few records from the west-flowing Abercrombie and
Turon Rivers. This project has added 23 new sites for the Study Area, increasing the known locations by over 50 percent. New
locations were almost all from the highlands; for example at Black Range near Jenolan, Mt. Werong, Boyd Plateau and High Range
near Nattai. Notwithstanding this, there were also individuals recorded (including trapped) from lower elevations on the Kedumba,
Coxs and Wollondilly Rivers. There are almost no records of trapped individuals from sandstone woodlands and heathlands, either on
the Woronora Plateau or the southern Blue Mountains despite intensive search effort in these environments.
A presence-absence model for the Eastern False Pipistrelle predicted the forested highlands, such as Boyd Plateau, Mt. Werong and
the Bindook Highlands, as having the best quality habitat for this species. This model included flatter areas (which is probably an
indirect correlation with higher fertility soils) in the coolest parts of the Study Area. It is a good quality model that is mapped at a fine
scale. This model is based only on harp trapping data due to the problem with identifying this species from its ultrasonic call. It is
poss ble that the model is biased toward flatter areas due to the problem with placing traps on steep slopes. This species has been
predicted as having around half of its remaining high-quality habitat on reserve, though it is likely that some suitable habitat has
already been lost.

Recommendations
x The Eastern False Pipistrelle is uncommonly recorded in the Greater Southern
Sydney Region and there may have already been significant amounts of habitat
loss and hence it should be considered to be a moderately-high conservation
priority within this area.
x This species is benefited by the retention of hollow-bearing trees, including
paddock trees, for roosting and foraging.
x Further research would be advised in order to determine the extent of highquality habitat, and habitat usage in the Cumberland Plain which is under great
pressure from urban development.
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EASTERN FREETAIL-BAT
Mormopterus norfolkensis
RARE RESIDENT

PROBABLY DECLINING

Species Profile
The Eastern (or East Coast) Freetail-bat is a member of a genus of bats that remain in a state of considerable taxonomic uncertainty.
This species can be distinguished from other members of the group by its long forearm, upright ears and robust build (Allison and
Hoye 1995, Parnaby 1992). Reinhold et al. (2001) describes the ultrasonic call as “a pattern of alternating pulses”, making it unique
among Mormopterus, though it can also call without this pattern. This is a poorly known species, but it seems to be restricted to east of
the Great Dividing Range between approximately Brisbane (Queensland) and Eden (New South Wales) (Duncan et al. 1999; Parnaby
1992a). Habitat preferences are not well understood, but the species appears to favour dry eucalypt forest and woodland, though it
has also been captured in rainforest and wet sclerophyll forest (Churchill 1998). It usually roosts in tree hollows (Gilmore and Parnaby
1994), though it has been recorded in the roof of a hut and under the metal caps of telegraph poles (Churchill 1998).

Threats
x The threats to this species are poorly known, though it is suspected that urbanisation and clearing for agriculture and logging have
serious impacts (NPWS 2002d); though it is known forage over farmland and roost in buildings (R. Williams pers. comm.). It has
also been suggested that pesticide use may be a problem for this species (NPWS 2002d). Threats may be heightened because the
species’ entire known distribution lies within an area of concentrated population density. This project has indicated that the core
habitat for this species is the Grassy Box Woodlands of the coastal plains, such as the Cumberland Plain, which continue to face
pressure from development. The impact of feral honeybees and introduced hollow-nesting birds, particularly the Common Starling,
is not known.

Local and Bioregional Conservation Status
The Eastern Freetail-bat is listed as Vulnerable on the NSW TSC Act (1995) due to suspected population declines and a decrease in
abundance across its range. Most records for the species in NSW are contained within the NSW North Coast, South East Corner and
Sydney Basin Bioregions. Within these Bioregions, it appears that the species favours the coastal plains and larger incised valleys of
the Dividing Range, with large numbers of records from the Cumberland Plain, Central Coast, Hunter Valley and Kangaroo Valley. The
majority of records for the species within the Sydney Basin Bioregion occur off park; however it has been detected within the Blue
Mountains, Wollemi and Marramarra NPs and Western Sydney RP.
Within the Greater Southern Sydney Region, the Eastern Freetail Bat has not been recorded west of the Great Dividing Range. The
Cumberland Plain has a number of records, mostly via ultrasonic call detection. Other locations are scattered throughout the eastern
half of the Warragamba Special Area, with records along the Wollondilly River, Kedumba Valley and Scotts Main Range. Although the
records are strongly associated with valleys and plains, there are also occasional records from the sandstone plateaux, such as the
Woronora. The current survey program only recorded this species on seven occasions (six by ultrasonic call and one trapped) all in
the more fertile country of the Wollondilly and Burragorang Valleys or on the shale-sandstone transition, such as High Range near
Nattai NP. Follow-up surveys of the Cumberland Plain trapped one individual of this species in woodland adjacent to the Nepean River
near Douglas Park (DEC 2006b). The infrequency that species is recorded highlights its rarity within the area.
A presence-only model predicted Eastern Freetail-bat habitat in the Grassy Box Woodlands of the Cumberland Plain, Burragorang and
Wollondilly valleys, particularly in the flatter areas. This model has been ranked as being of good quality, highlighting habitat of
particular importance amongst the broadly preferred areas. Although high predictive values are confined to the fertile valleys and
plains, a low likelihood of occurrence is predicted for a large proportion of the Study Area, reflecting the propensity of this wide-ranging
species to be occasionally recorded in almost any environment. Although 36% of remaining high quality habitat is found within
reserves (mostly Nattai NP in the Burragorang Valley) this does not account for high-quality habitat that has already been lost,
particularly on the Cumberland Plain.

Recommendations
x The Eastern Freetail-bat is rarely recorded within the Region and it is a high
conservation priority.
x Management for this species should focus on the protection and enhancement of the
Grassy Box Woodlands of the coastal plains, particularly the Cumberland Plain.
x Management should include the retention of hollow-bearing trees, including standing
dead trees.
x Small remnants should not be discounted as habitat on the basis of size or
disturbance to the ground layer or understorey. This is a very wide-ranging species
that will travel and forage in open country or along creeklines (N. Williams pers.
comm.) and may utilise remnants too isolated or disturbed for many other species.
x Decreased use of pesticides may assist this species given that it favours
environments that tend to be utilised for agriculture.
x More research into the taxonomy of the Mormopterus is required, including
improvements in field identification techniques and acquiring a better understanding
of species ranges and distr bution, allowing better understanding of the species’
conservation status.
x Control of feral honeybees and introduced hollow-nesting birds, particularly the
Common Starling, would benefit this species, particularly on the Cumberland Plain.
© Narawan Williams
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GREATER BROAD-NOSED BAT
Scoteanax rueppellii
UNCOMMON RESIDENT

PROBABLY DECLINING

Species Profile
The Greater Broad-nosed Bat is a large microchiropteran bat usually found in gullies draining east from the Great Dividing Range
between south-east New South Wales and north Queensland (Atherton Tablelands). The species can only be confused with the
Eastern False Pipistrelle from which it can be distinguished by its single pair of upper incisors and its smaller ears (Parnaby 1992). The
Greater Broad-nosed Bat utilises creeks and forest clearings for hunting (Churchill 1998, Hoye and Richards 1995) and though it does
not tend to forage above the canopy, it will move across clearings to reach suitable patches of habitat, often using ecotones (N.
Williams pers. comm.). In southern NSW the species appears to be restricted to lower altitude forests (McKean 1966 in Duncan et al.
1999), while in the centre of its range it occurs at a wide range of altitudes from near sea level to upland areas (Duncan et al. 1999,
this project). It usually roosts in tree hollows, in cracks and fissures in trunks or under exfoliating bark, though it may also utilise old
buildings (Churchill 1998). The ultrasonic call of the Greater Broad-nosed Bat is easily confused with other species of Scotorepens and
with the Eastern False Pipistrelle (Pennay et al. 2004).

Threats
The threats to this species are poorly known, though they would include habitat clearance and fragmentation for agriculture and urban
development, and logging, which may remove suitable hollows and alter the availability of prey (Duncan et al. 1999). Urban expansion
is likely to be a problem in the Sydney Basin, with the core of the species range centred on the coastal plains of the Sydney, the
Illawarra and the Central Coast. Other suggested threats include: disturbance to roosting and summer breeding sites, pesticide and
herbicide that may impact on food supply or accumulate in the tissue of this species, and changes to waterways (DEC 2005m).

Local and Bioregional Conservation Status
The Greater Broad-nosed Bat is listed as Vulnerable on the NSW TSC Act (1995). The majority of records for the species in NSW
occur in the NSW North Coast, South East Corner and Sydney Basin, with some records in the New England Tableland and South
Eastern Highlands Bioregions. Within the Sydney Basin Bioregion, very few records exist within sandstone environments, with records
concentrated in the coastal environments of the Illawarra, Central Coast and the Cumberland Plain and in the larger valleys of the
Dividing Range, such as Kangaroo Valley and the Hunter Valley. Habitats that are occupied in the South Eastern Highlands Bioregion
appear to be the forested uplands. The species is reasonably well reported from conservation reserves within the Sydney Basin,
including Blue Mountains and Wollemi NPs.
Within the Greater Southern Sydney Region, trapped individuals are mostly from forested lowland environments such as the shalesandstone transition forests of the Cumberland Plain, and Valleys of the Blue Mountains such as the Kedumba Valley and Gillan’s
Creek; or they are from the forested uplands such as the Boyd Plateau and Mt. Werong. During this project, this species was recorded
30 times from 18 new locations (including high-quality ultrasonic calls), mainly in the highlands of the southern Blue Mountains where
little work had been carried out in the past. For example, on the Boyd Plateau and around Mt. Werong, the species was found to be
reasonably common, with ten new locations confirmed by trapped individuals. Other new locations were from transition forests on the
eastern edge of the Cumberland Plain and in similar forests near Oakdale.
A presence-only model predicted habitat for the Greater Broad-nosed Bat in taller forests, particularly on the flatter parts of the Study
Area where there is no Heath-leaved Banksia (Banksia ericifolia). Overall, the model highlights the more fertile, flat upland environs of
the Boyd Plateau, Mt. Werong and Murruin Range and the valley floors and lower slopes of the Burragorang, Jamison, and Kedumba
Valleys, and the taller forests of the Cumberland and Illawarra Coastal Plains and Illawarra Escarpment. It is a good model that
highlights the overall extent of the species range well and highlights the preferred habitats within this. Trapping data may be biased
toward flatter areas, due to the difficulty in placing harp traps in steep terrain. A fair proportion of remaining high-quality habitat is found
on reserve (60%), though it is important to remember that habitat has already been lost on the Robertson Plateau, Cumberland and
Illawarra Coastal Plain. Habitat loss in this area is likely to continue for this species, particularly on the Cumberland and Illawarra
Coastal Plains.

Recommendations
x As the Greater Broad-nosed Bat is rarely recorded in the Greater
Southern Sydney Region and has already suffered significant habitat
loss, it is considered to be a moderately high conservation priority.
x Management for this species should focus on the protection and
enhancement of taller forests and woodlands on higher fertility soils,
including those found on the Cumberland Plain.
x Decreased use of pesticides may assist this species.
x Targeted survey should be directed toward the Illawarra Escarpment
and Foothills in order to confirm its presence in this area.

© Narawan Williams
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GREY-HEADED FLYING-FOX
Pteropus poliocephalus
LOCALLY COMMON RESIDENT

DECLINING

Species Profile
The Grey-headed Flying-fox is a large fruit bat that has dark grey body fur, a slightly paler grey head and a russet collar. It is the
largest bat in the Study Area, with a wingspan of up to one metre. It is a highly mobile species and numbers roosting at specific camps
may vary depending on season and food availability. They feed on nectar and pollen of various trees including Eucalyptus, Melaleuca
and Banksia as well as fruits, originally of rainforest species, but now including commercial and garden crops. They can travel up to
twenty kilometres to a food source, and are an important pollinator and disperser of native plants. It is endemic to the east of Australia
between Melbourne, Victoria and Bundaberg in Queensland, though it formerly ranged as far north as Rockhampton (NPWS 2001f).

Threats
The main threats to the Grey-headed Flying-fox are: destruction of habitat, particularly of foraging habitat, by clearing for urban
development and agriculture. Also important threats are disturbance at roosting sites, particularly of pregnant females, unregulated
shooting, particularly when feeding on commercial crops, and electrocution on power lines (NPWS 2001f, DEC 2005n). Flying-foxes
are commonly entangled on barbwire fencing and in nets over fruit trees in backyards.

Local and Bioregional Conservation Status
The Grey-headed Flying-fox is listed as Vulnerable on the NSW TSC Act (1995) and is also listed as Vulnerable on the
Commonwealth EPBC Act (1999) due to declines that have been recorded across its range. Eby et al. (1999) estimated that there are
approximately sixteen camps within the Sydney Basin Bioregion, three of which were occupied in July 1998. The species is primarily
distributed across the coastal and hinterland environments, with records from Royal, Garigal and Wyrrabalong NPs and Comerong
Island NR (DEC 2005a).
Within the Greater Southern Sydney Region there is one large and regularly used Flying-fox camp site on Cabramatta Creek which
has increased from a few animals in 1988 to over 20000 in 2002 (Anon 2000, DEC 2005a). Two temporary camps are located on the
Cumberland Plain at Menangle and Brownlow Hill, where over 5000 individuals were camped in June 2006 (DEC 2006b). A further two
camps are known from the Illawarra Escarpment at Mt. Kembla and near the Bulli Pass, though both are only occasionally used
(NPWS 2003g). Other important camps just outside of the Study Area include: Whispering Gully near Dunmore, near Jamberoo,
Comerong Island (NPWS 2003g) and at Kurnell (DEC 2005a). The majority of sightings occur across the urban areas of the eastern
Cumberland Plain, the Illawarra Escarpment, Royal NP, parts of the Woronora Plateau, and less commonly, the lower Blue Mountains.
It was found to be common during the surveys of Wollongong LGA particularly in flowering Blackbutt (Eucalyptus pilularis). During the
current surveys, fewer records were obtained. There was only a single record obtained for the Southern Blue Mountains, from Lacys
Creek, where an individual was seen feeding in flowering Mountain Blue Gum (Eucalyptus deanei). This tree species is widespread in
moist gullies of the region (NPWS 2003d) and Grey-headed Flying-fox may be a more regular visitor to the Blue Mountains than this
data suggests. Follow-up surveys of the Cumberland Plain and coastal Sydney found this species to commonly occur in flowering
Eucalypts in these areas (DEC 2006b, DECC 2007a).
A habitat map for the Grey-headed Flying-fox was developed by Peggy Eby and Brad Law. This was part of a project assessing
habitat use for the full extent of the species’ range (Eby and Law in prep.). The map was derived by identifying the major feed tree
species, the timing of flowering and fruiting events, and assessing the prevalence of feed trees within each vegetation community of
the Study Area. Areas highlighted include the Cumberland Plain, Illawarra Escarpment and the Metropolitan Special Area, High Range
in Nattai NP and parts of Burragorang SCA. For this project, categories four, five and rainforest were included as high quality habitat.
Just under half of remaining high-quality habitat is within conservation reserves, though a large amount of important habitat has
already been lost from the Cumberland Plain. Moreover, as the major threats of culling, habitat loss and roost-site disturbance occur
outside of protected areas. Therefore species is not considered secure within the Study Area.

Recommendations
x The Grey-headed Flying-fox should be considered a moderately high conservation
priority in the Region.
x Management should focus on the protection and enhancement of camp sites (both
permanent and seasonal) and the most important foraging habitats as identified in the
habitat map.
x Develop and promote mechanisms for widespread adoption of publicly subsidised
incentives to reduce killing of flying-foxes in commercial fruit crops.
x Education of the community, particularly in the area around controversial Flying-fox
camps, should be conducted to highlight species status, reasons for being in urban
areas and the reasons behind the species decline.
x It would be beneficial to continue community education and awareness of how to
reduce the risk of entanglement in nylon netting over fruit trees.
x Increase the extent and viability of foraging habitat for grey-headed flying-foxes that is
productive during winter and spring (generally times of food shortage), including
habitat restoration/rehabilitation works. In this region, this would probably include
woodlands and forests of the Cumberland and Illawarra Coastal Plains which have a
high proportion of winter-flowering species such Grey Box (Eucalyptus moluccana),
Forest Red Gum (E. tereticornis).
x Set priorities for protecting foraging habitat critical to the survival of Grey-headed
Flying-foxes and generate maps of priority foraging habitat, based on the habitat map.
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LARGE-EARED PIED BAT
Chalinolobus dwyeri
UNCOMMON RESIDENT

PROBABLY DECLINING

Species Profile
The Large-eared Pied Bat is recognisable by its combination of large ears, overall black colour and bands of white fur along the sides
of the body that join to form a V-shape on the lower belly (Parnaby 1992, Churchill 1998). Its ultrasonic call is readily distinguishable
from all other species (Reinhold et al. 2001). It has been recorded from scattered locations between Rockhampton (Queensland) and
Bungonia (New South Wales) (Hoye and Dwyer 1995) in a wide range of habitats, including wet and dry eucalypt forest, Cypress
(Callitris) forest and sub-alpine woodland (Duncan et al. 1999). It is a cave-roosting species, though it has also been detected roosting
in disused mine shafts, overhangs and in abandoned Fairy Martin (Petrochelidon ariel) nests (Churchill 1998). It prefers the ‘twilight’
area of caves and overhangs and may be dependent on sandstone outcrops (Duncan et al. 1999, Hoye and Dwyer 1995). The Largeeared Pied Bat is poorly understood, particularly in terms of its roosting requirements, foraging habits and other aspects of its biology.

Threats
The only confirmed threat to this species is the destruction or interference of subterranean roost sites (Duncan et al. 1999). It is
poss ble that mining-induced subsidence (particularly coal mining in sandstone areas of NSW) may destroy roost sites. Other potential
threats include habitat destruction for agriculture and urban development, impacts of forestry operations and predation by feral animals
(Duncan et al. 1999). In addition, Feral Goats probably disturb roosts in overhangs and the impact of fire is unknown.

Local and Bioregional Conservation Status
The Large-eared Pied Bat is listed as Vulnerable on the NSW TSC Act (1995) and Commonwealth EPBC Act (1999) due to a
suspected decline in population and range. The Sydney Basin Bioregion is extremely important to this species and a large proportion
of records are found in this area. Across NSW there are also population centres around Mt. Kaputar, the Warrumbungles, and north of
Grafton. Within the Sydney Basin, most records occur in the Greater Blue Mountains, including the Blue Mountains and Wollemi NPs.
There are also scattered records south to Morton NP, which is the southernmost extent of its range.
During this project, the Large-eared Pied Bat was recorded from 34 new locations, doubling the known sites for the area and
reaffirming the importance of the Sydney Basin Bioregion. Most new records were from the Burragorang, Wollondilly or Nattai Valleys.
Others were found in the north of Scotts Main Range, the Kedumba Valley, Boyd Plateau and on the edge of the Cumberland Plain
near Oakdale. Subsequent surveys of the Cumberland Plain trapped this bat near Douglas Park and Bargo (DEC 2006b) and in other
shale-sandstone transition forests (T. Leary pers. comm.). These new records have helped build an interesting picture of this bats’
distribution across the Region. Sandstone caves and overhangs are known to be crucial roosting habitat, however trapping and call
data have found that it is not foraging in sandstone environments. Despite considerable survey effort, there are no records for the
sandstone woodlands and open forests of the Woronora Plateau, the Erskine or Woodford Ranges or Upper Blue Mountains. Rather,
records are centred on the fertile valley floors, the coastal plains and some easterly rivers, such as the Hacking. This data suggests
that Large-eared Pied Bats require both sandstone overhangs for shelter and proximate to this, high-productivity landscapes such as
rivers or Grassy Box Woodlands for foraging. Almost all records were from within canopied environments, suggesting a sensitivity to
clearing, though it was found many times within thin strips of connected riparian vegetation on the Burragorang Valley floor in an
otherwise cleared landscape. At this stage there is still no information on the locality and type of maternity roost sites in the Region.
A presence-only model predicted Large-eared Pied Bat to occur in the Grassy Box Woodlands and Red-Gum/Ironbark communities of
the wider valleys and plains, as well as areas with moderately-tall to taller trees and along rivers and creeklines. There was also a
relationship with disturbance, probably reflecting a preference for vegetation on fertile soils, which is mostly disturbed to some degree.
Totally cleared land is not predicted as suitable habitat. The model predicts foraging habitat throughout the valleys and river systems
of the southern Blue Mountains, with moderate quality habitat in the fertile uplands, such as the Boyd Plateau. Many vegetation
remnants of the Cumberland Plain are highlighted as moderate quality habitat, though may not be used if the distance from suitable
roosting habitat is too far, or if remnants have been too isolated by clearing. Creeklines through the sandstone plateaux have also
been highlighted as habitat. This model has been rated as good quality, giving an indication of the overall range and providing good
discrimination of preferred habitat at a finer scale. Nevertheless, sightings are overwhelmingly biased toward bats that are either
foraging or moving about the landscape, and sandstone overhangs and cave entrances that are vital to the survival of this species
should always be considered potential habitat. Although 61 percent of the remaining high quality habitat is within the reserve system,
this model suggests that large amounts have already been lost to clearing and that this species is less secure than previously thought.

Recommendations
x Large-eared Pied Bats have narrower habitat requirements than
was previously thought (requiring sandstone overhangs and
higher-productivity landscapes). It should be a high conservation
priority.
x Management of this species should focus on the protection and
enhancement of forests and woodlands on higher-fertility soils.
x Retaining connectivity between remnant vegetation is likely to be
important. Particularly important may be the transition forest
around the edge of the Cumberland Plain – the “Cumberland
Koala Linkage” and the “Wollondilly Linkage” (see Volume One).
Retaining links between sandstone (roosting) environments and
higher productivity woodlands and forests (for foraging) is likely to
be important.
x Disturbance of roosting and maternity sites should be avoided.
x Further survey of the Cumberland and Illawarra Coastal Plains
will help to assess the importance of these areas.

© Michael Pennay

x Longwall mining should be monitored to ensure that land
subsidence does not impact on sandstone overhangs and caves
that are important roosting and breeding sites.
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LARGE-FOOTED MYOTIS
Myotis adversus
RARE RESIDENT

PROBABLY DECLINING

Species Profile
The Large-footed Myotis is another bat species for which the taxonomy has recently been reviewed. Australian Myotis are now
considered to belong to two separate species. The Southern Myotis (M. macropus) is found in the coastal region and along the Murray
River between South Australia and south-east Queensland. The Northern Myotis M. moluccarum occurs in Queensland and across the
Top End (Duncan et al. 1999, Churchill 1998). Even though Myotis can be recorded from up to 20 metres using Anabat, its call can be
difficult to distinguish from Nyctophilus species (Reinhold et al. 2001). Trapped individuals are easily distinguished from other species
by their disproportionately large feet, which they use to rake prey comprising insects and small fish from the surface of water (Churchill
1998). It occurs in a wide variety of habitats as long as water is nearby. It roosts in caves, tree hollows, vegetation and artificial
structures such as bridges and mines - usually over or near water (Churchill 1998).

Threats
The threats to this species are poorly known, but it is probably sensitive to changes in water quality including sedimentation (from
vegetation clearing and logging), eutrophication (sewage and fertiliser run-off), pollution and altered flow regimes (Duncan et al. 1999).
Roosting sites may be suscept ble to disturbance by such activities as recreational caving, roadworks or forestry activities (Duncan et
al. 1999, Gilmore and Parnaby 1994). Replacement or repair of bridges, road culverts or water supply tunnels is another threat to this
species, which may roost in such structures in large numbers (R. Williams pers. comm.). Land subsidence due to longwall mining may
also impact on sandstone caves and waterways that provide habitat for this species (NSW Scientific Committee 2005a).

Local and Bioregional Conservation Status
The Large-footed Myotis is listed as Vulnerable on the NSW TSC Act (1995) due to a suspected decline in population and range and
because it is a habitat specialist. Throughout its range, it is primarily a coastal species and there are few records outside of the
maritime Bioregions. In the Sydney Basin Bioregion it is strongly associated with the coastal plains and hinterland environments of the
Central Coast, Cumberland Plain and Illawarra. Representation in NPWS reserves is relatively poor, however records are known from
Nattai, Royal and Popran NPs (DEC 2005a).
Within the Greater Southern Sydney Region, the Large-footed Myotis is strongly associated with the Cumberland Plain where it utilises
waterways in relatively disturbed environments. For example, it has been regularly recorded from the Georges River catchment around
Liverpool and Campbelltown (DEC 2005a) and from the Nepean River (DEC 2006b). It is also known from the major drainages of the
Southern Blue Mountains, such as the Wollondilly, Nattai and Kedumba Rivers. It has never been recorded from the sandstone
plateaux of the Southern Blue Mountains, though it has been occasionally recorded from sandstone environments of the Woronora
Plateau. It is not known if it occupies the tidal creeks and estuaries of the Study Area such as around Lake Illawarra or elsewhere on
the Illawarra Coastal Plain. During this project, 70 individuals of this species were recorded, from only seven locations. New sites were
in the Jamison Valley on Cedar Creek and on the Coxs and Kedumba Rivers, and Gillans Creek on the edge of the Cumberland Plain
near Oakdale as well as on the Nepean River. Large numbers were often trapped at a single location, reflecting restricted foraging
habitat (N. Williams pers. comm.) and their habit of roosting, travelling and foraging in groups (M. Schulz pers. comm.). The
infrequency with which this species was detected is of some concern, though as they are usually trapped over waterways which can
be difficult to sample, they may be more abundant than this data suggests (N. Williams pers. comm.). Furthermore, this species
appears to be able to adapt to roost site disturbance compared with some other species (R. Williams unpublished data). Nonetheless,
it is l kely that their aggregated distribution, limited habitat and relative scarcity makes them vulnerable to decline in the Region.
A suitable habitat map was unable to be created for the Large-footed Myotis due to the bias in records toward urban areas of southwestern Sydney. It is likely that all major creeks and rivers of the eastern part of the Study are suitable habitat. Many other
waterbodies, including farm dams, and tidal creeks and estuaries may also be habitat. The distribution of records suggests that a great
deal of habitat for this bat exists outside of the conservation reserve system. However, this bat is not entirely dependent on vegetation
cover, with water quality thought to be a key conservation issue (R. Williams pers. comm.).

Recommendations
x This species has been confirmed to be rare, though aggregated,
in the Region, and should be considered a high conservation
priority.
x Water quality and the natural flow of waterways must be
maintained for this species.
x Roosting and nursery sites are of high conservation significance
and should be protected whenever possible, whether they occur
in natural or artificial structures.
x Where demolition or construction work will interfere with roosting
sites, relocation of the colony to new structures with built-in bat
roosts may be appropriate.
x In the event of this species being found in a cave which is used
for caving or other recreational activities, research should be
directed toward minimising impact on the colony, particularly while
breeding is occurring.
© Martin Schulz

182

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

183

7.
7.1.

ADDITIONAL NATIVE SPECIES CONSIDERED
Other Species of Conservation Concern

The following are threatened species (aside from the Red-necked Pademelon, a locally important species)
that have been recorded in the Greater Southern Sydney Region but for which no profile was written and no
map was created. They are either locally extinct or the area is thought to only contain habitat that is
peripheral to the survival of the species. At present, no direct management actions are required for these
species. New information may reveal that some of these species are actually resident or regular visitors
and deserving of a higher regional conservation status.

Giant Barred Frog Locally extinct?
The Giant Barred Frog (Mixophyes iteratus) is chiefly a north coast species in NSW with an isolated
population in the Watagan Ranges (west of Gosford) within the Sydney Basin Bioregion. There are two
Australian Museum records from Warrimoo in 1968 (R99379 and R99407) however it is believed that these
are actually from a creek flowing into the Nepean River located to the north of the Study Area. It occurred in
the Grose Valley, north of the Study Area in the 1970s (G. Daly pers. comm.). It is unknown to what extent
this frog occurred in the Study Area and it is now thought to be locally extinct.

Black-necked Stork Peripheral habitat
The Black-necked Stork (Ephippiorhynchus asiaticus) is now an extremely rare visitor to the Study Area.
Breeding has been attempted to the north and south (Hawkesbury Swamps (Hoskin 1991) and Comonderry
Swamp (Chafer et al. 1999). Three sightings have been made in the Wollongong area, the last in 1977
(Chafer et al. 1999). Another three records are from the first Australian Atlas (Blakers et al. 1984) on the
Cumberland Plain, but the exact location and reliability of these records is unknown. A single female was
seen on the Georges River just to the north of the Study Area in May 2005.

Black-tailed Godwit Peripheral habitat
The Black-tailed Godwit (Limos limosa) is an extremely rare summer visitor of both fresh and saltwater
habitats, where it is often associated with Bar-tailed Godwits (Chafer et al. 1999). Within the Study Area it
has been recorded at Tom Thumb Lagoon (in 1955 before the alterations to Port Kembla Harbour), around
Lake Illawarra and from the mouth of the Hacking River (records from the Birds Australia Atlases).
Individuals continue to occasionally turn up in suitable habitat. It has recently been seen in December 2006
at Tallawarra Power Ash Ponds in Wollongong.

Blue-billed Duck Peripheral habitat
The Blue-billed Duck (Oxyura australis) is a distinctive small diving duck, usually associated with deep
freshwater wetlands. It is an extremely rare visitor to the Region and there are two records for the area; a
lone bird at Cobbitty in 1980 (Hoskin 1991) and one at Wollongong Botanic Gardens in 1996 (Chafer et al.
1999). It has also been occasionally recorded at nearby locations such as Killalea Lagoon and Cecil
Hoskins NR.

Freckled Duck Peripheral habitat
Normally a bird of inland waters, the Freckled Duck (Stictonetta naevosa) is an extremely rare visitor to the
Study Area, generally during droughts. It has most often been seen in the Illawarra with Chafer et al. (1999)
listing a number of sites around Wollongong. CSIRO has a number of specimens from Avon Dam collected
in April 1979. Recent records are from Lake Fitzpatrick in Mt Annan Botanic Gardens in February 2003 and
at a number of locations around Lake Illawarra, including Warrawong and Koona Bay in May 2003 (Chafer
2004). Coastal areas may serve as important drought refuge for this bird and the Study Area may be
important in some years.

Magpie Goose Locally extinct
The Magpie Goose (Anseranas semipalmata) was recorded in the earlier years of European settlement in
both the Sydney and Illawarra regions (Hoskin 1999, Chafer et al. 1999). There is one record in the Atlas of
NSW Wildlife from the second Birds Australia Atlas (Barrett et al. 2003) at Macquarie Fields although the
accuracy of this record is unknown.

Osprey Peripheral habitat?
The Osprey (Pandion haliaetus) is a fish-eating raptor of coastal and, less commonly, inland waterways.
Within the Study Area it is an occasional visitor that may be expected in the Lower Nepean and Hacking
Rivers and around Lake Illawarra in small numbers. Recent records are from the Nepean River at Glenleigh
in 2003, and on the Georges River at Oatley in 2005. Additionally, this species attempted to nest on
Narrabeen Lakes, north of the Study Area, in 2005. In 2007, a single Osprey has been regularly seen at
Maianbar on Port Hacking and appears to live in the area.
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Painted Honeyeater Locally extinct?
This bird is probably extinct in the Study Area. The Painted Honeyeater (Grantiella picta) was once an
uncommon breeding visitor to the County of Cumberland, most regularly in shale areas with plentiful
mistletoe (Hoskin 1991). It once occurred in the Study Area on the Cumberland Plain, with the last record at
Castlereagh in 1960. It probably declined in the area due to habitat loss. The Atlas of NSW Wildlife has one
record of this bird from the Study Area from the Australian Bird and Bat Banding Scheme (Band number
033-59187). However this sighting is not listed in Chafer et al. (1999) and is the wrong band size for this
bird (P. Ewin, pers. comm.) and is likely to be a data entry error.

Painted Snipe Peripheral habitat?
The Australian subspecies of the Painted Snipe (Rostratula benghalensis australis) is an extremely rare
visitor to wetlands with a dense vegetative cover and muddy flats in the Study Area (Chafer et al. 1999). A
number of records were made during the first Birds Australia Atlas and there is an undated specimen from
Campbelltown in the Australian Museum (O16208). Chafer et al. (1999) lists two more records during the
early 1970’s and Hoskin (1991) lists an undated record from “near Badgerys Creek” plus Woolooware Bay,
just to the north of the Study Area. The Painted Snipe is only likely to be very rarely recorded in the Study
Area, though its nocturnal and cryptic habits may mean it is under-recorded.

Brush-tailed Bettong Locally extinct
This species is extinct throughout most of mainland Australia. Within the Study Area there are three records
of the Brush-tailed Bettong (Bettongia penicillata) from Balmoral, near Bargo, in the Southern Highlands.
Robinson (1988) also states this as the last known location for the Tasmanian Bettong in the Illawarra,
though this is not included in the specimens from the Australian Museum (contra Robinson 1988). The last
record is dated 1906, and as the nominate south-eastern subspecies (penicillata) is considered extinct
(Christensen 1995) it is unlikely to be recorded within the Study Area again. The reasons for its decline
include clearing of habitat for agriculture, competition with grazing animals and predation by Foxes
(Christensen 1995).

Brush-tailed Phascogale Locally extinct
There is one record of the Brush-tailed Phascogale (Phascogale tapoatafa) within the Study Area – an
undated Australian Museum record (A617) from Camden Park. This animal was recorded from the early
days of European settlement in Sydney and still occurs to the north and south of the Study Area. It is
unlikely that this arboreal marsupial is still extant within the Study Area, with Cats, Foxes and habitat loss
likely to be responsible.

Eastern Quoll Locally extinct
The Eastern Quoll (Dasyurus viverrinus) is generally considered extinct in mainland Australia (NPWS
1999i, Godsell 1995). The species declined in the early twentieth century, possibly from disease, and only
managed to recover in Tasmania (Godsell 1995). The Atlas of NSW Wildlife contains a number of undated
Australian Museum records from locations including Campbelltown, Colo Vale and Woodford. The only
other sightings for the Study Area are for the Illawarra listed in Robinson (1988). It was considered common
on the Wollongong Coastal Plain in the 1920’s, to the extent that “it was often a nuisance to fishermen.”
The last record for the Illawarra was at Robertson in 1970, though another individual was apparently killed
nearby by a landholder in 1980 (Robinson 1988).

Parma Wallaby Locally extinct
The Parma Wallaby (Macropus parma) was common in the Illawarra until the mid 1920s around Coalcliff,
Helensburgh and Royal NP. By the 1960s there were only scattered populations with two groups remaining
in the Cataract Catchment in 1969 (Robinson 1988). There have been no records since that time and it is
now thought to be locally extinct. It is likely that Cats, Foxes and inappropriate fire regimes were
responsible for its decline.

Red-necked Pademelon Locally extinct
The Red-necked Pademelon (Thylogale thetis) is believed to have become locally extinct in the last 20
years. It was once abundant and widespread, inhabiting much of the Illawarra, preferring areas with dense
undergrowth along and behind the Illawarra Escarpment. Some of the first places from which it disappeared
were the Wollongong Coastal Plain and around Wedderburn. Foxes and Cats have likely had a big impact
on this species, and huge fires in 1965 were responsible for the local extinction of a number of other groups
in the Woronora Special Area and on the escarpment around Bulli Pass. In the late 1980s a small
population existed north of Bald Hill above the ocean and in several localities along the escarpment and
around lakes Avon and Nepean (Robinson 1988). It is likely that Cats, Foxes and inappropriate fire regimes
were responsible for its decline.

Rufous Bettong Locally extinct
The Rufous Bettong (Aepyprymnus rufescens) is extinct in the Greater Southern Sydney Region, though
can still be found in northern NSW and Queensland. This species, like many other medium-sized
mammals, experienced a rapid decline after European colonisation. This bettong is only known from the
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area by an undated Australian Museum specimen (record number M1118) from Campbelltown. It is likely
that habitat loss, Cats and Foxes were responsible for its decline in the Study Area.

Tasmanian Bettong Locally extinct
The nominate subspecies of the Tasmanian Bettong (Bettongia gaimardi) is presumed extinct on the
Australian mainland, with a second subspecies (cuniculus) restricted to Tasmania and considered near
threatened (Rose and Johnson 1995, Maxwell et al. 1996). Records within the Atlas of NSW Wildlife are
undated Australian Museum specimens from Campbelltown and sub-fossil bones collected from
Wombeyan Caves held at the Australian National Wildlife Collection. Rose and Johnson (1995) suggest
that two possible reasons for this species’ decline are predation by Foxes and competition with Rabbits.
These, along with habitat loss and predation by Cats are likely to be behind the decline of this species in
the Study Area.

Little Bentwing-bat Peripheral habitat?
In early 2007 a roost of Little Bentwing-bats was found in a disused rail tunnel near Otford in the south of
the Study Area. This species is now confirmed for the study area though it is probably highly localised in
occurrence. Further study will help to assess the importance of the study area to this species. A museum
specimen also exists from Wombeyan Caves (Specimen number M10119) however this is possibly a
mislabelled Eastern Bentwing-bat, as this bat would normally be found in wet forests near the coast.

7.2.

Vagrants, Escapees and Misidentifications of Threatened Species

There are many records of fauna within the Greater Southern Sydney Region which are either vagrants,
escaped pets or misidentifications. Below, all species that are listed under NSW or Commonwealth
legislation as threatened species but in the Region are considered to be vagrant, escapees or
misidentifications are identified. There are no conservation actions required for these species in this area.

Green-thighed Frog Misidentification
The Green-thighed Frog (Litoria brevipalmata) is only recorded within the Study Area as two Australian
Museum specimens collected at Darkes Forest in 1972 (R118482, R118483). As the southern limit for this
species is considered to be in the Palmdale/Ourimbah area (west of Gosford) (DEC 2005a) it is likely that
these specimens have been incorrectly labelled (A. White pers. comm). Both Lesueur’s Frog (L. lesueurii)
and the Rocky Creek Frog (L. wilcoxii) also occur near Darkes Forest, and the specimens may actually be
one of these.

Barred Cuckoo-shrike Vagrant
The Barred Cuckoo-shrike (Coracina lineata) is a vagrant to the Study Area from rainforests to the north,
particularly those with fig (Ficus) species. It has been recorded twice in gardens in northern Wollongong in
1998 and 1999. As the normal southern limit for this species is Port Macquarie, it is highly unlikely that this
species will establish a breeding population in the Study Area.

Comb-crested Jacana Vagrant
The Comb-crested Jacana (Irediparra gallinacea) a small, distinctive wader of freshwater wetlands. It is a
vagrant to the Study Area, with one record of a specimen collected at Liverpool in 1938 (AM-O37005).
Numbers have fluctuated in the Hawkesbury Swamps to the north of the Study Area, although this
population appears to be extinct (Hoskin 1991), and an immature was present at Dunmore to the south in
1984 (Chafer et al. 1999). May occur as a vagrant again in the future.

Grey Falcon Vagrant/Misidentification
The Grey Falcon (Falco hypoleucos) is a species of arid areas, and is a very rare visitor or vagrant to the
County of Cumberland (Hoskin 1991). Two old Wildata records exist within the Atlas of NSW Wildlife for
Royal NP, and as Anyon-Smith (2001) does not include this species for this reserve, it is considered that
these records were incorrectly coded.

Grey-crowned Babbler Vagrant/Misidentification
Typically a bird of more inland areas, the Grey-crowned Babbler (Pomatostomus temporalis) is listed in
Hoskin (1991) as a rare straggler to Sydney with no records since the 1960s. There are two records within
the Atlas of NSW Wildlife for the Study Area, one in Royal NP and another nearby at Yarrawarrah. As this
species is not listed in either Anyon-Smith (2001) or Chafer et al. (1999) it is likely that these records are
incorrect and that the Grey-crowned Babbler does not occur in the Study Area.

Major Mitchell’s Cockatoo Aviary escapee
Occasional records of the Major Mitchell’s Cockatoo (Cacatua leadbeateri) have been made in the Study
Area, including at Balgownie (during the Birds Australia Atlas, though not shown in Barrett et al. (2003)),
Royal NP (Anyon-Smith 2001) and on the Cumberland Plain. All these records are assumed to be aviary
escapees, as this species is native to woodlands on the western plains.
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Red Goshawk Misidentification
There is one record within the Atlas of NSW Wildlife for the Red Goshawk (Erythrotriorchis radiatus) for
Royal NP. Not listed in Anyon-Smith (2001) this record is probably erroneous as it is considered to only
have occurred around Sydney during the early years of European settlement (Hoskin 1991).

Red-tailed Black-cockatoo Aviary escapee/Misidentification
There are two records of the Red-tailed Black-cockatoo (Calyptorhynchus banksii) within the Atlas of NSW
Wildlife for the Study Area (a record from the first Birds Australia Atlas and an Australian Museum
specimen A8208 from Picton). As the nearest populations are in northern NSW (far north coast and along
the Darling River) these records may be misidentified Glossy Black-cockatoos (C. lathami) or aviary
escapees.

Regent Parrot Aviary escapee/Misidentification
The records of Regent Parrots (Polytelis anthopeplus) within the Study Area are of aviary escapees. The
record from Balgownie from ABBBS (band number 240-12167) is of either an escapee or more likely the
wrong location has been allocated to the record.

Striated Fieldwren Vagrant/Misidentification
The small unobtrusive Striated Fieldwren (Calamanthus fuliginosus) has only been recorded once in the
Study Area during the first Birds Australia Atlas (Blakers et al. 1984). Sightings have been made near
Towra Point to the north of the Study Area during the 1980s (Hoskin 1991). It is unknown if suitable habitat
for this species exists in the Study Area.

Superb Parrot Aviary escapee/Vagrant
The Superb Parrot (Polytelis swainsonii) is a native of the Slopes and Plains of southern and central NSW,
extending east to about the Hall/Gundaroo area north east of Canberra. Occasional sightings have been
made in the Study Area, including breeding attempts, though the majority are likely to be aviary escapees.
Both Chafer et al. (1999) and Hoskin (1991) consider the possibility that some birds may be vagrants from
areas further west, though Higgins (1999) states all are probably aviary escapees.

Bridled Nailtail Wallaby Misidentification
The single record of the Bridled Nailtail Wallaby (Onychogalea fraenata) within the Atlas of NSW Wildlife for
the Study Area is considered highly dubious. This record is from near Maldon and GIS Group have
contacted the observer to try and verify the sighting. As this species is now restricted to a small area near
Dingo in central Queensland it is highly likely that the sighting is of a common species, such as the Swamp
Wallaby (Wallabia bicolor).

Common Planigale Misidentification
Mt. King Ecological Surveys (1994) reported the capture of four Common Planigales (Planigale maculata)
in the Waratah Creek gully near the dam wall. As this species is considered normally to occur in coastal
habitats to the north of Port Macquarie (DEC 2005a) it is now thought that these animals may have been
unusual or juvenile Antechinus or Sminthopsis (M. Denny pers. comm.).

Stripe-faced Dunnart Misidentification
The Australian Museum has a single undated specimen of the Stripe-faced Dunnart (Sminthopsis
macroura) from Lawson, Blue Mountains (B9579). As this species is mainly found in arid and semi-arid
habitats (Morton 1995), this specimen is likely to be incorrectly labelled or a captive animal. Therefore, this
species is unlikely to be recorded again within the Study Area.

Yellow-bellied Sheathtail-bat Vagrant
There are three Australian Museum specimens of the Yellow-bellied Sheathtail-bat (Saccolaimus
flaviventris) for the Study Area, the most recent being from “Sutherland Shire” in May 1983. It is fast-flying
species that is rarely captured as it feeds above the canopy (Richards 1985). During the current surveys no
definite records were made, though two possible records were detected using Anabat at Butchers Creek
Camp and on the Budthingeroo trail in Kanangra-Boyd NP. Occasional Anabat records have been made in
other parts of the Study Area, particularly around the Holsworthy Military Area. The habitat and distribution
of this species is very poorly known and therefore it may occur regularly within the Study Area, though it is
also possible that it is only a summer visitor in southern Australia (Richards 1985).
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COMMON MYNA
Acridotheres tristis
COMMON RESIDENT

INCREASING

Species Profile
The Common or Indian Myna is a medium-sized, chocolate brown bird with a black head and neck and distinctive yellow beak,
eyepatch and legs (Pizzey and Knight 1997). It was introduced to Australia in the 1860s, primarily to control insect pests in agricultural
areas. By the 1960s it was common in many metropolitan areas in the east and south-east of the country (Long 1981). In Australia, the
Common Myna is closely associated with human habitation, though they do occur in rural and bushland areas in open grassy
woodlands (Pell and Tidemann 1997). They nest in hollows, cliffs, buildings or other structures, or in a thick tangle of vegetation,
raising two broods of chicks per year (IUCN 2005). Mynas will roost communally choosing thick, exotic vegetation, such as Canary
Island Date Palms (Phoenix canariensis), Mediterranean Cypress (Cupressus sempervirens) or Ivy (Hedera spp.) (Pell and Tideman
1997). They will feed on almost anything, including invertebrates, fruits and vegetables, chicks, eggs, lizards and food scraps (IUCN
2005). They are aggressive in nature, often seen bullying their own and other species for food, nesting sites or territories.

Impacts
The Common Myna has been listed as among the ‘World’s Worst Invaders’ (IUCN 2005) and it is the most frequently reported bird in
urban Sydney (Parsons and Major 2004). They are formally recognised as a conservation problem only in the ACT (ANU 2005). The
primary impact is competition for nesting sites, particularly in woodland areas. Common Myna will evict native birds, including Parrots
and Dollarbirds (Eurystomus orientalis) from their nests, before dumping out their eggs or chicks (Environment ACT 2004b). It will also
outcompete mammals that depend on tree hollows, such as Sugar Gliders (Petaurus breviceps), White-striped Freetail-bats
(Nyctinomus australis) and even Common Brushtail Possums (Trichosurus vulpecula) (Environment ACT 2004b, M. Schulz, pers.
comm.). There is also evidence that they are spreading into rural areas, increasing the potential impact on threatened woodland
species, such as the Superb Parrot (Polytelis swainsonii) and Brown Treecreeper (Climacteris picumnus) (Environment ACT 2004b).

Local and Bioregional Conservation Status
The Common Myna is listed as unprotected under the NP&W Act (1974) and has been included in this project due to known impacts
on native fauna. Nationwide, the frequency of recordings of this species has increased between 1984 and 2002 (Barrett et al. 2003). In
the NSW North Coast and Nandewar Bioregions they have increased over the last ten years. Within the Sydney Basin Bioregion the
density of records is strongly correlated with areas of human habitation. It is abundant within the smaller, urban parks, such as Sydney
Harbour and Werakata NPs and Western Sydney RP and on the edges of larger reserves that abut urban or agricultural areas.
Within the Study Area, Common Mynas are almost entirely restricted to highly modified environments, particularly along the coastline,
Cumberland Plain and the townships of the Blue Mountains. Within more natural areas there are scattered records, mostly in
association with clearing, such as along Wombeyan Caves Road, within Burragorang SCA west of Oakdale, at Avon Dam and at
Darkes Forest. Records suggest Common Mynas have increased and spread further away from urban areas over the last ten years.
Notwithstanding this, the distribution of records shows that intact vegetation on sandstone is not suitable habitat.
A presence-only model predicted habitat in cleared, flatter areas, particularly in the warmer parts of the Study Area. This model
highlights modified flat land of the Cumberland and Illawarra Coastal Plains, with smaller areas in the Blue Mountains urban area and
the old paddocks of the Burragorang Valley. Predicted habitat represents the potential range of the species, with some currently
unoccupied (such as the Burragorang Valley). It is broad in scale and of good quality. The model overpredicts across Royal NP and
the Holsworthy Military Area which are mostly undisturbed and do not contain suitable habitat. Less than 10 percent of habitat occurs
within reserves and the Common Myna is relatively unimportant in terms of conservation within protected areas. There is one
important exception to this: the Burragorang, Wollondilly, Nattai and Kedumba Valleys. Common Mynas appear to be expanding
toward these areas, and if they establish they will be a potentially serious conservation problem for hollow dependent fauna.

Recommendations
x Undisturbed sandstone vegetation is not suitable for the Common Myna and it is
a pest species of low priority in those areas.
x This bird is a high priority pest in the semi-cleared grassy woodlands of the
Burragorang, Wollondilly, Nattai and Kedumba Valleys where it is yet to
establish. Land managers should be aware of the threat this pest poses to
threatened bird and bat populations should it establish in these areas.
Establishing populations should be identified and removed.
x In any area, the regeneration of cleared land will decrease the amount of habitat
for the Common Myna.
x In the remnant vegetation of the Cumberland and Illawarra Coastal Plains,
targeted control of the Common Myna will assist local fauna species, including
bats. Targeted control is particularly important around isolated populations of
hollow-dependent species, such as the Brown Treecreeper near Bargo.
x Localised control of the Common Myna may be successfully undertaken using
the commercially available traps descr bed in Tideman (2003).
x Councils should avoid planting species such as Canary Island Palm, Cocos
Palm and other densely foliated exotic trees that this bird uses for roosting and
nesting. The removal of communal roost trees and replacement with natives,
most of which are too open to provide suitable habitat will assist control.
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COMMON STARLING
Sturnus vulgaris
COMMON RESIDENT

INCREASING

Species Profile
The Common or English Starling is a medium-sized blackish bird with a distinctive yellow beak and plumage with a glossy sheen. A
European native, birds were released at multiple locations in south-east Australia between 1850 and 1880; though the exact reason is
unknown (Long 1981). It spread rapidly and by 1926 was established throughout the settled parts of NSW (Long 1981). It is a common
species in urban areas, and particularly in cleared agricultural lands; but will also utilise areas of native vegetation, such as open
woodland, reedbeds and riparian vegetation (Pizzey and Knight 1997). They require hollows for nesting but will use a wide range of
substrates including trees, buildings, fence posts or cliffs where they raise up to three clutches of chicks per year (Pizzey and Knight
1997, IUCN 2005). Common Starlings are omnivorous, feeding on a wide range of insects, seeds and fruit, and are a pest in orchards
(IUCN 2005). Common Starling will roost communally, usually choosing thick, exotic vegetation, such as Canary Island Date Palms
(Phoenix canariensis) which may provide better heat conservation than more open-canopied plant species (Gochfeld 1977).

Impacts
The Common Starling has been listed as one of the ‘World’s Worst Invaders’ (IUCN 2005). Despite this, it is not formally listed as a
conservation problem in Australia. The primary impact of this species on native wildlife is competition for, and contamination of,
nesting sites. Direct competition for hollows with parrots, including common species such as the Red-rumped Parrot (Psephotus
haematonotus), and threatened species such as the Superb Parrot (Polytelis swainsonii), is suspected (Gibbons and Lindenmayer
2002, Garnett and Crowley 2000). It may also compete with the threatened Brown Treecreeper (Environment ACT 1999a) and other
native species (Loyn and French 1991). Common Starlings coat their nest cavities with a deep lining that quickly becomes
contaminated with parasites, and hollows become unsuitable for other species (IUCN 2005). They are implicated in the spread of
invasive weed species, including African Olive (Olea europaea) (Cuneo and Leishman 2006).

Local and Bioregional Conservation Status
The Common Starling is unprotected under the NP&W Act (1974) and has been included in this project due to suspected impacts on
native fauna. It is the most widely distributed of all introduced birds in NSW; though it is most regularly reported in the south and east.
Nationally, between 1984 and 2002 this species showed no change in frequency or distr bution, though regional increases were noted
in both the Sydney Basin and South Eastern Highlands Bioregions (Barrett et al. 2003). It mostly occurs outside of conservation
reserves, though it is found within the smaller, urban parks such as Sydney Harbour and Werakata NPs and Western Sydney RP and
on the edges of larger reserves that abut urban or agricultural areas.
Within the Study Area, Common Starlings are almost entirely restricted to modified environments, particularly along the Illawarra
Coastal and Cumberland Plains. Scattered records also occur within the Sydney Catchment Authority Special Areas, though this is
exclusively in association with cleared areas, such as along Wombeyan Caves Road, in the Burragorang Valley and around
Yerrinbool. During the current surveys there was no evidence of this species occupying undisturbed sandstone vegetation. It was
found in the southern parts of Warragamba Special Area in areas that have been cleared.
A presence-only model predicted habitat in the warmest parts of the Region where there is flat, cleared or semi-cleared vegetation that
is not sandstone woodland or moist forest. The resultant model highlights the Cumberland and Illawarra Coastal Plains and the
Burragorang, Wollondilly, Kedumba and Coxs River Valleys. Though not all areas are currently occupied (such as the Coxs River
Valley), it is thought to represent the potential distribution for this species well and is of good quality. Nevertheless, it does overpredict
habitat on the heathy plateau of Royal NP where vegetation is undisturbed and there are no records. Overall, expanses of sandstone
vegetation do not appear to be suitable habitat for the Common Starling, and it is unimportant in terms of species conservation in
these areas. Nevertheless, the high-conservation priority areas of the Burragorang, Wollondilly and Coxs River Valleys all contain
habitat and exceptional numbers of threatened species, including the hollow-nesting Brown Treecreeper. Common Starlings are
probably continuing to expand further into the catchment areas toward the Coxs River and Kedumba Valleys.

Recommendations
x Undisturbed sandstone vegetation is not suitable for the Common Starling and it is
a pest species of low priority in these areas.
x It is a high priority pest in the semi-cleared woodlands of the Burragorang,
Wollondilly, Nattai and Kedumba Valleys where it is yet to establish. Land
managers should be aware of the great threat this pest poses to threatened bird
and bat populations and its potential to introduce and spread African Olive.
Establishing populations of this bird should be identified and removed.
x In the remnant vegetation of the Cumberland and Illawarra Coastal Plains,
targeted control of the Common Starling will assist local fauna species, including
bats. Targeted control is particularly important around isolated populations of
hollow-dependent species, such as the Brown Treecreeper near Bargo.
x Localised control of the Common Starling may be successfully undertaken using
the commercially available traps descr bed in Tideman (2003).
x Councils should avoid planting densely foliated trees, such as Canary Island Date
Palms, that this bird prefers for roosting and nesting. Removing communal roost
trees and replacement with open-canopied natives will assist control.
x In any area, the regeneration of cleared land will decrease the amount of habitat
for the Common Starling. Priority areas should include the Burragorang Valley and
Yallah-Calderwood Fauna Corridor on the Illawarra Coastal Plain.
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EURASIAN BLACKBIRD
Turdus merula
UNCOMMON RESIDENT

INCREASING

Species Profile
The Eurasian or Common Blackbird is medium sized, sexually dimorphic bird, with the male being all black with yellow-orange beak
and eye-ring. The female is generally dark brown with a streaked throat and yellow-brown bill (Pizzey and Knight 1997). It is a native of
Europe and India and was introduced to Australia in the 1860s and 1870s, probably for aesthetic reasons. However, it is believed the
Sydney population was established from an aviary release in the 1940s (Long 1981). Though it is often associated with gardens, parks
and orchards, it is a species that will extend into moist native forest; particularly where dense weed species provide cover (P. Ewin
pers. obs.). They build a cup-shaped nest in which three to five eggs are laid (Pizzey and Knight 1997). Blackbirds are usually seen
feeding on the ground, where they consume invertebrates and seeds but will also eat fruits and berries.

Impacts
Eurasian Blackbirds have the ability to survive in relatively undisturbed areas of native vegetation, and hence may pose a significant
threat to native species. This may be through direct competition with species such as Bassian Thrush (Zoothera lunulata),
hybridisation (as may have been the case with the Norfolk Island race of the Island Thrush (Turdus poliocephalus poliocephalus) or
through preying on native invertebrates (Garnett and Crowley 2000). It is implicated in the spread of invasive weed species such as
Blackberry, Bitou Bush, Boneseed and African Olive (Cuneo and Leishman 2006, Loyn and French 1991, Dodkin and Gilmore 1984).
The Blackbird has had the greatest impact in areas with a depauperate native bird fauna, such as Lord Howe Island and New Zealand;
however they are continuing to expand on mainland Australia and hence impacts may not yet have been fully realised.

Local and Bioregional Conservation Status
The Eurasian Blackbird is listed as unprotected under the NP&W Act (1974) and has been included in this project due to perceived
impacts on native fauna and for its potential to spread weeds. There has been an increase in the frequency of recordings of this
species between 1984 and 2002 (Barrett et al. 2003). In NSW, this bird occurs in all bioregions except in the far north-west. Currently
the northern limit is about Armidale and Bourke, but it may still be expanding northward. It is widely distributed in the South Eastern
Highlands Bioregion. In the Sydney Basin Bioregion there are numerous records in the Sydney Metropolitan Area, fewer records to the
south and only occasional records on the Central Coast and further north. Most observations are from outside conservation reserves,
though it is abundant within the smaller, urban parks, such as Lane Cove and Scheyville NPs and on the edges of larger reserves that
abut urban or agricultural areas.
Within the Greater Southern Sydney Region, Eurasian Blackbird largely occur around areas of human habitation, particularly the
Cumberland Plain, the Blue Mountains townships and increasingly, the Illawarra Coastal Plain. Chafer et al. (1999) noted that a
growing number of records have been made in the Illawarra; while in the past it was restricted to towns in the Southern Highlands,
such as Moss Vale and Bowral. Scattered records also occur within the Sydney Catchment Authority Special Areas, including the
urban and agricultural areas around Oakdale, southern Metropolitan Special Area, including the Tourist Road, Woodford Creek
Special Area, and less commonly, the Burragorang Valley. The majority of these observations were recorded within the last ten years,
suggesting that the species may be gradually expanding its range and increasing in number.
A presence-only model predicted Eurasian Blackbird habitat in areas with low levels of rock cover and higher mean annual
temperatures. This model emphasises all vegetation and cleared areas not on sandstone geologies, particularly in the warmest parts
of the Study Area. The cleared land of the Cumberland and Illawarra Coastal Plains are highlighted as the most favoured areas,
though the Illawarra Escarpment, Burragorang Valley and Robertson Plateau also have good-quality habitat. The model highlights
extensive parts of the southern Blue Mountains where there are few or no records and this probably is the potential range of this pest
species. The model probably overpredicts in the southern Blue Mountains in areas with low levels of disturbance, whilst it
underpredicts through the townships of the Blue Mountains. Though this model has only been rated of moderate quality, it does reflect
the propensity of this species to invade natural areas and potentially colonise the high conservation value Burragorang Valley. The key
issue with this species colonising the Burragorang Valley is its potential to spread weeds, particularly African Olive, a major
conservation and agricultural problem of the nearby Razorback Range near Picton.

Recommendations
x The Eurasian Blackbird is continuing to spread throughout the
Region and control should be considered a moderate
conservation priority.
x This bird is a high priority pest in the semi-cleared grassy
woodlands of the Burragorang, Wollondilly, Nattai and
Kedumba Valleys where it is yet to establish. Land managers
should be aware of the great threat this pest poses to these
ecosystems with regard to its potential to introduce and
spread African Olive. Establishing populations of this bird
should be identified and removed.

© Geoffrey Dabb
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FALLOW DEER
Dama dama
LOCALLY COMMON RESIDENTS

INCREASING

Species Profile
The Fallow Deer (Dama dama) was the first species of deer to become widely naturalised in Australia, with populations established in
all States except Western Australia (Bentley 1995b). It is native to the Middle East and Europe. They are smaller than other introduced
deer species in the region weighing between 36-97 kg. Most Fallow Deer are spotted to a lesser or greater degree, though variation
does occur (Bentley 1995b). Deer farms became popular in 1970s and 1980s, and since this period many deer species have become
established from escapees (Moriarty 2004b).

Impacts
Herbivory and environmental degradation by feral deer has been listed as a Key Threatening Process in NSW (NSW Scientific
Committee 2004a). The impacts of Fallow, Red and Sambar Deer are similar to that of the Rusa Deer, and include overgrazing,
trampling, ring-barking, dispersal of weeds, acceleration of erosion, concentration of nutrients and degradation of water quality (NSW
Scientific Committee 2004a). Like other species of deer, Fallow Deer can cause serious traffic accidents. There are a number of other
significant socio-economic impacts of deer populations including damage to residential gardens and fences, attracting illegal hunting,
carrying diseases and parasites that may be transmitted to humans and impacts on agriculture (DEC 2006e).

Local and Bioregional Conservation Status
Fallow Deer are listed as unprotected under the NP&W Act (1974). They are not formally listed as a pest animal by the RLPB,
however they have been included in this project due to known and potential impacts on native fauna and fauna habitats and because
they are a listed Key Threatening Process under the NSW TSC Act (1995). Within NSW, the distribution of Fallow Deer is patchy and
not well understood. Wild populations have established from multiple escapes and releases and the species has not reached the full
extent of its potential range (Moriarty 2004b).
Within the Greater Southern Sydney Region, Fallow Deer appear to be most common in Western Sydney, particularly around
Greendale, including Bents Basin NR and Gulguer NR where they are rapidly expanding. In this area they are causing significant
damage to vegetation and market gardens, and a deer working group has been convened to address potential methods of control
(DEC 2006e). Recent surveys of the Cumberland Plain also found Fallow Deer just north of The Oaks on the Razorback Range (DEC
2006b). Fallow Deer are also a concern in the Upper Nepean catchment of the Metropolitan Special Area. Recently, there has also
been a report of a small herd on Mt Ousley Rd in Wollongong (B. Owers pers. comm.).
In the Southern Blue Mountains, the current surveys recorded this species off Venns Fire Trail in south-western Blue Mountains NP.
Fallow Deer have also been observed with increasing frequency by rangers and bushwalkers in the Kanangra area, in the northwestern corner of Kanangra-Boyd National Park, and north of Batsh Camp off the Oberon-Colong Stock Route (M. Jones pers.
comm.). They are also well established in the Bindook Highlands in Blue Mountains NP and are thought to have the potential to
colonise all forested environments in the southern Blue Mountains (C. Banffy pers. comm.).
The lack of accurate records for Fallow Deer precluded the production of a predictive habitat map. The map for this species shows all
current records of within the Atlas of NSW Wildlife and locations where populations are known to exist. Nonetheless, deer are highly
cryptic (NSW Scientific Committee 2004a), and it is l kely that they are more widespread than records indicate.

Recommendations
x Fallow Deer are an emerging problem in Greater Southern Sydney and they should be a high priority for research, monitoring and
control.
x Fallow Deer should be considered for listing as a pest species under the Rural Lands Protection (RLP) Act (1998) due to their
known and suspected impacts on biodiversity, agriculture, water quality and their capacity to transmit disease.
x All deer sightings should be recorded in the Atlas of NSW Wildlife in order that government agencies can begin to understand the
distribution of deer populations.
x Habitat modelling of Fallow Deer should be attempted as soon as there are sufficient accurate records in order that the areas and
extent of potential impacts may be ascertained.
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FERAL CAT
Felis catus
UNCOMMON RESIDENT

PROBABLY STABLE

Species Profile
The Cat is a medium-sized carnivore that was first domesticated in the eastern Mediterranean about 3000 years ago (IUCN 2005).
th
The exact origin of the Feral Cat in Australia is unknown, however they were deliberately introduced into the wild during the 19
Century to control Rabbits, rats and mice (Rolls 1984) and are now found in virtually all terrestrial habitats across the continent, except
some of the wettest rainforests (Environment Australia 1999a). Feral Cats can survive with limited access to water, obtaining moisture
from their prey (Newsome 1995). They prefer live prey and while small mammals make up the majority of their diet they will also take
birds, reptiles, frogs, fish and insects (Dickman 1996a). They are capable of killing vertebrates up to two kilograms in weight but prefer
smaller species weighing less than 220 grams (Dickman 1996a).

Impacts
Predation by Feral Cats is listed as a Key Threatening Process under the NSW TSC Act (1995), and under the Commonwealth EPBC
Act (1999) and this species has been listed by the World Conservation Union as among 100 of the ‘World’s Worst Invaders’ (IUCN
2005). Although it is known that Feral Cats prey on native animals, the details and extent of their impact remain poorly understood.
Predation by Feral Cats has been implicated in the extinction and decline of many species of mammals and birds on islands around
Australia, and in NSW has been linked to the disappearance of thirteen species of mammal and four species of birds (NSW Scientific
Committee 2000b). Current impacts on native fauna are l kely to be most severe in modified, fragmented environments and in areas
where the abundance of alternative prey (such as Rabbits and mice) fluctuates widely (NSW Scientific Committee 2000b). The extent
of the impact of domestic and stray Cats on native wildlife in suburbia and urban bushland remains poorly understood and
controversial.

Local and Bioregional Conservation Status
The Feral Cat is listed as unprotected under the NP&W Act (1974) and was included in this project because of its known impacts on
native fauna. The exact distr bution of the Feral Cat in NSW is poorly known, however there are records from throughout all the
Bioregions in NSW, with concentrations in the urban areas on the coast. The majority of records within the Sydney Basin Bioregion are
from within 50 kilometres of the coast and to the north of the Shoalhaven River, while they are much more thinly scattered in the South
Eastern Highlands Bioregion. It is highly likely that this species occurs at low densities in most environments and conservation parks
from the smallest to the largest reserves such as Wollemi and Kosciuszko NPs.
Feral Cats have been observed throughout the Study Area, though few records exist for the far south-western suburbs of Sydney
between Leppington and Picton, though this probably reflects lack of survey effort. Otherwise records are scattered throughout both
settled and remote areas, including most parts of Metropolitan and Warragamba Special Areas. In most environments of the Greater
Southern Sydney Region, Feral Cats are highly cryptic and rarely recorded. Current survey work recorded eighteen individuals from
such disjunct locations as the Lizard Creek crossing in Cataract catchment, near Bowmans Hut in Wollondilly River NR, Colong Caves
and on Narrow Neck Plateau in the upper Blue Mountains. The observation of a Feral Cat in a remote part of the southern Blue
Mountains exemplifies the ability of this species to penetrate deep into undisturbed country. The Feral Cat may have already had a
significant impact on the fauna of the Study Area, with a number of ground-nesting birds, such as the Ground Parrot and Eastern
Bristlebird and small-medium sized mammals, such as the Long-nosed Potoroo and Southern Brown Bandicoot missing from the
Region.
Within the Study Area, Feral Cats are a generalist species that occupy most habitats at low densities, though records are strongly
biased towards urban centres. For this reason, it was extremely difficult to develop an accurate model of habitat, and none has been
presented here. Nevertheless, the entire Region should be considered potential habitat, with higher densities around urban areas.

Recommendations
x Overall, Feral Cats should be considered a moderate priority for
control within the Region, as most threatened species vulnerable
to Feral Cat predation have already disappeared.
x As the control of Feral Cats is extremely difficult, it should be
strongly targeted toward areas where populations of highly
threatened species are known to occur. If populations of Bush
Stone-curlew, Long-nosed Potoroo, Southern Brown Bandicoot,
Ground Parrot or Eastern Bristlebird are rediscovered in the
area, they will be of the highest priority for Feral Cat control.
x Control of Feral Cats and other introduced predators must
consider the complex relationship between this species and
other predators and prey species (Glen and Dickman 2005). For
instance, Feral Dog, Dingo or Fox control may result in the
competitive release of Feral Cats and an increase in numbers.
Therefore tandem efforts to control Feral Cats should also take
place.

© Martin Schulz
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FERAL DOG
Canis lupus familiaris
COMMON RESIDENT

INCREASING

Species Profile
Feral Dogs are the wild descendants of domesticated European dogs, introduced into Australia with first British settlement. They vary
in appearance and are found throughout a range of habitat types, often found in areas that have been cleared for agriculture. Feral
Dogs prey on a range of medium to large mammals, such as kangaroos and wallabies, though they will also consume reptiles, birds,
insects and carrion. Prey may also include livestock, and pest species, including Rabbits and Pigs (Fleming et al. 2001). Feral Dogs
interbreed with the Dingo (C. l. dingo), and these two subspecies and their hybrids are collectively known as Wild Dogs.

Impacts
Wild Dogs are declared a pest animal throughout NSW under the RLP Act (1998). Native fauna are generally less impacted by Feral
Dogs than other introduced predators because they have co-existed with the Dingo for approximately 5000 years (Savolainen et al.
2004). Exceptions occur when other threatening processes are involved, such as habitat loss, disease, altered fire regimes and
predation by Foxes. Feral Dogs can be a particular problem for small, isolated populations of fauna. They are known to impact on the
Brush-tailed Rock-wallaby, Koala, Long-nosed Potoroo and Sooty Oystercatcher (Haematopus fuliginosus) (NPWS 2002d, 2003c,
NSW Scientific Committee 2002a, 2003b). Feral dogs are also responsible for livestock losses, which may be considerable in some
areas. They also carry diseases, such as Cryptosporidium and Hydatid disease, which may be transmiss ble to humans.

Local and Bioregional Conservation Status
Feral Dogs are not protected under the NP&W Act (1974) and have been included in this project due to known and suspected impacts
on native fauna, agricultural activities and water quality. Feral Dogs are widespread throughout the Bioregions of the Dividing Range
and some coastal areas. Feral Dogs and hybrids are probably expanding into remote areas once occupied only by Dingoes. The
Southern Blue Mountains is a Schedule 2 area for Dingo conservation based on a submission to the RLP Act (1998) by all key land
management agencies (NPWS et al. 2000, DEC 2005o). This means control of Wild Dogs in protected areas of the Blue Mountains
requires a management strategy that “considers both the requirement to conserve dingoes in the core of such areas, and the need to
effectively manage their impacts on neighbouring agricultural lands.”
Across the Study Area, Feral Dogs are mostly detected on the Cumberland Plain and around land that has been cleared for
agriculture, such as the Upper Wollondilly Valley and toward Oberon. In the Southern Blue Mountains, the incidence of Feral Dog
sightings tends to decrease with distance from human habitation, with a concomitant increase in sightings of Dingoes. Importantly, this
generalisation does not always apply, with Dingoes being recorded at Mt Werong, Wombeyan Caves Road and near Mulgoa on the
Cumberland Plain and the occasional Feral Dog reported well within Blue Mountains NP and Nattai NP. All Wild Dogs are highly
cryptic and mostly detected via scats and tracks, where it is impossible to tell if they are Dingoes, Feral Dogs or hybrids. During this
project, 127 new records of Wild Dogs were added to the Atlas of NSW Wildlife with 93 from scats. Only thirteen animals were
detected that were clearly Feral Dogs, mostly from near settlements. On the Woronora Plateau, Wild Dogs were detected at number of
locations from scats with grooming hairs confirming the identification.
A presence-only model was developed for the Feral Dog that includes all records of Feral Dogs, Dingoes and hybrids. It is a broadscale model of moderate quality that highlights the generalist nature of this predator. It is found in most environments aside from those
that are very rocky or rainforest. The area between the Boyd Plateau and Mt. Werong is good quality habitat, as is the Burragorang
and Wollondilly Valleys with all environments, including forested and cleared areas, of equal value. This model has a number of
limitations to its use in planning and management. Firstly, it is calculated from records of two subspecies and thus cannot be used to
estimate the range of either. Secondly, data is weighted towards areas where targeted scat collection has taken place: in the Boyd
Plateau area, the Bindook Highlands and near Jenolan and the model may be biased toward these areas. Further, control programs
are undertaken by land managers throughout the region, particularly on the peripheries of the reserves.

Recommendations
x Feral Dogs are a moderately-high priority for control. Control should focus on specific highconservation value sites, such as around Brush-tailed Rock-wallaby populations.
x Control of Wild Dogs should focus on the peripheries of protected areas to manage impacts
on adjoining landholders and protect Dingoes that occur within the reserves.
x Aerial baiting is not recommended for this Region. Firstly, the Southern Blue Mountains are a
Schedule 2 area for Dingo conservation (DEC 2005o). Secondly, there are populations of
highly threatened species that may be impacted by this method. Thirdly, it is a lowproductivity environment and baits may be particularly attractive to native species if
alternative food resources are low. If control must occur within conservation reserves, mound
baiting should be avoided in preference for trapping and shooting, in order to minimise the
impact on Dingoes, Spotted-tailed Quolls and Goannas.
x Samples of all trapped or shot Wild Dogs should be taken for genetic testing and the results
lodged in the Atlas of NSW Wildlife, in order to establish the extent of hybridisation between
Dingo and Dogs.
x Illegal Pig hunting in the Southern Blue Mountains brings new Dogs into the area and thus
must be strictly regulated.
x Given the large amount of habitat on private land, an approach to control involving all land
managers and the production of a Wild Dog management plan is imperative.
x The role that Wild Dogs have in the regulation of Kangaroos, Foxes, Cats, Pigs, Goats and
other species must be considered when undertaking control programs.
x Trail building or disruption to the understorey is likely to benefit Feral Dogs and therefore
should be avoided where incursions of this species would be problematic.
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RED-WHISKERED BULBUL
Pycnonotus jocosus
COMMON RESIDENT

PROBABLY INCREASING

Species Profile
The Red-whiskered Bulbul is a distinctive medium-sized brown bird, with a white throat and cheek patches, small red ‘whisker’ mark,
pink undertail coverts and a distinctive black head and crest (Pizzey and Knight 1997). It is a native of south-east Asia between India
and Hong Kong, and was introduced to Sydney in 1880, probably for aesthetic reasons (Long 1981). Though occasional sightings are
made in other locations, such as Melbourne and Adelaide, the main population is in the Sydney, Wollongong and increasingly in the
Newcastle area with an isolated colony at Coffs Harbour (Long 1981). In Australia, the Red-whiskered Bulbul is closely associated with
human habitation, including gardens, parks and wastelands, and only occasionally enters native vegetation; usually in areas with a
well-developed understorey of weeds species, particularly in riparian zones (Pizzey and Knight 1997). It feeds on insects and berries
and builds an untidy cup nest in thick cover, raising two to three broods of three to five chicks per year (Australian Museum 2003,
Pizzey and Knight 1997).

Impacts
The impacts of the Red-whiskered Bulbul are not well known, but are probably only significant in disturbed landscapes. There may be
some competition with native species for resources, but the main impact is likely to be the spread of weeds. This bird has been
implicated in the spread and establishment of African Olive in Western Sydney (Cuneo and Leishman 2006, NPWS 1997). It also
feeds on privet (Pizzey and Knight 1997) and Bitou Bush (Gosper 1999). The Red-whiskered Bulbul also potentially spreads other
weed species that have soft fleshy fruits, such as Blackberry and Lantana.

Local and Bioregional Conservation Status
The Red-whiskered Bulbul is listed as unprotected under the NP&W Act (1974) and has been included in this project because of its
potential to impact on native species and to spread invasive weed species. Records from the Atlas of NSW Wildlife indicate that its
distribution may be slowly expanding, with records in the Sydney Bioregion between Belmont (Newcastle) in the north, Culburra in the
south and Katoomba in the west. Between these points, it is common on the Cumberland and Illawarra Coastal Plains, the Central
Coast and Blue Mountains urban area. The vast majority of observations are made outside conservation reserves; though it is
abundant within the smaller, urban parks, such as Scheyville and Lane Cove NPs, Illawarra Escarpment SCA and Western Sydney
RP, and on the edges of larger reserves that abut urban or agricultural areas.
Within the Greater Southern Sydney Region, records of the Red-whiskered Bulbul are largely restricted to areas of human habitation,
particularly the Cumberland Plain, the Blue Mountains townships and the Illawarra Coastal Plain. It was first recorded in Wollongong in
1948 and Camden in 1956, having spread from the Sydney urban area (Chafer et al. 1999). A small colony exists in the Audley area of
Royal NP, demonstrating that this species can occupy natural landscapes if some disturbance occurs. Scattered records also occur
within the Sydney Catchment Authority Special Areas, including Woodford Creek Special Area, the semi-cleared areas in the east of
Warragamba Special Area and near the Bellambi Creek Crossing of the Princes Highway in Metropolitan Special Area. The fact that
all these locations are in or adjoin disturbed areas indicates that this species is highly unlikely to enter the more pristine parts of the
Study Area; though whether this is due to a lack of resources, or competition by native species, is unknown.
A presence-only model predicts habitat across environments with low-levels of both rock cover and tall open forest, particularly where
there is a cover of moist forest. This highlights the Cumberland and Illawarra Coastal Plains along with the Illawarra Escarpment and
Foothills. Suitable habitat is occurs in the valleys of the Southern Blue Mountains, such as the Burragorang, Coxs, Kedumba and
Nattai River Valleys, though this is currently unoccupied with only a single record for the Burragorang Valley at this point. The model is
of moderate quality with the greatest problem being underprediction through the Blue Mountains urban area. The greatest concern
with this bird is its capacity to spread African Olive to the Burragorang and Wollondilly Valleys. This weed is a major conservation and
agricultural problem in the Razorback Range near Picton. The Burragorang Valley contains suitable habitat for this weed and the Redwhiskered Bu bul is one of a number of bird species that may aid its spread within this area.

Recommendations
x Undisturbed vegetation is not suitable habitat for the Red-whiskered
Bulbul and it is a pest species of low priority in those areas.
x In semi-disturbed areas of the Cumberland Plain and Illawarra
Coastal Plain and foothills, this species should be a low to moderate
priority for control. It does not compete for nesting hollows and does
not venture far from disturbed land.
x Bush regeneration on the Cumberland and Illawarra Coastal Plains
may decrease available habitat by eliminating fruiting weeds (such as
Privet, Lantana and African Olive) and restoring the natural
understorey.
x This bird is a high priority pest in the Burragorang, Wollondilly, Nattai
and Kedumba Valleys where it is yet to establish. Land managers
should be aware of the threat this bird poses to these ecosystems
with regard to its potential to introduce and spread African Olive.
Establishing populations of this bird should be identified and
removed.

© Peter van der Woude
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SPOTTED TURTLE-DOVE
Streptopelia chinensis
COMMON RESIDENT

PROBABLY INCREASING

Species Profile
The Spotted Turtle-dove is a large grey-brown dove with a long strongly graduated tail and diagnostic black half-collar that is spotted
with white (Higgins and Davies 1996). It is a native to south-east Asia between China and India and was probably introduced to
Australia in the 1860s and 1870s for aesthetic reasons (Long 1981). By 1960 it was abundant in most coastal settled areas in NSW,
but was rare west of the Great Dividing Range (Long 1981). In Australia, this species is widely associated with urban and suburban
environments, using parks, gardens and around homesteads. It is rarely found in native vegetation, though it is sometimes seen in
coastal scrub and mangroves, particularly if disturbance has occurred nearby (Higgins and Davies 1996). They build an untidy platform
of sticks on a limb of native or introduced trees and shrubs, usually in dense foliage, in which they lay two eggs (Higgins and Davies
1996). The Spotted Turtle-dove feeds on the ground, usually on seeds, though in urban areas it will also feed on waste and handouts
(Higgins and Davies 1996).

Impacts
The Spotted Turtle-dove is mainly restricted to urban areas and hence impacts are likely to be confined to these habitats. It may
compete for food and habitat with native pigeons, such as the Bar-shouldered Dove (Geopelia humeralis) (Harrison and Congdon
2002). Other impacts are generally on human activities, where it eats germinating seedlings and chicken feed, and may spread the
stickfast flea (Echidnophaga galinaceae), a parasite of chickens (Long 1981, Higgins and Davies 1996).

Local and Bioregional Conservation Status
The Spotted Turtle-dove is listed as unprotected under the NP&W Act (1974) and was included in this project due to potential impacts
on native fauna. The frequency with which this species has been recorded has increased between 1984 and 2002 (Barrett et al. 2003).
It is abundant in the three coastal Bioregions in NSW, particularly in the east of the Sydney Basin Bioregion, while there are only
occasional records in drier areas such as the upper Hunter Valley and the Mudgee area. In the South Eastern Highlands Bioregion
there are populations in Canberra and Bathurst, and is occasionally recorded elsewhere. Across its distribution, most observations are
made outside of conservation reserves, though the Spotted Turtle-dove is abundant within the smaller, urban parks such as Lane
Cove and Garigal NPs, Cockle Bay and Newington NRs and Western Sydney RP, and on the edges of larger reserves that abut urban
or agricultural areas.
Within the Study Area, Spotted Turtle-dove are almost entirely restricted to highly modified environments, particularly along the
Illawarra Coastal and Cumberland Plains and the townships of the Blue Mountains. There are scattered records throughout the
protected areas, though these are almost exclusively in association with cleared or disturbed environments, such as the Burragorang
Valley. During the current survey program, over 650 diurnal bird census sites failed to find any evidence of this species in large tracts
of intact bushland.
A presence-only model predicted Spotted Turtle-dove habitat in cleared land, particularly in the warmest parts of the Study Area,
though also in the coolest. The model selects cleared flat land, particularly of the Cumberland and Illawarra Coastal Plains, with
smaller areas in the Blue Mountains urban area and the disturbed areas of the Burragorang Valley. This model chiefly predicts on
climatic variables, however it represents the potential distribution for this species reasonably well, and is of moderate quality. Habitat is
underpredicted in the lower Blue Mountains and southern Cumberland Plain around Razorback Range near Picton and overpredicted
in the warmest areas of Royal NP, which is undisturbed vegetation and hence not suitable habitat for this species. This model of
potential habitat confirms that little suitable habitat exists within protected areas, with the Burragorang Valley a notable exception.

Recommendations
x Undisturbed vegetation is not suitable habitat for the Spotted Turtle-dove
and it is a pest species of low priority in those areas.
x In semi-disturbed areas of as the Burragorang Valley, Cumberland and
Illawarra Coastal Plains, this species should be a lower priority for control
as there are few opportunities for it to impact on native species of
conservation concern.
x Revegetation of cleared land in the Wollondilly and Burragorang Valleys
will decrease the amount of available habitat for this species.

© Harvey Perkins
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FERAL GOAT
Capra hircus
LOCALLY COMMON RESIDENT

PROBABLY INCREASING

Species Profile
The Feral Goat is a medium-sized generalist herbivore descended from animals first domesticated in Asia (IUCN 2005). Goats were
introduced to Australia by the First Fleet in 1788 and on many subsequent occasions due to their ability to thrive on tough grazing
land, reproduce rapidly and provide a ready source of meat, milk and fibres (Henzell 1995). Feral Goats are descendants of various
breeds of domestic stock that have escaped, were abandoned or were del berately released (DEH 2004d). They now occur in all
Australian states and offshore islands, but are most common in the rocky or hilly semi-arid to arid areas of western NSW, South
Australia, Western Australia and Queensland (DEH 2004d). They have a varied diet; browsing trees and shrubs, grazing forbs and
grass, and eating fruit, bark, roots and dead plant material (NSW Scientific Committee 2004c). Feral Goats are largely suppressed in
areas where Dingos and Feral Dogs are present, but reach high densities where these predators have been controlled (Henzell 1995).

Impacts
Competition and habitat degradation by Feral Goats are listed as a Key Threatening Process under the NSW TSC Act (1995) and the
Commonwealth EPBC Act (1999) and has been listed by the World Conservation Union as among 100 of the ‘World’s Worst Invaders’
(IUCN 2005). The species has a major impact on native vegetation through soil damage and overgrazing and can cause significant
habitat degradation by trampling, deposition of droppings, and the introduction of weeds (NSW Scientific Committee 2004c). Feral
Goats are a major contributor to soil erosion and can prevent the regeneration of palatable trees and shrubs (Henzell 1995). Feral
Goats compete with native fauna for food, water and shelter and have been implicated as a threat to the endangered Brush-tailed
Rock-wallaby and the Broad-headed Snake (Environment Australia 1999b, NSW Scientific Committee 2003b, 2004c). In addition, this
species has the potential to spread disease to livestock and can destroy Aboriginal heritage sites (NPWS 2003i).

Local and Bioregional Conservation Status
The Feral Goat is unprotected under the NP&W Act (1974) and was included in this project due to its impacts on native species and
the threat it poses to water quality. A draft Threat Abatement Plan is being prepared that outlines management priorities for NSW and
key actions to limit the impact of the Feral Goat on biodiversity (DEC 2006d). Feral Goats have been recorded in all Bioregions of
NSW but are rare in the Australian Alps and South East Corner Bioregions (DEC 2005a). Most records are in the rocky hills and the
mulga and mallee areas in western NSW, though patches of high density occur throughout the tablelands as well. In the Sydney Basin
and South Eastern Highlands Bioregions, scattered records occur throughout, though the highest densities appear to be in the
Southern Highlands, including Abercrombie River and Tarlo River NPs, and Bungonia SCA, and the far north, such as in eastern
Goulburn River NP and Munghorn Gap NR (DEC 2005a).
Within the Greater Southern Sydney Region, Feral Goats are most regularly recorded in the south west: in the Wollondilly Valley
around Tallygang Mountain, Scabby Flat, and Wollondilly River and Joadja NRs. In some areas they can be very abundant, for
example around Wollondilly River NR. Smaller numbers occur in the Jenolan and Nattai River Valleys, and occasional sightings are
made elsewhere, such as on the Illawarra Escarpment. On the Cumberland Plain, recent surveys found Feral Goats to be reasonably
common along the gorges of the Nepean, Bargo and Cataract Rivers (DEC 2006b). Feral Goats do not colonise sandstone to any
great extent except when there are more fertile soils nearby (C. Banffy pers. comm.).
A presence-only model predicted habitat where there are moderate to high fertility soils and rugged terrain. This model highlights
known problem areas in the Wollondilly Valley and Tallygang Mountains, but also predicts the Wild Dog Mountains and Kanangra
Gorge where there are few records, though this steep country is undersurveyed. This model probably represents potential habitat that
would be occupied in the absence of Dingoes and Feral Dogs, Feral Goat control programs and in the case of the Cumberland and
Illawarra Coastal Plains, human occupation. In parts of NSW where there is a significant Feral Dog or Dingo population, Feral Goats
are found only in rocky escarpment country which is inaccessible to their predators. They will occupy plains and rangelands in the
absence of these predators (M. Letnic unpublished data). This relationship with Feral Dog and Dingo populations may also be true for
the Greater Southern Sydney Region where records of Feral Goats and Feral Dogs and Dingoes are the complement of one another.
Some successful control programs have been implemented since this fauna survey and Feral Goat populations in some areas,
particularly along the Wollondilly River, are now reduced (R. Pedroza pers. comm.).

Recommendations
x The Feral Goat is considered to impact on several threatened species of
extremely high conservation concern within the Region and hence is a very high
priority for targeted control.
x Existing management control programs should be continued using aerial culling,
the most effective means of control in these environments.
x The highest priority sites for Feral Goat control should be known colonies of the
Brush-tailed Rock-wallaby. Potential habitat, such as occurs in Wollondilly NR is
also a high priority.
x Feral Dog, Dingo or Fox control may result an increase in numbers of Feral Goat
and therefore tandem efforts to control Feral Goats should take place, particularly
around Brush-tailed Rock-wallaby sites.
x High priority landscapes for control of the Feral Goat are the Burragorang and
Wollondilly Valleys, which are of very high conservation value.
x Research should be directed toward the impact of Goats on native vegetation.
x Where Feral Goats occur, such as along the Wollondilly River, habitat is
predicted equally across tenures, highlighting the strategic, cross-tenure
approach that must be taken to control this species.
© Narawan Williams
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FERAL HORSE
Equus caballus
LOCALLY UNCOMMON RESIDENT

INCREASING

Species Profile
Horses arrived in Australia with the First Fleet in 1788 (DEH 2004g). Escapees were common during early pastoral occupation, and,
as horses were replaced by machinery, many were released to join established groups or form new herds (DEH 2004g). A common
but patchy population of Feral Horses or brumbies grew across much of Australia, excluding most deserts and intensively managed
areas (Berman 1995). Feral populations are made up of various domestic breeds including Arabian, draught and thoroughbred stock,
resulting in distinct regional differences depending on the founding population, geographic isolation, natural selection and human
culling. In the Warragamba Special Area, Feral Horses may have originated from pit ponies released after coal mining operations
ceased (DEC 2006g).
Preferred habitat is where pasture and drinking water are relatively abundant, where herds of more than 100 horses containing distinct
social groups may occur. There are two main types of group: harem groups that generally consist of a dominant male, one to three
mares and their offspring and bachelor groups that comprise young males. Home range varies with the type of country and season,
2
with higher rainfall areas supporting smaller home ranges such as 1 to 10 km in Guy Fawkes National Park (DEC 2006h). Bachelor
groups tend to occupy larger home ranges than harem groups (Dobbie and Berman 1990). Horses graze on green grasses and
perennial herbs, as well as roots, bark, buds and fruit (DEC 2006h). They generally live for less than 20 years, with key mortality
factors including starvation, parasites and eating poisonous plants (DEC 2006g). Populations can increase by up to 20 to 25 % per
year under suitable seasonal conditions (DEC 2006h).

Impacts
Feral Horses can substantially alter the composition of plant communities through grazing and trampling. Their selective grazing of
preferred species alters the vegetation and promotes grazing-tolerant species (Pascoe and Foster 2004). Under dry conditions they
compete with native fauna for food and water (DEC 2006h). Other impacts include the death of mature trees by chewing and stripping
bark, track formation, disturbance of soil and removal of vegetation resulting in erosion on steep slopes and heavily used areas,
stream bank damage, wetland damage through trampling (including pugging – the creation of deep hoof prints), soil compaction along
heavily used pads, increased nutrient loads in water (through faeces), and the fouling of waterholes and soaks through wallowing or
individuals becoming bogged. Feral horses are poss bly hosts of pathogens such as Giardia and Cryptosporidium, and help spread
weeds (Pascoe and Foster 2004; DEC 2006g, h). Stallions may pose a public safety threat, particularly to horse riders, through direct
confrontation or by galloping through camps (Pascoe and Foster 2004; DEC 2006g). In agricultural areas, they compete with livestock
for pasture, damage fencing, disperse weeds and disrupt domestic horses (DEC 2006h).

Local and Bioregional Conservation Status
The Feral Horse is listed as unprotected under the NPW Act 1974. It was included in this project due to the known and potential
impacts of this species on native fauna and fauna habitats. The largest population in NSW (3000 or more animals) occurs in
Kosciuszko NP. The only other documented population in south eastern NSW is in Wadbilliga NP, comprising 12 horses (English
2006).
In the Study Area, 30–50 Feral Horses live in the Warragamba Special Area (English 2006; DEC 2006g). Before 2002, 304 Feral
Horses had been destroyed in this vicinity (DEC 2006g). In 2004, DEC established the Warragamba Wild Horse Management Steering
Committee which has prepared a draft Wild Horse management plan for this area (DEC 2006g).
No map could be created for the Feral Horse due to the lack of records through most of the Study Area. The sightings map shows that
in the Warragamba Special Area the population is centred around the lower sections of the Kedumba Valley, Lower Cox’s River (e.g.
Apple Tree Flat), Kedumba River and Butchers Creek and around the northern section of Lake Burragorang. Most records from
elsewhere in the region, such as on the Cumberland Plain, are probably domestic animals. Horse scats from within Nattai NP recorded
in the current surveys are most likely from horses ridden illegally in the park.

Recommendations
x Recommendations outlined for the removal of Feral Horses in the
Warrragamba Special Area in DEC 2006g should be followed, and
the effectiveness of the program should be monitored.
x All confirmed sightings should be recorded in the Atlas of NSW
Wildlife so DEC can build an accurate picture of where feral
populations occur.
x Habitat modelling should be attempted when there are sufficient
records, to estimate the full extent of its potential range in the region
and the areas likely to be worst affected.

© Martin Schulz
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FERAL PIG
Sus scrofa
LOCALLY COMMON RESIDENT

INCREASING

Species Profile
The Feral Pigs in Australia are descendants of animals introduced by the first European settlers (DEH 2004b). Since that time, there
have been repeated escapes from domestic stock and intentional releases for recreational hunting (DEH 2003). Feral Pigs are now
found across Australia, reaching highest densities in eastern NSW, the ACT, Queensland and through northern Australia (NSW
Scientific Committee 2004b). They occupy a wide range of habitats, but are restricted by their requirement for shade and access to
water (Choquenot et al. 1996). Throughout their range, Feral Pigs show a preference for moist habitats, such as riparian zones,
swamps, wet sclerophyll forests and forested gullies (NSW Scientific Committee 2004b). Feral Pigs have a varied diet that includes
grasses, bulbs, tubers, roots, seeds, fruit, mushrooms, carrion, vertebrate and invertebrate prey (NSW Scientific Committee 2004b).

Impacts
Feral Pigs are a declared pest animal throughout NSW under the RLP Act (1998). Predation, habitat degradation, competition and
disease transmission by Feral Pigs is a Key Threatening Processes under the NSW TSC Act (1995) and EPBC Act (1999) and it is
listed as among 100 of the ‘World’s Worst Invaders’ (IUCN 2005). They consume a range of birds, reptiles, frogs, small mammals and
soil invertebrates (Pavlov 1995) and compete with native fauna for food resources (NSW Scientific Committee 2004b). They cause
extensive habitat alteration by wallowing, rooting and foraging. This causes destruction of plants, reduced regeneration of plants,
alteration of soil structure, spread of weeds, creation of drainage channels in swamps, reduction of water quality and spread of
diseases such as root-rot fungus (Phytophthora cinnamomi) (DEH 2004b). Feral Pigs may target specific edible rhizomes and bu bs
and cause localised extinction of species. Pigs are known to carry pathogens transmissible to humans (Xiao et al. 2002), including
Leptospirosis, a serious disease that has been found in Feral Pigs from the Sydney Region (S. Parker RLPB, pers comm.).

Local and Bioregional Conservation Status
The Feral Pig is unprotected under the NP&W Act (1974) and has been included in this project due to known impacts on threatened
species and its potential to affect water quality. The Feral Pig occurs across the Sydney Basin Bioregion, especially around Goulburn
River NP and the Boyd Plateau. Feral Pigs have also been recorded in high numbers between Tumut and Bega in the South Eastern
Highlands Bioregion, with many records from reserves such as Kosciuszko NP and Tinderry NR (DEC 2005a). It is common on both
private and public land, though this species is probably under-recorded outside of the reserve system.
In the Study Area, Feral Pigs are frequently observed through the western third. Feral Pigs, and damage caused by them, are
particularly prevalent in the Coxs and Kowmung Valleys, on the Boyd Plateau, Mt. Werong, the Bindook Highlands and south-west of
Lake Burragorang and in the vicinity of Wollondilly River NR. They are uncommon on the Woronora Plateau, aside from around
Pheasants Nest where they have been noted as a problem. Recent work on the Cumberland Plain has detected Feral Pigs on the
Razorback Range near Picton, at Monkey Creek north of The Oaks and on the Nepean River west of Appin (DEC 2006b).
A presence-only model predicted habitat in areas of high-fertility, deeper soils with a grassy or herbacious ground cover, particularly in
the cooler parts of the region. This model is of moderate quality, emphasising parts of the Kanangra-Boyd and southern Blue
Mountains NPs where Pigs are already widespread, but also identifying habitat on the Cumberland Plain and Robertson Plateau that is
mostly unoccupied, probably due to the density of human habitation. Within all areas, Feral Pigs prefer deep soils, particularly along
river flats and swamps, but will move through other habitats when feeding. This model is somewhat limited by the bias of records
toward reserved land, and hence may over-represent habitat on the Boyd Plateau and Burragorang Valley. Despite the extensive
trapping and shooting programs, numbers remain high in some areas. A continued targeted and strategic approach to control in high
quality habitat should help mitigate damage. Some successful control programs have been implemented since this fauna survey
program, and Feral Pig populations in some areas, particularly in the Murruin Wilderness and the Wollondilly River, are now reduced.
Just over half of the high-quality habitat occurs within DEC reserves, reaffirming the cross-tenure approach that must be taken to the
control of this species. This model fulfils a core environmental objective of the Sydney Catchment Authority by estimating the extent of
the Feral Pig on catchment managed land (Sydney Catchment Authority 2000).

Recommendations
x Feral Pigs have great potential to impact on threatened species and
water quality and hence are considered to be of the highest priority for
control.
x Management should include a sustained landscape approach with foci
around swatercourses, threatened species populations and endangered
ecological communities and other high-conservation value sites.
x Feral Pigs releases into currently unoccupied habitat must be met with
immediate action to avoid colonisation of new regions.
x Key findings of the Feral Pig research program currently underway in
the Blue Mountains should be incorporated into existing management
plans.
x The Burragorang Valley should be a high-priority landscape for Feral Pig
control as it is a high conservation value environment that supports
many threatened species, whilst also being within the water-protection
Sydney Catchment Authority Schedule One area.
x Control should target swamps where wallowing causes irreparable
damage; for example Benthook Swamp in the Bindook Highlands.
Swamps are highly fragile and support a range of threatened species.

© DECC

x Predator control must consider the complex relationship they have with their prey species (Glen and Dickman 2005). For instance,
Feral Dog, Dingo or Fox control may result an increase in numbers of Feral Pigs and therefore tandem efforts to control Feral Pigs
should also take place. Protection of Dingoes may help control Feral Pig numbers in some areas.
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FOX
Vulpes vulpes
COMMON RESIDENT

PROBABLY STABLE

Species Profile
The European Red Fox is a medium-sized canid that occurs naturally in Europe, Asia and North America. Foxes were successfully
introduced for sport hunting in Victoria in the 1870s and since then they have spread rapidly throughout the southern two-thirds of
mainland Australia and have recently been introduced to Tasmania. Foxes are generalist predators and will prey on vertebrates and
invertebrates, including crayfish. Unlike Feral Cats, they will also scavenge carrion and consume plant material such as berries.

Impacts
Foxes are a Key Threatening Process under the TSC Act (1995) and EPBC Act (1999) and are listed as a nuisance animal on the RLP
Act (1998) (NSW Scientific Committee 1998c, Environment Australia 1999d). They impact on a range of native species by preying on
them or competing with them for food and other resources; in particular ground-dwelling and semi-arboreal mammals, groundfrequenting birds and turtles (Dickman 1996b, NPWS 2001g). As pests in an agricultural landscape, Foxes are known to prey on
lambs and domestic fowl and can be a significant problem in some areas. Foxes have been shown to have a role in regulating the
populations of some of their prey species, including the Eastern Grey Kangaroo (Macropus giganteus) (Banks et al. 2000).

Local and Bioregional Conservation Status
The Fox is listed as unprotected under the NP&W Act (1974) and was included in this project due to known impacts on native fauna.
Foxes are ubiquitous throughout vegetated, rural and urban areas of the eastern half of NSW, including the Sydney Basin and South
Eastern Highlands Bioregions. They are an extremely common species, and even though they are under-recorded off park, there are
few areas without sightings. In response to the listing of predation by this species as a Key Threatening Process, a Threat Abatement
Plan (TAP) was endorsed in 2001. This Plan outlines management priorities for NSW including a research program investigating Fox
control and threatened species populations (NPWS 2001g).
Within the Study Area, Foxes are found in all landscapes and habitats though they are less abundant in closed forests (such as
rainforests). They are more common in the east of the region, particularly the Woronora Plateau and Cumberland Plain. A number of
ground-nesting birds and medium-sized mammals that have disappeared from the Region in the last 20 years, including the Bush
Stone-curlew (Burhinus grallarius), Ground Parrot (Pezoporus wallicus), Eastern Bristlebird (Dasyornis brachypterus), Parma Wallaby
(Macropus parma), Red-necked Pademelon (Thylogale thetis), Southern Brown Bandicoot (Isoodon obesulus) and Long-nosed
Potoroo (Potorous tridactylus). Whilst multiple factors, including fire and habitat loss, are l kely to have played a part in these local
extinctions, it is likely that the Fox has also played an important part. In addition, populations of the Spotted-tailed Quoll (Dasyurus
maculatus) and Brush-tailed Rock-wallaby (Petrogale penicillata) have been much reduced. It is likely that Foxes continue to impact on
the remaining populations of these species and efforts should be made to ensure their continued survival in the Region. During the
current survey program, Foxes were common in almost all areas visited. Over 150 new locations of Fox have been added to the Atlas
of NSW Wildlife, many from scats collected during the survey program.
A presence-only model predicted preferred habitat in warmer areas with moderate to high rainfall, being the eastern Woronora
Plateau, Upper and Mid Mountains, Boyd Plateau and Robertson. Within this, disturbed areas, Upland Swamps and heathy areas are
slightly preferred. The relationship with Upland Swamps may be due to the high abundance of ground-dwelling mammals in these
environments while the relationship with disturbance reflects its preference for urban and rural landscapes. This model is of moderate
quality, with records weighted toward publicly owned lands. In the few areas where surveys have been undertaken on the Cumberland
Plain, there is an extremely high density of Fox records and it is likely that this area contains significantly more high-quality habitat than
is indicated in this model. The current model shows almost two-thirds of high-quality habitat is on private land. Foxes are unlikely to
ever be eradicated and priority areas for control should be chosen on the basis of high conservation value.

Recommendations
x Foxes are l kely to be an important reason behind declines in local fauna
species and should be considered a high priority for control.
x Brush-tailed Rock-wallaby are the highest priority for targeted Fox
control and should be managed in accordance with the Fox TAP.
x If remnant populations of Bush Stone-curlew, Ground Parrot, Eastern
Bristlebird, Parma Wallaby, Red-necked Pademelon, Southern Brown
Bandicoot or Long-nosed Potoroo are found, immediate action should
be taken to control Foxes in the vicinity of sightings.
x Fox control should target Upland Swamps. Upland Swamps are fragile
environments that support a range of threatened species, particularly
small mammals and ground-frequenting birds.
x The majority of high-quality Fox habitat occurs outside of conservation
reserves thus highlighting the importance a coordinated approach to
control that involves all land managers.
x Fox control in areas where Spotted-tailed Quoll are known to persist is
complicated, with continued debate surrounding the impact of 1080
baiting. Aerial baiting is not recommended for this Region due to the
extreme rarity of the Spotted-tailed Quoll. Also, it is a low-productivity
environment and baits may be particularly attractive to native species if
alternative food resources are low.

© Narawan Williams

x Disturbance including trail building or disruption to the understorey is
likely to benefit the Fox and therefore should be avoided, particularly
through dense vegetation such as Upland Swamps.
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RABBIT
Orytolagus cuniculus
COMMON RESIDENT

PROBABLY STABLE

Species Profile
Rabbits occur naturally in Europe and were successfully introduced into south-eastern Australia in 1858 (Myers 1995). The species
has since spread throughout mainland Australia with the exception of the northern-most areas of the continent (DEH 2004f). Rabbits
occupy a wide range of habitats, including native and modified grasslands, woodland, heath, forest, agricultural and urban areas (NSW
Scientific Committee 2002d). They are scarce in areas that lack suitable soil for digging warrens (such as clay soils) and require
access to water in arid areas, though elsewhere they can obtain enough water from their food (DEH 2004f). Rabbits prefer green grass
and herbs to forage on, but will also dig below grasses to reach roots and seeds (DEH 2004f) and in times of drought will consume the
bark and roots of shrubs (NSW Scientific Committee 2002d).

Impacts
The Rabbit is declared a pest animal under the RLP Act (1998) and it has been rated as among 100 of the ‘World’s Worst Invaders’
(IUCN 2005). Impacts of this species are listed as a Key Threatening Process under the NSW TSC Act (1995) and the Commonwealth
EPBC Act (1999). Rabbits cause significant land degradation by altering the structure and composition of vegetation communities,
removing above and below ground plant biomass, preventing plant regeneration, ring-barking of trees and shrubs and digging of
burrows, which in turn contribute to soil erosion. They compete for food and/or shelter with some native fauna species, such as the
Brush-tailed Rock-wallaby (NSW Scientific Committee 2002d), and are thought to have contributed to the extinction of several small
mammals (DEH 2004f). Rabbits form the major component of the diet of Cats and Foxes in many areas and can maintain populations
of these predators at high levels. Sharp declines in Rabbit numbers (such as those caused by disease outbreaks) can cause these
introduced predators to switch to preying on native fauna (Smith and Quin 1996).

Local and Bioregional Conservation Status
The Rabbit is listed as unprotected under the NP&W Act (1974) and has been included in this project due to known effects on native
fauna and flora. Rabbits have been recorded in all Bioregions of NSW, though it is found at greater densities on the coast and western
slopes. Sightings occur across the Sydney Basin and South Eastern Highlands Bioregions with the highest numbers occurring along
the Cumberland Plain, Central Coast and Hunter Valley, and low numbers in the large sandstone reserves, such as Wollemi and
Morton NPs. The Rabbit has long been established in this area, and there is little reason to believe it is expanding in range.
In the Greater Southern Sydney Region, the Rabbit is most abundant in areas of high fertility and deep soils, such as the Cumberland
and Illawarra Coastal Plains, the Burragorang and Wollondilly Valleys, and some higher altitude locations such as the Boyd Plateau,
Bindook Highlands and Scotts Main Range. This project found it to be scarce in rugged sandstone plateaux of Nattai NP, the
Woodford and Erskine Ranges. On the Woronora Plateau it is virtually restricted to disturbed land in the far south of Metropolitan
Special Area and around Darkes Forest. Most of the 137 sightings made during the current surveys were in the south and west of the
Study Area, with further sightings on cleared land around Nattai NP (Mt. Jellore, Sheehys Creek), at Colong Caves and in the Coxs
River Valley. More than half these sightings were animals seen opportunistically or during spotlight surveys, with the majority of the
remaining records being scats or diggings, and hairs recorded within predator scats.
A presence-only model predicted habitat in areas with deep, fertile soils, and grassy woodlands or forests, particularly where there was
some level of disturbance. This combination of variables highlights the importance of soil fertility to the species, emphasising the
cleared land of the Cumberland and Illawarra Coastal Plains, Robertson Plateau, Burragorang and Wollondilly Valleys and west of
Kanangra-Boyd NP. The model is of moderate quality, and it may underpredict rabbit habitat through the western-most part of the
Study Area due to a bias of records toward the east. Nonetheless, the model clearly demonstrates the minor threat posed by Rabbits
in the low-fertility sandstone environments; particularly where there is no disturbance.

Recommendations
x Within the Region, there are few sites of outstanding priority for the
suppression of Rabbits and it is considered to be a moderate priority for
control.
x Rabbits are best targeted through an integrated approach using a
combination of biological agents and use of traditional methods,
particularly those that destroy the warren, such as ripping burrows (DEH
2004f).
x The Burragorang and Wollondilly Valleys are the landscapes of highest
priority for Rabbit control due the priority fauna habitats that exist there,
whilst also being within the water-protection Sydney Catchment Authority
Schedule One area.
x In this area, regeneration of the canopy and protection of Wedge-tailed
Eagle and Dingoes may also assist in the control of the Rabbit.
x Control of Foxes or Wild Dogs should include concomitant control of
Rabbits which otherwise may increase sharply in abundance.
x Brush-tailed Rock-wallaby colony sites should include Rabbit control as
part of a total pest management approach.

© Martin Schulz

x The majority of Rabbit habitat is predicted to occur on private land, reemphasising that collaborative control must be undertaken with adjacent
landowners.
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RED DEER
Cervus elephus
LOCALLY COMMON RESIDENT

INCREASING

Species Profile
The Red Deer (Cervus elaphus) is native to Eurasia, North Africa and North America and is the largest deer in Australia. It has a
prominent light-coloured rump patch and long pointed ears. It also became established soon after European settlement, though it does
not appear to have spread as widely as some other deer species (Bentley 1995c), despite being adaptable to a wide range of
environments, ranging from cold and wet to hot and dry and subtropical (Tuckwell 1998). Deer farms became popular in 1970s and
1980s, and since this period many deer species have become established from escapees (Moriarty 2004b).

Impacts
Herbivory and environmental degradation by feral deer has been listed as a Key Threatening Process in NSW (NSW Scientific
Committee 2004a). The impacts of Red Deer are similar to that of the Rusa Deer, and include overgrazing, trampling, ring-barking,
dispersal of weeds, acceleration of erosion, concentration of nutrients and degradation of water quality (NSW Scientific Committee
2004a). The large-bodied Red Deer are likely to be of greater concern with regard to erosion, trampling and water quality. Like all deer
species, Red Deer can cause serious traffic accidents. There are a number of other significant socio-economic impacts of deer
populations including damage to residential gardens and fences, attracting illegal hunting, carrying diseases and parasites that may be
transmitted to humans and impacts on agriculture (DEC 2006e).

Local and Bioregional Conservation Status
Red Deer are currently listed as unprotected under the NP&W Act (1974) and are not currently considered a pest animal by the RLPB.
Within NSW, the distribution of Red Deer is patchy and not well understood. Wild populations have established from multiple escapes
and releases and none have reached the full extent of their potential range.
Red Deer are not often recorded and there are few accurate records in the Atlas of NSW Wildlife. Nonetheless, there are several
populations that are known for the Greater Southern Sydney Region, mostly on the Cumberland Plain. For example, recent surveys of
the Cumberland Plain found Red Deer at a number of locations, including St Mary’s Towers near the Cataract River between Douglas
Park and Wilton (DEC 2006b). There is also a small population around Greendale and control of this population has been addressed
by the Greendale Deer Working Group (DEC 2006e). The persistence of this herd has been confirmed in the Bents Basin area by
recent surveys of the Cumberland Plain (DEC 2006b).
The lack of accurate records for Red Deer precluded the production of a habitat map. The map does show all current records within
the Atlas of NSW Wildlife and locations where populations are known to exist. Nonetheless, deer are highly cryptic (NSW Scientific
Committee 2004a), and it is likely that they are more widespread than records indicate.

Recommendations
x Red Deer are an emerging problem in Greater Southern Sydney and they should remain a high priority for monitoring and control.
x All Red Deer sightings should be recorded in the Atlas of NSW Wildlife in order that we begin to build an accurate picture of where
this species occurs.
x Habitat modelling of Red Deer should be attempted as soon as there are sufficient accurate records in order to estimate the full
extent of its potential range and the areas likely to be worst affected.
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RUSA DEER
Cervus timorensis
LOCALLY COMMON RESIDENT

INCREASING

Species Profile
The Rusa Deer or Sunda Sambar is a deer of deciduous forests and grasslands of the southern islands of Indonesia including Timor,
Sulawesi and Java (Huffman 2004). The main population in NSW is descended from a herd of Javan deer that escaped into Royal NP
in 1907 from a feral population that had previously established in New Caledonia (Bentley 1995a). Rusa Deer are primarily grazers,
but will browse opportunistically on the buds, shoots and leaves of trees and shrubs, strip bark from woody plants and browse on
reproductive structures (NSW Scientific Committee 2004a). They are largely nocturnal, sheltering by day in forest or woodland and
emerging to graze from late afternoon through to early morning (Bentley 1995a). Based on research conducted in the Royal NP, the
Rusa Deer has no true breeding season and is able to reproduce at any time of year (C. Shephard pers. comm.).

Impacts
Herbivory and environmental degradation by feral deer has been listed as a Key Threatening Process in NSW, with documented
disturbances including overgrazing, trampling, ring-barking, dispersal of weeds, acceleration of erosion, concentration of nutrients and
degradation of water quality (NSW Scientific Committee 2004a). Within Royal NP, high densities of Rusa Deer have been shown to
alter the structure, composition and species abundance of various vegetation communities (NPWS 2002e, Keith and Pellow 2005).
Grazing by Rusa Deer is also threatening an endangered population of Black Cypress (Callitris endlecheri) on the Woronora Plateau
(H. Jessup pers. comm.). Deer also affect water quality of creek and river systems through erosion and faecal contamination (NPWS
2002e) and through sheltering in caves will impact on Aboriginal heritage sites. Feral Deer may compete with native herbivores for
food, particularly in times of drought or after fire. At up to 160 kilograms, the Rusa Deer is a medium-sized deer that has been
responsible for serious traffic accidents on the F6 south of Sydney. Furthermore, Rusa Deer have the potential to carry disease
transmissible to humans, which is of particular concern in the water catchment areas.

Local and Bioregional Conservation Status
The Rusa Deer is unprotected under the NP&W Act (1974) and has been included in this project due to impacts on native flora and
fauna and water quality. The largest population of Rusa Deer in NSW (5000 to 7000 animals) occurs within the Sydney Basin
Bioregion along the Illawarra Escarpment (DEC 2005a, Moriarty 2004a). From the original escapees in Royal NP, this species is now
well established, extending from Sutherland to Ulladulla, particularly favouring the rainforests and moist eucalypt forests (DEC 2005a).
Within the Study Area, Rusa Deer are best known from Royal NP, where they are the focus of a working group that has developed a
plan considering control and management in the area (DEC 2006l). Rusa Deer are also common within the wetter forests of the
escarpment and foothills and on the edges of suburban Wollongong; particularly around Otford, Figtree and Unanderra (NPWS 2003g,
C. Shephard pers. comm.). During this survey program, Rusa Deer were commonly recorded above the Illawarra Escarpment, for
instance at clearings at Darkes Forest and in the Metropolitan Special Area and within undisturbed tall moist forest near Flying Fox
Gully in the Avon catchment. Evidence of Rusa Deer is particularly common around cleared land and the water storage at Upper
Cordeaux. Sightings are more common in the north of the Study Area, suggesting that the populations have not yet reached carrying
capacity further south. In recent years, drought, fire and population expansion has seen Rusa Deer moving into new areas and
marginal environments, causing further damage. There is a report of a Rusa Deer having been shot at Bowmans Hill on the Wollondilly
River and in Nattai NP (C. Shephard pers. comm.). Furthermore, a recent survey of the Cumberland Plain found Rusa Deer to be
present on the Nepean River near Douglas Park and Wilton and at Holsworthy Army Base, and they were also detected at
Mirambeena Regional Park near Bankstown (DEC 2006b).
A presence-only model predicted habitat in areas with moderate soil fertility and a moderate to high proportion of moist forest and/or
rainforest or with a high coverage of Heath-leaved Banksia (Banksia ericifolia). Heath-leaved Banksia is correlated with areas of higher
rainfall, and in combination with the other variables highlights the wettest environments of the Study Area. Although of a fairly broad
nature, this model is thought to be of moderate quality, discriminating known habitat in Royal NP, the Illawarra Escarpment and the
eastern parts of Metropolitan Special Area, but also similar habitats outside the current distr bution. Environments that could potentially
be occupied by the Rusa Deer in the future include patches in eastern Nattai NP, the Blue Mountains urban area and parts of Blue
Mountains NP, particularly Kings Tableland. The large numbers of records from Royal NP has probably resulted in overprediction
through the exposed sandstone woodlands of the Woronora Plateau, where they are rarely sighted. Conversely, recent sightings on
the edge of the Cumberland Plain suggest that the model has underpredicted in this area, and probably though much of the western
part of the Study Area.

Recommendations
x Rusa Deer can significantly expand their range in the Greater Southern Sydney
Region and are a high priority for control.
x Land managers should be aware that Rusa Deer have the potential to reach high
numbers in the southern Blue Mountains, including parts of the Warragamba Special
Area. Colonisation could occur via Nattai or possibly the Cumberland Plain or from
del berate introductions.
x High-priority sites for the control include the Stuttering Frog population in Macquarie
Pass NP and any rediscovered populations of Long-nosed Potoroo or Parma Wallaby,
due to the impact Rusa Deer have on the ground layer and understorey.
x Avon and Nepean Catchments have high-quality habitat that could be used as
stepping stones towards suitable habitat in the Nattai and the southern Blue
Mountains. This is a high-priority area for control.
x High priority landscapes for the removal of Rusa Deer are: littoral rainforest and
associated communities; steep escarpment rainforest communities and Upland
Swamps, all of which are sensitive to disturbance and erosion while housing many
locally and regionally important fauna species.
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8.

OTHER INTRODUCED SPECIES

A number of other introduced species have been recorded within the Study Area, but profiles were not
written nor habitat maps made because either 1) there were very few records or 2) at present they are not
considered to have serious impacts on native fauna or ecosystems.
Brief notes are supplied on each of these species.

Eurasian Skylark
The Eurasian Skylark (Alauda arvensis) is a small, boldly-streaked brown bird of open habitats, that is best
distinguished by its small crest and distinctive high soaring song flight (Pizzey and Knight 1997). It was
introduced to the Sydney Region in 1866, after establishing earlier in Victoria and South Australia (Long
1981) and is generally restricted to cultivated and disturbed areas (Pizzey and Knight 1997). It is
considered uncommon in the Study Area (Hoskin 1991, Chafer et al. 1999) and is a species listed as
declining in the South Eastern Highland Bioregion in Barrett et al. (2003). Nearly all of the 30 records within
the Atlas of NSW Wildlife are from the RAOU Atlas (Blakers et al. 1984) with two records from the current
survey on private land at “Wanganderry” and a 1990 record from Wombeyan Caves. It is not considered to
seriously impact on native species in the Study Area.

European Goldfinch
The European Goldfinch (Carduelis carduelis) is a brightly-marked small bird, with a black, white and red
head, and distinctive yellow wing patches that are highly visible in flight (Pizzey and Knight 1997). They
were probably first introduced to NSW in about 1880 from Britain (Long 1981, Schodde and Mason 1999).
They form small to large flocks, and are usually found in grasslands and wastelands, particularly with
introduced weed species (Pizzey and Knight 1997). They are generally common through the urban areas of
the Cumberland and Illawarra Coastal Plains, though are believed to be in decline across their Australian
range (DEC 2005a, Barrett et al. 2003). During the current surveys they were only seen on three occasions,
on “Wanganderry”, just east of Nattai NP and in the Jooriland Valley, an area of conservation significance.
Because this species relies on introduced plants, removal of weeds should reduce populations in the Study
Area. It is not considered to seriously impact on native species in this Region.

European Greenfinch
The European Greenfinch (Carduelis chloris) is plain greenish bird with a robust pale yellow bill (Pizzey and
Knight 1997). They were released in Sydney and were reported as flourishing by 1896 (Long 1981).
Though well established in Victoria and Tasmania, they are generally rare in NSW and considered an
uncommon resident in the eastern suburbs of Sydney (Pizzey and Knight 1997, Hoskin 1991). There are
three records within the Study Area in the Atlas of NSW Wildlife; one from Blakers et al. (1984) in the far
south, one from Chipping Norton Lake in 1981, and one from Barrett et al. (2003) from Woodford. They are
not considered to seriously impact on native species in this Region.

House Sparrow
The House Sparrow (Passer domesticus) is a familiar brown bird of urban areas (Pizzey and Knight 1997).
They were deliberately introduced to Victoria in 1863 and have established throughout eastern Australia,
though usually restricted to areas around human habitation (Long 1981, Pizzey and Knight 1997). They are
common residents of the Cumberland and Illawarra Coastal Plains and the Blue Mountains urban area, but
have recently been noted as declining across their Australian distribution (DEC 2005a, Barrett et al. 2003).
Most records from conservation reserves are from areas adjacent to towns, and the only record made
during the current surveys was near Oakdale. It is common around urban areas on the fringes of the
Special Areas and NPWS reserves. It is not considered to seriously impact on native species in this
Region.

Mallard
The Mallard (Anas platyrhynchos) is native to Eurasia and North America, and is the source of many
domestic duck species (Long 1981). The male is distinctive with a yellow bill, green head, white neck-ring,
purplish breast, grey-white body, blue speculum and black and white tail, typically with upcurled central
feathers (Pizzey and Knight 1997). The female is superficially similar to the native Pacific Black Duck (A.
superciliosa) but can be distinguished by its orange feet, blue speculum, and slightly different facial pattern
(Pizzey and Knight 1997). It is usually found in close association with humans, such as in lakes in parks
and gardens, but occasionally occurs away from these habitats, such as on the Tallawarra Ash Ponds
(Pizzey and Knight 1997, Chafer et al. 1999). One bird was seen in Lacys Bay of Lake Burragorang during
the current survey. This species readily hybridises with the Pacific Black Duck, with this considered a
serious conservation problem in New Zealand. Hybrids of these two species are common in the Sydney
Region (DEC 2004c).
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Nutmeg Mannikin
The Nutmeg Mannikin or Spice Finch (Lonchura punctulata) is a small brown finch, distinguished by its pale
underparts that are finely scaled cinnamon brown (Pizzey and Knight 1997). It is native to south east Asia
and has established a number of populations in Australia from aviary escapees (Long 1981). It is usually
found in disturbed areas, including roadside grass and orchards (Pizzey and Knight 1997). A population
continues to exist in western Sydney (Hoskin 1991), though most of the records in the Atlas of NSW Wildlife
are from Blakers et al. (1984). It is not considered to seriously impact on native species in this Region and
no birds were recorded during the current surveys.

Rock Dove
The common Feral Pigeon is a descendant of the European Rock Dove (Columba livia). It comes in many
forms and is usually restricted to areas of human disturbance, though it will also nest under bridges and
around farmhouses far from urban centres (Pizzey and Knight 1997). It is common resident in the Study
Area on the Cumberland and Illawarra Coastal Plains, and the Blue Mountains urban area. It is only rarely
recorded within conservation reserves. It is not considered to seriously impact on native species in this
Region.

Black Rat
The Ship or Black Rat (Rattus rattus) is a widespread species that has been accidentally introduced to
many parts of the world including Australia (Watts 1995a). It is often associated with human habitation,
where it is often a pest, but has also been found in less disturbed areas. It has a generalist diet, and has
been known impact on invertebrate, bird and lizard populations. For this reason it has been listed as a Key
Threatening Process on Lord Howe Island (NSW Scientific Committee 2000e). Within the Study Area, most
records are from the Cumberland and Illawarra Coastal Plains, though trapping in Royal and Heathcote
NPs has shown it to be relatively widespread. During the current surveys, Black Rats were trapped at
Butchers Creek Hut, the Burragorang Valley, and near the Avon Dam Road, with another at Cedar Ford
Camp, and others from predator scats in Cordeaux Catchment, on the Kowmung River and near Jellore
Creek in Nattai NP. These and other records show that the Black Rat occurs at low densities throughout the
Special Areas, though it is most common around disturbed areas. It has been identified as a conservation
problem for nesting Little Tern (Sterna albifrons) at Towra Point NR, just north of the Study Area (M. Schulz
pers. comm.) and it is possible that it is a threat for other rare and declining fauna in the area.

Brown Hare
The Brown Hare (Lepus capensis) was brought to Australia by British settlers in the 1860s for hunting for
sport. It usually occurs in low numbers but has at times been considered a major pest. It lives in open
habitats, where it feeds on grasses and forbs and shelters during the day amongst vegetation or rocks
(Jarman 1995). Most records for the Study Area are from the Cumberland Plain, with only one record for
the Wollongong LGA (NPWS 2003g). Two animals were seen during these surveys, one on Silverdale
Road near Oakdale, and the other in Gingra Creek off Scotts Main Range. Recent surveys of the
Cumberland Plain found Brown Hare in many locations, for example west of Appin and at Orchard Hills
where they were common (DEC 2006b). While Brown Hare are generally found in disturbed habitats and
unlikely to be a serious pest, exceptions to this may occur – for example at Orchard Hills just north of the
Study Area where it may impact on the Bush Stone-curlew that resides there.

Brown Rat
The Brown Rat (Rattus norvegicus) arrived with the First Fleet as a shipboard pest, but has not spread
nearly as widely as the Black Rat (Watts 1995b). It is not a climber and is restricted mainly to areas of
human habitation, particularly warehouses and wharves (Watts 1995b). There are only eleven records in
the Study Area in the Atlas of NSW Wildlife with none recorded during the current surveys, though it is
possibly under recorded in the urban centres. It is not considered to seriously impact on native species in
this Region.

Chital Deer
Chital Deer (Axis axis) is a large, spotted deer that is native to the forests of Sri Lanka, Nepal and India. It
has been introduced to many countries around the world including Australia, Argentina, Papua New Guinea
and the United States of America. It was the first species of deer to be introduced into Australia. Chital Deer
prefer well-watered open forest. It is a highly gregarious species and most introductions have been
unsuccessful (Bentley 1995d). There have been numerous reports of this species from within the Greater
Southern Sydney, though no accurate information currently exists on their distribution. There are reports of
Chital Deer around the Londonderry area and Greendale in south-western Sydney where deer farms may
have released stock. They are also found near Cambewarra, south of the Study Area, and are spreading
north (G. Daly pers. comm.). The impacts Chital Deer are similar to that of the Rusa Deer, and include
overgrazing, trampling, ring-barking, dispersal of weeds, acceleration of erosion, concentration of nutrients
and degradation of water quality (NSW Scientific Committee 2004a).
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European Cattle
Cattle (Bos taurus) are commonly farmed in the Study Area though are occasionally recorded in areas
away settlements. Most records collected during the current survey were of scats, though sightings of
animals were made along the Wollondilly River at both Jooriland (Nattai NP) and Wollondilly River NR.
Scats were also seen near Butchers Creek Camp and bones were found in the Kedumba Valley. Small
herds of Wild Cattle occur in the Warragamba Special Area. In high numbers Wild Cattle are detrimental to
fauna, fauna habitats, native flora and water quality.

Ferret
Ferrets (Mustela furo) are a voracious and successful predator that feeds mostly on ground-nesting and
burrowing birds and small mammals. They are serious pest species in New Zealand, and they are declared
a class 1 pest animal in Queensland. Ferrets have the potential to significantly impact on native and
domestic animals and may transmit disease to humans and livestock. In New Zealand, the Ferret is
threatens a number of endemic species, including parrots and albatross. There have been a number of
recent reports of this potentially serious pest from the southern Blue Mountains and currently the extent of
distribution and potential impacts are unknown (C. Banffy pers. comm.). Any future records of this species
should be lodged in the Atlas of NSW Wildlife and met with immediate action.

House Mouse
House Mice (Mus musculus) have been widely introduced around the globe (Singleton 1995). It is found
throughout Australia in many habitats, including urban areas and grain crops, where it occasionally builds
up to plague numbers (Singleton 1995). It is also found in natural vegetation, particularly following
disturbance events such as fire (Singleton 1995). In the Study Area there are many records from the
Cumberland Plain and fewer records from less disturbed areas. Extensive trapping in Royal NP has only
recorded a few captures, with the New Holland Mouse (Pseudomys novaehollandiae) much more common
(NPWS 2001d). During the current surveys it was only trapped at a few locations including southern Nattai
NP and the Burragorang Valley. It is expected that House Mice occur at low densities through much of the
Warragamba Special Area, mostly where there has been some type of disturbance. It is not considered to
seriously impact on native species in this Region.

Sambar Deer
Sambar Deer (Cervus unicolor) are native to Asia. It is a dark brown, maned deer with rounded ears,
weighing up to 192 kg and standing up to 140 cm high at the shoulder (Bentley 1995e). It is a grazer and
browser and is adaptable to a wide range of habitats (Tuckwell 1998) though it is very cautious and rarely
seen (Bentley 1995d). Sambar Deer will hybridise with Rusa Deer to produce fast-growing and fertile
offspring (Tuckwell 1998). Deer farms became popular in 1970s and 1980s, and since this period many
deer species have become established. Impacts of Sambar Deer are similar to that of the Rusa Deer, and
include overgrazing, trampling, ring-barking, dispersal of weeds, acceleration of erosion, concentration of
nutrients and degradation of water quality (NSW Scientific Committee 2004a). The larger-bodied Sambar
Deer (and hybrids) are likely to be of greater concern with regard to erosion, trampling and water quality.
Sambar Deer can also cause serious traffic accidents. Sambar Deer are mostly known from south of the
Study Area, from Victoria through to the Southern Highlands where they occur near Yass (S. Parker pers.
comm.). Sambar Deer, or Rusa X Sambar, have the potential to colonise large parts of the Region (C.
Shephard pers comm.) and are a serious potential future pest for the Region.

222

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

9.

REFERENCES

Allison, F.R. and Hoye, G.A. (1995) Eastern Freetail-bat Mormopterus norfolkensis. Pp 484-5 in Strahan, R.
(ed.) The Mammals of Australia. Reed Books Australia, Chatswood.
Anon. (2000) Flying Foxes at Cabramatta: a new camp-site in Western Sydney.
http://sres.anu.edu.au/associated/batatlas/cabramatta.htm Accessed 22/06/05
Anstis, M. (2002) Tadpoles of South eastern Australia: a guide with keys. Reed New Holland: Sydney.
ANU (Australian National University) (2005) Common Indian Myna Website.
http://sres.anu.edu.au/associated/myna/ Accessed 16/06/05
Anyon-Smith, S. (2001) Birdwatching in Royal & Heathcote National Parks. NSW NPWS, Hurstville.
APVMA (Australian Pesticides & Veterinary Medicines Authority) (2005) The Reconsideration of
Registrations of Products Containing Sodium Fluoroacetate (1080) and their Associated Labels.
http://www.apvma.gov.au/chemrev/1080 prelim review findings.pdf Accessed 16/06/05
Archer, M., Flannery, T. and Grigg, G.C. The Kangaroo. Weldons Pty Ltd, Sydney.
Attenbrow, V. (2002) Sydney’s Aboriginal past: investigating the archaeological and historical records.
UNSW Press, Sydney.
Augee, M.L. (1995) Short-beaked Echidna Tachyglossus aculeatus Pp 40-43 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Australian Museum (2003) Fact Sheet - Red-whiskered Bulbul.
http://www.amonline.net.au/factsheets/red whiskered bulbul.htm Accessed 17/06/05
Australian Reptile Park (2003a) Mainland Tiger Snake Information Page.
http://www.reptilepark.com.au/animals.asp?catID=16&ID=117 Accessed 14/06/05
Australian Weeds Committee (2004) Weed Identification - Queen Palm, Cocos Palm Syagrus
romanzoffiana http://www.weeds.org.au/cgi-bin/weedident.cgi?tpl=plant.tpl&state=&s=&ibra=all&card=T22
Accessed 22/06/05
Ayers, D., Nash, S. and Bagget, K. (1996) Threatened Species of Western New South Wales. NSW NPWS,
Dubbo.
Baker, J. (1997) Ground Parrot Recovery Plan 1997-2002 (Draft). NSW NPWS, Hurstville.
Baker, J. (1998) Ecotones and Fire and the Conservation of the Endangered Eastern Bristlebird. PhD
thesis, University of Wollongong.
Banks, P.B., Newsome, A.E. and Dickman, C.R. (2000) Predation by Red Foxes limits recruitment in
populations of Eastern Grey Kangaroos. Austral Ecology, 25: 283-91
Barker, J., Grigg, G. and Tyler M. (1995) A Field Guide to Australian Frogs. Surrey Beatty and Sons.
Chipping Norton, NSW.
Barrallier, F. (1802[1975]) Journal of the Expedition into the Interior of New South ales 1802 by order of His
Excellency Governor Philip Gidley King. Marsh Walsh Publishing, Melbourne.
Barrett, G., Silcocks, A., Barry S., Cunningham, R. and Poulter, R. (2003) The New Atlas of Australian
Birds. Royal Australian Ornithologists Union. Hawthorn East, Victoria.
Beck, N. and Heinsohn, R. (2003) The effects of habitat fragmentation on dispersal, population structure
and reproductive success in cooperatively breeding white-winged choughs.
http://www.hermonslade.org.au/projects/HSF 03 1/hsf 03 1.htm Accessed 16/06/05
Belcher, C. (2004) The largest surviving marsupial carnivore on mainland Australia: the Tiger or Spottedtailed Quoll Dasyurus maculatus, a nationally threatened, forest-dependent species. Pp 612-23 in Lunney,
D. (Ed.) Conservation of Australia’s Forest Fauna (second edition). Royal Zoological Society of NSW,
Mosman.
Bennett, R. 1997. Reptiles and Frogs of the Australian Capital Territory. National Parks Association of the
ACT, Woden.
Bentley, A. (1995a) Rusa Deer Cervus timorensis. Pp 736-7 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Bentley, A. (1995b) Fallow Deer Dama dama. Pp 732-3 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

223

Bentley, A. (1995c) Red Deer Cervus elaphus. Pp 734-5 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Bentley, A. (1995d) Chital Deer Axis axis Pp 739-41 in Strahan, R. (ed.) The Mammals of Australia. Reed
Books Australia, Chatswood.
Bentley, A. (1995e) Sambar Deer Cervus unicolor Pp 738-9 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Berger, L., Speare, R., Daszak, P., Green, D.E., Cunningham, A.A., Coggin, C.L., Slocombe, R., Ragan,
M.A., Hyatt, A.D., McDonald, K.R., Hines, H.B., Lips, K.R., Marantelli, G. and Parkes, H. (1998)
Chytridiomycosis causes amphibian mortality associated with population declines in the rain forests of
Australia and Central America. Proceedings of the National Academy of Science USA 95:9031-9036
Berman, D. (1995) Brumby Equus caballus. Pp 710-711 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Birds Australia (2003) Integrating Biodiversity into Regional Planning - the Wimmera Catchment
Management Authority Pilot Project. Scoping Report prepared for the Wimmera Catchment Management
Authority. Birds Australia, Melbourne.
Birds for Biodiversity (2003) Restless Flycatcher Myiagra inquieta.
http://www.ccsa.asn.au/birds for bio/moreinfo/birds/Restless%20Flycatcher.doc Accessed 26/05/05
Blakers, M., Davies, S.J.J.F. and Reilly, P.N. (1984) The Atlas of Australian Birds. Melbourne University
Press. Carlton, Victoria.
Boles, W.E. (1988) The Robins and Flycatchers of Australia. Angus and Robertson and the National
Photographic Index of Australian Wildlife, North Ryde.
Bowen, M. and Goldingay, R. (2000) Distribution and status of the eastern pygmy possum (Cercartetus
nanus) in New South Wales. Australian Mammalogy 21:153-64
Braithwaite, R.W. (1995) Southern Brown Bandicoot Isoodon obesulus. Pp 176-7 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Burke’s Backyard (2003) MAD – Satin Bowerbird Deaths
http://www.burkesbackyard.com.au/2003/archives/2003/conservation & the environment/mad
erbird deaths Accessed 15/06/05

satin bow

CALM (2002) Gilbert’s Potoroo Potorous gilbertii (Gould, 1841).
http://www.calm.wa.gov.au/plants animals/pdf files/sp gilberts potoroo.pdf Accessed 17/12/04
Cann, J. (1998) Australian Freshwater Turtles. Beaumont Publishing, Singapore
Carrick, F.N. (1995) Platypus Ornithorhynchus anatinus. Pp 36-8 7 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.
Chafer, C.J. (1992) Observations of the Powerful Owl Ninox strenua in the Illawarra and Shoalhaven
Regions of New South Wales. The Australian Bird Watcher. 14(8): 289-300
Chafer, C.J. (2002a) Illawarra Annual Bird Report for 2000.
http://mail.speedlink.com.au/users/cchafer/studies/2000 report.html Accessed 27/01/05
Chafer, C.J. (2002b) 2001 Unusual Observations in the Illawarra, Shoalhaven and Adjacent Tablelands.
http://mail.speedlink.com.au/users/cchafer/studies/2001%20Observations.htm Accessed 16/12/04
Chafer, C.J. (2003) 2002 Unusual Observations in the Illawarra, Shoalhaven and Adjacent Tablelands.
http://mail.speedlink.com.au/users/cchafer/studies/2001%20Observations.htm Accessed 16/12/04
Chafer, C.J. (2004) 2003 Unusual Observations in the Illawarra, Shoalhaven and Adjacent Tablelands.
http://mail.speedlink.com.au/users/cchafer/studies/2001%20Observations.htm Accessed 14/01/05
Chafer, C.J., Brandis, C.C.P. and Wright, D. (1999) Handbook of Birds Found in the Illawarra, Shoalhaven
and Adjacent Tablelands. Illawarra Bird Observers Club, Wollongong.
Chessman, B.C. (1984) Food of the snake-necked turtle, Chelodina longicollis (Shaw) (Testudines:
Chelidae) in the Murray Valley, Victoria and New South Wales. Australian Wildlife Research 11:573-8
Choquenot, D., McIlroy, J. and Korn, T. (1996) Managing vertebrate pests: Feral Pigs. Australian
Government Publishing Service, Canberra.
Christensen, P. (1995) Brush-tailed Bettong Bettongia penicillata. Pp 292-3 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Churchill, S. (1998) Australian Bats. Reed New Holland, Sydney.
224

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Claridge, A.W., Murray, A.J., Dawson, J., Poore, R., Mifsud, G. and Saxon, M.J. (2006) The propensity of
spotted-tailed quolls (Dasyurus maculatus) to encounter and consume non-toxic meat baits in a simulated
canid-control program. Wildlife Research. 33: 85-91.
Cogger, H.G. (1996) Reptiles and Amphibians of Australia. Fifth Edition with Amendments. Reed Books
Australia, Port Melbourne.
Colong Wilderness Foundation (2002) Nomination of populations of the Dingo (Canis lupus dingo) for
Schedule 1 Part 2 of the Threatened Species Conservation Act, 1995. Unpublished report to the NSW
Scientific Committee, Sydney.
Corbett, L.K. (2004). Canis lupus ssp. dingo. In: IUCN 2004. 2004 IUCN Red List of Threatened Species.
http://www.redlist.org/search/details.php?species=41585 Accessed 22/06/05
Cowley, R.D. (1974) Effects of prescribed burning on birds of the mixed species forests of West Central
Victoria. Pp. 58-65 in Third Fire Ecology Symposium. Forests Commission, Melbourne.
Cuneo, P. and Leishman, M.R. (2006) African Olive (Olea europaea subsp. cuspidata) as an environmental
weed in eastern Australia: a review. Cunninghamia, 9: 545-557
Currans, B., Ryan, T. and Gray, I. (1990) Initial investigations of Koala distribution in the Upper Nepean
Catchment Area. Unpublished student report, Department of Biology, University of Wollongong.
Daly, G. Review of the status and assessment of the habitat of the Stuttering Frog Mixophyes balbus
(Anura: Myobatrachidae) on the south coast of New South Wales. Herpetofauna 28: 2-11
Daly, G. and Evison, S. (1996) Observations of the Square-tailed Kite (Lophoictinia isura) at Nowra on the
south coast of New South Wales. Aust. Birds 29:42-43
Daly, G., Pennay, M. and Coombes, D. (2002) Surveys for the Stuttering Frog Mixophyes balbus on the
south coast of New South Wales. Herpetofauna 32(2): 110-130
Daly, G., Pennay, M. and Gosper, C. (2001) Reptiles and amphibians at Razorback Nature Reserve,
Keverstone State Forest and the Abercrombie Caves region of New South Wales. Herpetofauna. 31: 82-92
Dawson, J. (2006) Impact of Wildfire on the Spotted-tailed Quoll in Kosciuszko National Park. Presentation
paper given at the seminar series Equollogy: Ecology and Conservation of Quolls in NSW at the
Department of Environment and Conservation (NSW), Hurstville NSW, 26 May 2006
Debus, S.J.S. and Chafer, C.J. (1994). The Powerful Owl Ninox strenua in New South Wales. Australian
Birds (Supplement) 28: 40-64
DEC (2004a) The Vertebrate Fauna of South Western Blue Mountains National Park. Unpublished report
as part of the Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2004b) Native Animal Fact Sheet: Echidnas.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/echidnas Accessed 13/05/05
DEC (2004c) Systematic Survey of Vertebrate Fauna in Lane Cove National Park. Unpublished report to
Sydney North Area (Central PWD) by CADU, EPRD. Hurstville.
DEC (2004d) Post-Fire Study of the Fauna of the Woronora Plateau. Progress Report – July 2004.
Unpublished report as part of the Special Areas Plan of Management (SASPoM) Research and Data
Program by CADU, EPRD. Hurstville.
DEC (2004e) The Vertebrate Fauna of the Nattai and Bargo Reserves. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2004f) The Vertebrate Fauna of Kanangra-Boyd National Park. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2004g) Controlling animal pests in NSW National Parks. NSW DEC, Hurstville.
DEC (2005a) Atlas of NSW Wildlife. Database of Fauna and Flora records. Spatial Information Section,
Department of Environment and Conservation (NSW), Hurstville.
DEC (2005b) Draft Recovery Plan for the Southern Brown Bandicoot Isoodon obesulus. NSW DEC,
Hurstville.
DEC (2005c) Illawarra Regional Aboriginal Heritage Study. Databases – Volume 2. Unpublished Report by
the Conservation Assessment and Data Unit, Metropolitan Branch for the Central Parks and Wildlife
Division, Hurstville.
DEC (2005d) Draft Recovery Plan for the Large Forest Owls: Powerful Owl Ninox strenua Sooty Owl Tyto
tenebricosa Masked Owl Tyto novaehollandiae. NSW DEC, Sydney.
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

225

DEC (2005e) Murni Dhungang Jirrar: Living in the Illawarra. Illawarra Regional Aboriginal Heritage Study.
Department of Environment and Conservation, Hurstville.
DEC (2005f) Southern Highlands pig and goat cull a success. Media release.
http://www3.environment.nsw.gov.au/npws.nsf/Content/dec media 050218 southernhighlandspig
Accessed 21/06/05
DEC (2005g) Green and Golden Bell Frog Litoria aurea (Lesson 1929) Recovery Plan. Draft for public
comment. Department of Environment and Conservation (NSW)
DEC (2005h) The Vertebrate Fauna North-eastern Wollemi National Park. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2005i) The Vertebrate Fauna of Northern Yengo National Park. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2005j) The Vertebrate Fauna of Werakata National Park. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2005k) The Vertebrate Fauna of Manobalai National Park. Unpublished report as part of the
Biodiversity Survey Priorities Program (Central PWD) by CADU, EPRD. Hurstville.
DEC (2005l) Deer Management Plan 2005-2008 for Royal National Park and NPWS Parks and Reserves in
the Sydney South Region. Department of Environment and Conservation NSW in conjunction with the
Royal National Park Deer Working Group. September 2005.
DEC (2005m) Greater Broad-nosed Bat Scoteanax rueppellii- profile. Threatened Species, populations and
ecological communities of NSW. Department of Environment and Conservation (NSW).
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10748
DEC (2005n) Grey-headed Flying-fox Pteropus poliocephalus – profile and priority action statement.
Department of Environment and Conservation (NSW).
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/pas_profile.aspx?id=10697
DEC (2005o) Wild Dog Policy. Department of Environment and Conservation (NSW). Original modified May
2005.
DEC (2006a) Vertebrate fauna of western Wollemi National Park. Unpublished report for Parks and Wildlife
Division by Information and Assessment Section, Metropolitan Environment Protection and Regulation
Division, Department of Environment and Conservation (NSW)
DEC (2006b) Fauna survey of the Cumberland Plain. Unpublished report by the Information and
Assessment Section, Metropolitan Environment Protection and Regulation Division, Department of
Environment and Conservation (NSW)
DEC (2006c) Giant Burrowing Frog (Heleioporus australiacus) Draft Recovery Plan. NSW Department of
Environment and Conservation, Hurstville NSW.
DEC (2006d) Draft NSW Threat Abatement Plan for Overgrazing and competition by feral goats. Draft for
public comment. Department of Environment and Conservation NSW, Hurstville.
DEC (2006e) Draft Deer Management Plan 2006-2011 for Gulguer Nature Reserves and other NPWS
Parks and Reserves in the Sydney Region. Department of Environment and Conservation NSW in
conjunction with the Greendale Deer Working Group, March 2006.
DEC (2006g) Draft Wild Horse Management Plan for the Warragamba Special Area within Blue Mountains
National Park. DEC, Goulburn Street, Sydney.
DEC (2006h) Draft Feral Horse Management Plan for Oxley Wild Rivers National Park. DEC, Hurstville.
DECC (2007a) Rapid fauna assessment of the Sydney Metropolitan CMA. Unpublished report to the
Sydney Metropolitan Catchment Management Authority (CMA) (by the Information and Assessment
Section, Metropolitan Branch Climate Change and Environment Protection Group, Department of
Environment and Climate Change (NSW).
DECC (2007b) The Vertebrate Fauna of Dharawal State Conservation Area and Nature Reserve.
Unpublished report to the Illawarra Area Office of the Parks and Wildlife Division by the Information and
Assessment Section, Metropolitan Branch Climate Change and Environment Protection Group, Department
of Environment and Climate Change (NSW).
DEH (2003) Draft Threat Abatement Plan for Predation, Habitat Degradation, Competition and Disease
Transmission by Feral Pigs. http://www.deh.gov.au/biodiversity/threatened/publications/tap/pigs/pubs/draftferal-pig-tap.pdf Accessed 13/05/05
226

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

DEH (2004a) EPBC Nomination Litoria booroolongensis, Booroolong Frog.
http://www.deh.gov.au/biodiversity/threatened/nominations/pubs/booroolong-frog.pdf Accessed 19/5/05
DEH (2004b) The feral pig (Sus scrofa). Species profile.
http://www.deh.gov.au/biodiversity/invasive/publications/pig/index.html Accessed 13/05/05
DEH (2004c) Draft Threat Abatement Plan for Psittacine Circoviral (Beak and Feather) Disease Affecting
Endangered Psittacine Species. http://www.deh.gov.au/biodiversity/threatened/publications/tap/pcircoviral/pubs/p-circoviral.pdf Accessed 23/05/05
DEH (2004d) The feral goat (Capra hircus). Species profile.
http://www.deh.gov.au/biodiversity/invasive/publications/goat/ Accessed 21/06/05
DEH (2004e) Heleioporus australiacus Giant Burrowing Frog. Species profile. http://www.deh.gov.au/cgibin/sprat/public/publicspecies.pl?taxon id=1973 Accessed 21/06/05
DEH (2004f) European wild rabbit (Oryctolagus cuniculus). Species profile.
http://www.deh.gov.au/biodiversity/invasive/publications/rabbit/index.html Accessed 22/06/05
DEH (2004g) Feral Horse (Equus caballus) and Feral Donkey (Equus asinus). Fact sheet.
http://www.deh.gov.au/biodiversity/invasive/publications/horse/pubs/horse.pdf Accessed 5/1/07.
DEH (2006) Tiger Snake, Notechis scutatus; Krefft’s form. Threatened fauna fact sheet. Department for
Environment and Heritage, SA. http://www.deh.sa.gov.au/biodiversity/bcp/pdfs/tiger snake info sheet.pdf
Accessed 14/6/06
Dickman, C.R. (1988) Detection of physical contact interactions among free-living mammals. Journal of
Mammalogy 69: 865-8
Dickman, C. R. (1996a) Overview of the impact of Feral Cats on Australian Native Fauna. Report to
Australian Nature Conservation Agency, Canberra.
Dickman, C. R. (1996b) Impact of exotic generalist predators on the native fauna of Australia. Wildlife
Biology 2: 185-95
Dobbie, W. and Berman, D. M. (1990) Movement and Home Range of Feral Horses in Central Australia.
Conservation Commission of the Northern Territory, Darwin.
Dodkin, M.J. and Gilmore, A.M. (1984). Species and ecosystems at risk – a preliminary review. Pp 35-52 in
Love, A. and Dyason, R. (eds) Proceedings of a Conference on Chrysanthemoides monilifera, Port
Macquarie. NSW NPWS and NSW Department of Agriculture, Sydney.
Donnellan, S.C. and Mahony, M.J. (2004) Allozyme, chromosomal and morphological variability in the
Litoria lesueuri species group (Anura: Hylidae), including a description of a new species. Australian Journal
of Zoology 52: 1-28
Doody, J., West, P., Stapley, J., Welsh, M., Tucker, A., Guarino, E., Pauza, M., Bishop, N., Head, M.,
Dennis, S., West, G., Pepper, A. and Jones. A. (2003) Fauna By-catch in Pipeline Trenches: Conservation,
Animal Ethics, and Current Practices in Australia. Australian Zoologist 32(3): 410-9
Duncan, A., Baker, G.B. and Montgomery, N. (Eds) (1999) The Action Plan for Australian Bats.
Environment Australia, Canberra.
Dwyer, P.D. (1966) The Population Pattern of Miniopterus schreibersii (Chiroptera) in North eastern New
South Wales. Australian Journal of Zoology 14:1073-137
Dwyer, P.D. (1995) Common Bentwing-bat Miniopterus schreibersii. Pp 494-5 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Eby, P. and Law, B. (in prep.) Ranking habitats of Grey-headed Flying-foxes and mapping spatial and
temporal availability of preferred diet species. Unpublished report for the Department of Environment and
Heritage, Canberra.
Eby, P., Richards, G.C., Collins, L. and Parry-Jones, K. (1999) The distribution, abundance and
vulnerability to population reduction of a nomadic nectarivore, the Grey-headed flying fox Pteropus
poliocephalus in New South Wales, during a period of resource concentration. Australian Zoologist 31:24053
Edgar, R and Belcher, C. (1995). Spotted-tailed Quoll Dasyurus maculatus. Pp 67-9 in Strahan, R. (ed.)
The Mammals of Australia. Reed Books Australia, Chatswood.
English, A. W. (2006) A Report on the Management of Feral Horses in National Parks in New South Wales.
A report to DEC, Hurstville.
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

227

Environment ACT (1999a). Fact Sheet No. 18: Brown Treecreeper (Climacteris picumnus).
http://www.environment.act.gov.au/Files/actionplans18.pdf Accessed 16/06/05
Environment ACT (1999b). Fact Sheet No. 22: Brush-tailed Rock-wallaby (Petrogale penicillata).
http://www.environment.act.gov.au/Files/actionplans22.pdf Accessed 15/6/04
Environment ACT (2004a) Woodlands for Wildlife. ACT Lowland Woodland Conservation Strategy.
http://www.environment.act.gov.au/Files/actionplan27t7.pdf Accessed 27/05/05
Environment ACT (2004b) Information on Indian Myna birds in the Australian Capital Territory.
http://www.environment.act.gov.au/yourenvironmenthwp/indianmynabirds.html Accessed 16/06/05
Environment Australia (1988) Recovery Plan for the Mt. Lofty Ranges Southern Emu-wren (Stipiturus
malachurus intermedius) 1999-2003.
http://www.deh.gov.au/biodiversity/threatened/publications/recovery/emu-wren/index.html Accessed
27/05/05
Environment Australia (1999a) Threat Abatement Plan for Predation by Feral Cats.
http://www.deh.gov.au/biodiversity/threatened/publications/tap/cats/index.html Accessed 21/06/05
Environment Australia (1999b) Threat Abatement Plan for Competition and Land Degradation by Feral
Goats. http://www.deh.gov.au/biodiversity/threatened/publications/tap/goats/index.html Accessed 21/06/05
Environment Australia (1999c) Threat Abatement Plan for Competition and Land Degradation by Feral
Rabbits. http://www.deh.gov.au/biodiversity/threatened/publications/tap/rabbits/4.html Accessed 22/06/05
Environment Australia (1999d) Threat Abatement Plan for Predation by the European Fox.
http://www.deh.gov.au/biodiversity/threatened/publications/tap/foxes/index.html Accessed 22/06/05
Firestone, K.B., Elphinstone, M.S., Sherwin, W.B. and Houlden, B.A. (1999) Phylogeographical population
structure of Tiger Quolls Dasyurus maculatus (Dasyuridae: Marsupialia), an endangered carnivorous
marsupial Molecular Ecology 8: 1613-25
Flannery, T. (2004) God Save the Kangaroo. An extract from Country published in the Sydney Morning
Herald on 30 October 2004.
http://www.smh.com.au/articles/2004/10/29/1099028211718.html?from=storylhs&oneclick=true Accessed
20/06/05
Fleming, P., Corbett, L., Harden, R. and Thomson, P. (2001) Managing the impacts of dingoes and other
wild dogs. Bureau of Rural Sciences, Canberra, Australia.
Ford, H.A. and Howe, R. (1980) The future of birds in the Mount Lofty Ranges. South Australian
Ornithologist 28: 885-9
Garnett, S. (1992) Threatened and Extinct Birds of Australia. Royal Australasian Ornithologists Union and
Australian National Parks and Wildlife Service, Canberra.
Garnett, S.T. and Crowley, G.M. (2000) The Action Plan for Australian Birds 2000. Environment Australia,
Canberra.
Georges, A.; Limpus, C.J. and Parmenter, C.J. (1993) Natural history of the Chelonia. in Glasby,C.G.,
Ross, G.J.B. and Beesley, P.L. (eds) Fauna of Australia Volume 2A Amphibia and Reptilia. Fauna of
Australia Series. Australian Government Publishing Service, Canberra.
Gibbons, P. and Lindenmayer, D. (2002) Tree Hollows and Wildlife Conservation in Australia. CSIRO
Publishing, Collingwood, Victoria.
Gillespie, G. (1999). Victoria’s Newest Frog: the Booroolong Frog (Litoria booroolongensis).
http://frogs.org.au/vfg/features/booroolongensis.html Accessed 24/05/05
Gilmore, A. and Parnaby, H. (1994) Vertebrate Fauna of Conservation Concern in North east NSW Forests.
North East Forests Biodiversity Study Report No. 3e. Unpublished report, NSW NPWS, Coffs Harbour.
Glen, A.S. and Dickman, C.R. (2003) Effects of bait-station design on the uptake of baits by non-target
animals during control programmes for foxes and wild dogs. Wildlife Research, 30: 147-9
Glen, A.S. and Dickman, C.R. (2005) Complex interactions among mammalian carnivores in Australia, and
their implications for wildlife management. Biological Reviews, 80: 387-401
Gochfeld, M. (1977) Starling roost-site selection: preference for palm trees. Emu. 78: 39-40
Godsell, J. (1995) Eastern Quoll Dasyurus viverrinus. Pp 70-1 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.

228

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Gosper, C.R. (1999). Plant food resources of birds in coastal dune communities in New South Wales.
Corella 23(3): 53–62
Grant, T.R. (1995) The Platypus, A Unique Mammal. University of New South Wales Press, Sydney.
Grant, T.R. (1998) Current and historical occurrences of platypuses, Ornithorhynchus anatinus, around
Sydney. Australian Mammalogy 20: 257-266
Grant, T.R., Gehrke, P.C., Harris, J.H. and Hartley, S. (2000) Distribution of the platypus (Ornithorhynchus
anatinus) in New South Wales: Results of the 1994-6 New South Wales Rivers Survey. Australian
Mammalogy 21: 177-84
Greer, A. (2005) Encyclopedia of Australian Reptiles.
http://www.amonline.net.au/herpetology/research/#encyclopedia Accessed 10/6/05
Griffiths, K. (2006) Frogs and Reptiles of the Sydney Region. New Holland Publishers, Sydney
Hamer, A.J., Lane, S.J. and Mahony, M.J. (2002) Management of freshwater wetlands for the endangered
green and golden bell frog (Litoria aurea): roles of habitat determinants and space. Biological Conservation
106: 413-24
Harrison, D.A. and Congdon, B.C. (2002) Wet Tropics Vertebrate Pest Risk Assessment Scheme.
Cooperative Research Centre for Tropical Rainforest Ecology and Management. Cairns.
Henry, S.R. (1995) Greater Glider Petauroides volans Pp 118-20 in Menkhorst, P.W. (ed.) Mammals of
Victoria. Distribution, Ecology and Conservation. Oxford University Press, Melbourne.
Henzell, R. (1995) Goat Capra hircus Pp 728-30 in Strahan, R. (ed.) The Mammals of Australia. Reed
Books Australia, Chatswood.
Higgins, P.J. (Senior Editor) (1999) Handbook of Australian, New Zealand & Antarctic Birds, Volume 4
Parrots to Dollarbird. Oxford University Press, Melbourne.
Higgins, P.J. and Davies, S.J.J.F. (eds.) (1996) Handbook of Australian, New Zealand & Antarctic Birds,
Volume 3 Snipe to Pigeons. Oxford University Press, Melbourne.
Higgins, P.J and Peter, J.M. (eds.) (2002) Handbook of Australian, New Zealand and Antarctic Birds.
Volume 6. Pardalotes to Shrike-thrushes. Oxford University Press, Melbourne.
Higgins, P.J., Peter, J.M. and Steele, W.K. (eds.) (2001) Handbook of Australian, New Zealand & Antarctic
Birds, Volume 5 Tyrant-flycatchers to Chats. Oxford University Press Australia, Melbourne.
Hopkins, A.J.M., and Smith, G.T. (1996). Fire: effects and management implications. In Hopkins, A.J.M.
and Smith, G.T. (eds.) The natural history of Two Peoples Bay Nature Reserve. Department of
Conservation and Land Management (CALMScience Supplement), Perth.
Hoskin, E. (1991) The Birds of Sydney County of Cumberland New South Wales 1770-1989. Surrey Beatty
& Sons, Chipping Norton.
Houlden, B.A., Costello, B.H., Sharkey, D., Fowler, E.V., Melzer, A., Ellis, W., Carrick, F., Baverstock, P.R.
and Elphinstone, M.S. (1999) Phylogeographic differentiation in the mitochondrial control region in the
koala, Phascolarctos cinereus (Goldfuss 1817) Molecular Ecology 8: 999-1011
Hoye, G.A. and Dwyer, P.D. (1995) Large-eared Pied Bat Chalinolobus dwyeri. Pp 510-1 in Strahan, R.
(ed.) The Mammals of Australia. Reed Books Australia, Chatswood.
Hoye, G.A. and Richards, G.C. (1995) Greater Broad-nosed Bat Scoteanax ruppellii. Pp 527-8 in Strahan,
R. (ed.) The Mammals of Australia. Reed Books Australia, Chatswood.
Huffman, B. (2004) Cervus timorensis Rusa Deer, Sunda Sambar – Profile.
http://www.ultimateungulate.com/Artiodactyla/Cervus timorensis.html Accessed 24/06/05
Hunter, D. and Gillespie, G.R. (2006) Draft Recovery Plan for the Stuttering Frog Mixophyes balbus 200620010. Unpublished report to the Biodiversity Group, Department of Environment and Heritage, Canberra.
IUCN (International Union for the Conservation of Nature) (2005) 100 of the World's Worst Invasive Alien
Species http://www.issg.org/database/species/search.asp?st=100ss&fr=1&sts Accessed 16/06/05
Jarman, P.J. (1995) Brown Hare Lepus capensis Pp 706-7 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Jenolan Caves Reserve Trust (1999) Wombeyan Karst Conservation Reserve. Plan of Management.
http://www.nationalparks.nsw.gov.au/PDFs/pom final wombeyan.pdf Accessed 13/05/05
Johnson, G. and Baker-Gabb, D.J. (1994) The Bush Thick-knee in Northern Victoria (Part 1): Conservation
and Management. Arthur Rylah Institute Technical Report No 129, Heidelberg, Victoria.
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

229

Johnston, P.G. (1995) Long-nosed Potoroo Potorous tridactylus. Pp 301-2 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Johnston, P.G., Zenger, K.R. and Eldridge, M.D.B. (2002) Genetic Variation in Southern Brown Bandicoot
Populations and a Rapid Molecular Technique for Identifying Bandicoot Species in New South Wales.
Unpublished Report to NSW NPWS.
Jordan, R. (1987). The Barren Grounds rolling bird survey. RAOU Report 27: 15-18
Kavanagh, R.P. (1997) Ecology and Management of Large Forest Owls in South eastern Australia. Thesis
submitted for the degree of Doctor of Philosophy at the School of Biological Sciences, University of Sydney.
Kavanagh, R. P. (2002) Comparative diets of the Poweful Owl (Ninox strenua), Sooty Owl (Tyto
tenebricosa) and Masked Owl (Tyto novaehollandiae) in southeastern Australia. Pp 175-91 in Newton, I.,
Kavanagh, R., Olsen, J. and Taylor, I. (eds.) Ecology and Conservation of Owls. CSIRO Publishing,
Collingwood, Victoria.
Kavanagh, R.P. and Bamkin, K.L. (1995) Distribution of nocturnal forest birds and mammals in relation to
the logging mosaic in south eastern New South Wales, Australia. Biological Conservation 71:41-53
Kavanagh, R. P., Debus, S. J. S., Tweedie, T. and Webster, R. (1995) Distribution of nocturnal forest birds
and mammals in north-eastern New South Wales: relationships with environmental variables and
management history. Wildlife Research 22:359-377.
Kavanagh, R.P. and Wheeler, R.J. (2004) Home-range of the greater glider Petauroides volans in tall
montane forest of southeastern New South wales, and changes following logging. Pp. 413-25 in Goldingay,
R.L. and Jackson, S.M. (eds.) The Biology of Australian Possums and Gliders. Surrey Beatty and Sons.
Chipping Norton, NSW.
Keast, A. (1995). Habitat loss and species loss: the birds of Sydney 50 years ago and now. Australian
Zoologist 30: 3-25
Keith, D. and Pellow, B. (2005) Effects of Javan Rusa Deer (Cervus timorensis) on native plant species in
the Jibbon-Bundeena Area, Royal National Park, New South Wales. Proc. Linn. Soc. NSW. 126:99-110
King, D. and Green, B. (1999) Goannas: The Biology of Varanid Lizards. UNSW Press, Sydney.
Körtner, G. and Watson, P. (2005) The immediate impact of 1080 aerial baiting to control wild dogs on a
spotted-tailed quoll population. Wildlife Research. 32: 673-680
Larkins, D. (1989) Bush Stone-curlews: recollections of their occurrence at Preston, New South Wales.
Australian Birds 22(3&4): 82-83
LeBreton, M. (1994) Endangered Fauna Survey of the Blackheath and Katoomba Water Board Catchment
Areas, Blue Mountains, NSW: Amphibians and Reptiles. Unpublished report for the Water Board,
Catchment Protection, Bullaburra.
LeBreton, M. (1996) Habitat and distribution of the Blue Mountains Swamp Skink (Eulamprus leuraensis).
Thesis submitted for the degree of Bachelor of Science with Honours, University of NSW.
Lemckert, F. (2005) The biology and conservation status of the Heath Frog, Litoria littlejohni. Herpetofauna
34: 99-104
Lindenmayer, D.B., Cunningham, R.B., Tanton, M.T., Smith, A.P. and Nix, H.A. (1990) Habitat
requirements of the mountain brushtail possum and the greater glider in the montane ash-type eucalypt
forests of the central highlands of Victoria. Australian Wildlife Research 17(5): 467-478
Long, J.L. (1981) Introduced Birds of the World. The worldwide history, distribution and influence of birds
introduced to new environments. A.H. & A.W. Reed Pty. Ltd., Terrey Hils, Sydney.
Lowry, M.B., Pease, B.C., Graham, K. and Walford, T.R. (2004) Reducing the mortality of freshwater turtles
in commercial fish traps. Aquatic Conservation: Marine and Freshwater Ecosystems. 15: 17-21
Loyn, R.H. and French, K. (1991) Birds and environmental weeds in south-eastern Australia. Plant
Protection Quarterly 6(3): 137-149
Loyn, R.H., Cameron, D.G., Traill, B.J., Sloan, J.F., Malone, B.S., Schulz, M., Earl, G.E. and Triggs, B.E.
(1992) Flora and fauna of the Cooaggalah Forest Block, East Gippsland, Victoria. Ecological Survey Report
20. Department of Conservation and Environment, Canberra.
Lunney, D. and Matthews, A. (2001). The contribution of the community in defining the distribution of a
vulnerable species, the Spotted-tailed Quoll, Dasyurus maculatus. Wildlife Research 28: 537-45
Mackowski, C.M. (1988) Characteristics of eucalypts incised for sap by Yellow-bellied Glider Petaurus
australis (Marsupalia: Petauridae) in north east NSW. Australian Mammalogy 11: 5-13
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species
230

Marchant, S. and Higgins, P.J. (Co-ordinators) (1990) Handbook of Australian, New Zealand & Antarctic
Birds, Volume 1 Ratites to Ducks, Part A Ratites to Petrels and Part B Australian Pelican to Ducks. Oxford
University Press Australia, Melbourne.
Marchant, S. and Higgins, P.J. (eds.) (1993) Handbook of Australian, New Zealand & Antarctic Birds,
Volume 2 Raptors to Lapwings. Oxford University Press Australia, Melbourne.
Mansergh, I. (1984) The status, distribution and abundance of Dasyurus maculatus (tiger quoll) in Australia,
with particular reference to Victoria . Australian Zoologist 21: 109-22
Martin, R.W. and Handasyde, K.A. (1995) Koala Phascolarctos cinereus. Pp 195-8 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Maxwell, S., Burbidge, A.A. and Morris, K. eds (1996) The 1996 Action Plan for Australian Marsupials and
Monotremes. Wildlife Australia, Canberra.
McIlroy, J. (1983) The sensitivity of Australian animals to 1080 poison VI. Bandicoots. Australian Wildlife
Research 10: 507-12
McKay, G.M. (1995) Greater Glider Petauroides volans. Pp 240-1 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.
McKean, J.L. 1966. Some new distributional records of broad-nosed bats (Nycticeius spp.). Victoria
Naturalist 83: 25-30
Menkhorst, P.W. (1995a) Eastern Pygmy-possum Cercartetus nanus Pp 101-2 in Menkhorst, P.W. (ed.)
Mammals of Victoria. Distribution, Ecology and Conservation. Oxford University Press, Melbourne.
Menkhorst, P.W. (1995b) Koala Phascolarctos cinereus. Pp 85-8 in Menkhorst, P.W. (ed.) Mammals of
Victoria. Distribution, Ecology and Conservation. Oxford University Press, Melbourne.
Menkhorst, P.W. and Lumsden, L.F. (1995) Eastern False Pipistrelle Falsistrellus tasmaniensis. Pp 178-9 in
Menkhorst, P.W. (ed.) Mammals of Victoria. Distribution, Ecology and Conservation. Oxford University
Press, Melbourne.
Menkhorst, P., Schedvin, N. and Geering, D. (1999) Regent Honeyeater Recovery Plan 1999-2003. Report
prepared for the Regent Honeyeater Recovery Team. DNRE, East Melbourne.
Moran, C., Catterall, C.P., Green, R.J. and Olsen, M.F. (2004) Fates of feathered fruit-eaters in fragmented
forests. . Pp 699-712 in Lunney, D. (Ed.) Conservation of Australia’s Forest Fauna (second edition). Royal
Zoological Society of NSW, Mosman.
Moriarty, A.J. (2004a) Wild deer herds in Australia’s urban fringe: issues, management and politics. Pp 17985 in Lunney, D. and Burgin, S. (eds.) Urban Wildlife: more than meets the eye. Royal Zoological Society of
New South Wales, Mosman, NSW.
Moriarty, A. (2004b) The liberation, distribution, abundance and management of wild deer in Australia.
Wildlife Research 31: 291-9
Morton, S.R. (1995) Stripe-faced Dunnart Sminthopsis macroura. Pp 148-9 in Strahan, R. (ed.) The
Mammals of Australia. Reed Books Australia, Chatswood.
Mt. King Ecological Surveys (1994) Fauna Survey of the Inner Catchment of Lake Burragorang and the
Warragamba Dam Area – Final Report. Unpublished report to the Sydney Water Board.
Murray, A.J. and Poore, R.N. (2004) Potential impact of aerial baiting for wild dogs on a population of
spotted-tailed quolls (Dasyurus maculatus). Wildlife Research, 23: 639-644
Murphy, M. (1996) A possible threat to the Broad-headed Snake Hoplocephalus bungaroides: Degradation
of habitat by the Feral Goat Capra hircus. Herpetofauna 26: 37-8
Myers, K. (1995) Rabbit Oryctolagus cuniculus. Pp 703-5 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Newman, O.M.G. and Bratt, G.C. (1976) The Pink Robin – An Avian Lichen Buff. Search 7: 487-8
Newsome, A. (1995) Cat Felis catus. Pp 700-2 in Strahan, R. (ed.) The Mammals of Australia. Reed Books
Australia, Chatswood.
Noske, R.A. (1991) A demographic comparison of cooperatively breeding and non-cooperative
treecreepers (Climacteridae). Emu 91: 73-86
Noske, R.A. (1998) Social organisation and nesting biology of the cooperatively-breeding Varied Sittella
Daphoenositta chrysoptera in north-eastern New South Wales. Emu 98: 85-96

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

231

NPWS (1997) Native Fauna of Western Sydney. Urban Bushland Biodiversity Survey Stage 1: Western
Sydney. NSW NPWS, Hurstville.
NPWS (1999a) Threatened Species Information – Australasian Bittern.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile australasian bittern.pdf Accessed 27/01/05
NPWS (1999b) Threatened Species Information – Square-tailed Kite.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile squaretailed kite.pdf Accessed 28/01/05
NPWS (1999c) Threatened Species Information – Eastern Bristlebird.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile eastern quoll.pdf Accessed 16/12/04
NPWS (1999e) Threatened Species Information – Green and Golden Bell Frog.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile green golden bell frog.pdf Accessed 08/06/05
NPWS (1999f) Threatened Species Information – Broad-headed Snake.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile broadheaded snake.pdf Accessed 08/06/05
NPWS (1999g) Threatened Species Information – Spotted-tailed Quoll.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile spottedtailed quoll.pdf Accessed 23/05/05
NPWS (1999i) Threatened Species Information – Eastern Quoll.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile eastern bristlebird.pdf Accessed 31/01/05
NPWS (1999j) Threatened Species Information - Bush Stone-curlew.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile bush stonecurlew.pdf Accessed 24/05/05
NPWS (1999k) Threatened Species Information – Squirrel Glider.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile squirrel glider.pdf Accessed 17/06/05
NPWS (1999l) Threatened Species Information – Yellow-bellied Glider.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile yellowbellied glider.pdf Accessed 20/06/05
NPWS (1999m) Threatened Species Information – Koala.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile koala.pdf Accessed 21/06/05
NPWS (1999n) Modelling Areas of Habitat Significance for Vertebrate Fauna and Vascular Flora in North
East NSW. A project undertaken as part of the NSW Comprehensive Regional assessments – Project
number NA 23/EH. NSW NPWS, Coffs Harbour.
NPWS (2000a) The Native Vegetation of the Cumberland Plain, Western Sydney - Technical Report. NSW
NPWS, Hurstville.
NPWS (2000b) Threatened Species of the Lower North Coast of New South Wales. TSU, Northern CPPD,
NSW NPWS, Coffs Harbour.
NPWS (2000c) Threatened Species Information - Endangered Long-nosed Bandicoot Population at North
Head. http://www.nationalparks.nsw.gov.au/pdfs/tsprofile long nosed bandicoot northhead pop.pdf
Accessed. 17/06/05
NPWS (2000d) Forest Ecosystem Classification and Mapping for the Southern CRA Region, Volume II
Appendices. A report undertaken for the NSW CRA/RFA Steering Committee, Project Number NS 08EH.
NSW NPWS, Queanbeyan.
NPWS (2000e) Biodiversity Study for the Georges River Catchment: Volume 1: Native Vegetation.
Unpublished report prepared for the Department of Urban Affairs and Planning as part of the Georges River
Regional Environment Plan. NSW NPWS, Hurstville.
NPWS (2001a) Threatened Species Information – Giant Burrowing Frog.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile giant burrowing frog.pdf Accessed 08/06/05
NPWS (2001b) Hygiene protocol for the control of disease in frogs. Information Circular No. 6. NSW
NPWS, Hurstville.
NPWS (2001c) Threatened Species Information – Red-crowned Toadlet.
http://www.nationalparks.nsw.gov.au/PDFs/tsprofile redcrowned toadlet.pdf Accessed 08/06/05
NPWS (2001d) Post Fire Vertebrate Fauna Survey - Royal and Heathcote National Park and Garawarra
State Recreation Area. Unpublished Report to NPWS Sydney South Region by Debbie Andrew, Hurstville.
NPWS (2001e) Blue Mountains Water Skink (Eulamprus leuraensis) Recovery Plan. NSW NPWS,
Hurstville.
NPWS (2001f) Threatened Species Information – Grey-headed Flying-fox.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile greyheaded flyingfox.pdf Accessed 22/06/05
232

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

NPWS (2001g) Threat Abatement Plan for Predation by the Red Fox (Vulpes vulpes). NSW NPWS,
Hurstville.
NPWS (2002a) Wollongong LGA Bioregional Assessment (Part I): Native Vegetation of the Wollongong
Escarpment and Coastal Plain. Report for the Commission of Inquiry into Planning and Development on the
Illawarra Escarpment. Conservation Assessment and Data Unit, Central CPPD, NSW NPWS, Hurstville.
NPWS (2002b). Brush-tailed Rock-wallaby (Petrogale penicillata) Recovery Plan. Draft for public comment.
NSW NPWS, Hurstville.
NPWS (2002c) Threatened Species Information - Blue Mountains Water Skink.
http://www.nationalparks.nsw.gov.au/pdfs/tsprofile blue mountains water skink.pdf Accessed 09/06/05
NPWS (2002d) Threatened Species of the Upper North Coast of New South Wales - Fauna. TSU, Northern
CPPD, NSW NPWS, Coffs Harbour.
NPWS (2002e) Deer Management Plan for Royal National Park and NPWS Reserves in the Sydney South
Region. NPWS and the Royal National Park Deer Working Group, Sydney.
NPWS (2003a) Draft Recovery Plan for the Barking Owl Ninox connivens. NSW NPWS, Hurstville.
NPWS (2003b) Draft Recovery Plan for the Bush Stone-curlew Burhinus grallarius. Biodiversity Research
and Management Division, NSW NPWS, Hurstville.
NPWS (2003c) Draft Recovery Plan for the Koala Phascolarctos cinereus. Biodiversity Research and
Management Division, NSW NPWS, Hurstville.
NPWS (2003d) The Native Vegetation of the Warragamba Special Area. Part A: Technical Report and Part
B: Vegetation Community Profiles. Report for the Sydney Catchment Authority and NSW NPWS.
Conservation Assessment and Data Unit, Central CPPD, NSW NPWS, Hurstville.
NPWS (2003e) Horse Management Plan for the alpine area of Kosciuszko National Park. NSW NPWS,
Jindabyne.
NPWS (2003f) The Native Vegetation of the Woronora, O’Hares and Metropolitan Catchments. Report for
the Sydney Catchment Authority. Conservation Assessment and Data Unit, Central CPPD, NSW NPWS,
Hurstville.
NPWS (2003g) Wollongong LGA Bioregional Assessment (Part II): Fauna of the Illawarra Escarpment,
Coastal Plain and Plateau. Central CPPD, NSW NPWS, Hurstville.
NPWS (2003h) Recovery Plan for the Yellow-bellied Glider (Petaurus australis). Approved NSW Recovery
Plan, NSW National Parks and Wildlife Service.
NPWS (2003i) NSW National Parks and Wildlife Service Pest Animal Management 2003. Unpublished
report for the NSW NPWS, Hurstville.
NPWS, SF, DLWC and SCA (2000) Rural Lands Protection Act 1998, Wild Dog Control. Submission
regarding public lands to be covered by the pest animal provisions of the Rural Lands Protection Act 1998.
Prepared by the NSW National Parks and Wildlife Service, State Forests of NSW, Department of Land and
Water Conservation and Sydney Catchment Authority. March 2000.
NRE (1999) Gippsland Regional Forestry Agreement – Biodiversity Assessment. Commonwealth and
Victorian Regional Forestry Agreement (RFA) Steering Committee, Canberra.
NSW Scientific Committee (1998a). Final Determination to list Booroolong Frog as an Endangered Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Booroolong+Frog+-+endangered+species+listing
Accessed 24/05/05
NSW Scientific Committee (1998b) Final Determination to list Barking Owl as a Vulnerable Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/barking+owl+-+vulnerable+species+listing Accessed
28/01/05
NSW Scientific Committee (1998c) Final Determination to list predation by European Red Fox as a Key
Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Predation+by+the+European+red+fox+key+threate
ning+process+declaration Accessed 26/05/05
NSW Scientific Committee (1999a) Final Determination to list the Glossy black-cockatoo population,
Riverina as an endangered population.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/glossy+black+cockatoo+population+riverina+endang
ered+population+listing Accessed 26/05/05

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

233

NSW Scientific Committee (1999b) Final Determination to List the Lowland Rainforest on Floodplain in the
New South Wales North Coast Bioregion as an Endangered Ecological Community.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Lowland+Rainforest+on+Floodplain+in+the+New+S
outh+Wales+North+Coast+Bioregion+endangered+ecological+community+listing Accessed 16/12/04
NSW Scientific Committee (1999c) Final determination to predation by the plague minnow (Gambusia
holbrooki) as a Key Threatening Process
http://www.nationalparks.nsw.gov.au/npws.nsf/content/predation+by+the+plague+minnow+gambusia+holbr
ooki+key+threatening+process+declaration Accessed 14/06/05
NSW Scientific Committee (1999d) Final Determination to list Bushrock Removal as a Key Threatening
Process. http://www.nationalparks.nsw.gov.au/pdfs/bushroc1k.pdf Accessed 17/06/05
NSW Scientific Committee (2000a) Final Determination to list Ecological consequences of high frequency
fires as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Ecological+consequences+of+high+frequency+fires
+key+threatening+process+declaration Accessed 15/06/05
NSW Scientific Committee (2000b) Final Determination to list predation by Feral Cats as a Key Threatening
Process. http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Predation+by+feral+cats++key+threatening+process+declaration Accessed 26/05/05
NSW Scientific Committee (2000c) Final Determination to list Littlejohn’s Tree Frog as a Vulnerable
Species. http://www.nationalparks.nsw.gov.au/npws.nsf/content/littlejohns+tree+frog++vulnerable+species+listing Accessed 14/06/05
NSW Scientific Committee (2000d) Final Determination to list Human-caused climate change as a Key
Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Human+caused+climate+change+key+threatening+
process+declaration Accessed 15/06/05
NSW Scientific Committee (2000e) Final Determination to list Predation by the ship rat on Lord Howe Island
as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/predation+by+the+ship+rat+on+lord+howe+island+k
ey+threatening+process+declaration Accessed 27/06/05
NSW Scientific Committee (2001a). Final Determination to list Gang-gang Cockatoo population, Hornsby
and Ku-ring-gai Local Government Areas as an Endangered Population.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Gang+gang+cockatoo+population+Hornsby+and+K
u+ring+gai+Local+Government+Areas+endangered+population+listing Accessed 27/05/05
NSW Scientific Committee (2001b) Final Determination to list Speckled Warbler as a Vulnerable Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Speckled+warbler+-+vulnerable+species+listing
Accessed 07/02/05
NSW Scientific Committee (2001c) Final Determination to list Hooded Robin (south-eastern form) as a
Vulnerable Species. http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Hooded+robin+southeastern+form+-+vulnerable+species+listing Accessed 07/02/05
NSW Scientific Committee (2001d) Final Determination to list Brown Treecreeper (eastern subspecies) as a
Vulnerable Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Brown+treecreeper+eastern+subspecies++vulnerable+species+listing Accessed 27/05/05
NSW Scientific Committee (2001e) Final Determination to list Black-chinned Honeyeater (eastern
subspecies) as a Vulnerable Species. http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Blackchinned+honeyeater+eastern+subspecies+-+vulnerable+species+listing Accessed 01/02/05
NSW Scientific Committee (2001f) Final Determination to list Eastern Pygmy-possum as a Vulnerable
Species. http://www.nationalparks.nsw.gov.au/npws.nsf/content/eastern+pygmy-possum++vulnerable+species+listing Accessed 13/05/05
NSW Scientific Committee (2001g) Final Determination to list Diamond Firetail as a Vulnerable Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/diamond+firetail+-+vulnerable+species+listing
Accessed 14/06/05
NSW Scientific Committee (2001h) Final Determination to list Clearing of native vegetation as a Key
Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Clearing+of+native+vegetation+key+threatening+pr
ocess+declaration Accessed 15/06/05

234

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

NSW Scientific Committee (2002a) Final Determination to list Emu population in the NSW North Coast
Bioregion and Port Stephens Local Government Area as an Endangered Population.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/emu+population+in+the+nsw+north+coast+bioregio
n+and+port+stephens+local+government+area+endangered+population++listing Accessed 25/05/05
NSW Scientific Committee (2002b) Final Determination to list Infection by Psittacine circoviral (beak and
feather) disease affecting endangered psittacine species and populations as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/infection+by+psittacine+circoviral+beak+and+feathe
r+disease+affecting+endangered+psittacine+species+and+populations++key+threatening+process+declaration Accessed 23/05/05
NSW Scientific Committee (2002c) Final Determination to list Stuttering Frog as an Endangered Species.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Stuttering+frog+endangered+species+listing
Accessed 08/06/05
NSW Scientific Committee (2002d) Final Determination to list Competition and grazing by the feral
European rabbit as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/competition+and+grazing+by+the+feral+european+r
abbit+key+threatening+process+declaration Accessed 22/06/05
NSW Scientific Committee (2002e) Final Determination to list Competition from feral honeybees as a Key
Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/competition+from+feral+honeybees++key+threatening+process+declaration Accessed 23/06/05
NSW Scientific Committee (2002f) Final Determination to list Alteration to the natural flow regimes of rivers,
streams, floodplains and wetlands as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/alteration+to+the+natural+flow+regimes+of+rivers%
2c+streams%2c+floodplains+and+wetlands+key+threatening+process+declaration Accessed 23/06/05
NSW Scientific Committee (2003a) Final determination to list Infection of frogs by amphibian chytrid
causing the disease chytridiomycosis as a Key Threatening Process
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Infection+of+frogs+by+amphibian+chytrid+causing+
the+disease+chytridiomycosis+key+threatening+process+declaration Accessed 24/05/05
NSW Scientific Committee (2003b) Final Determination to list Brush-tailed Rock-wallaby as an Endangered
Species. http://www.nationalparks.nsw.gov.au/npws.nsf/Content/Brush-tailed+rock+wallaby++endangered+species+listing. Accessed 15/06/05
NSW Scientific Committee (2003c) Final determination to list Invasion of native plant communities by exotic
perennial grasses as a Key Threatening Process
http://www.nationalparks.nsw.gov.au/npws.nsf/content/invasion+of+native+plant+communities+by+exotic+p
erennial+grasses+key+threatening+process+declaration Accessed 15/06/05
NSW Scientific Committee (2003d) Final determination to Removal of dead wood and dead trees as a Key
Threatening Process http://www.nationalparks.nsw.gov.au/npws.nsf/Content/deadwood removal ktp
Accessed 15/06/05
NSW Scientific Committee (2004a) Final Determination to list Herbivory and environmental degradation
caused by feral deer as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/feral deer ktp Accessed 23/06/05
NSW Scientific Committee (2004b) Final Determination to list Feral pigs as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/feral pigs ktp Accessed 13/05/05
NSW Scientific Committee (2004c) Final Determination to list Competition and Habitat Degradation by Feral
Goats as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/feral goats ktp Accessed 21/06/05
NSW Scientific Committee (2005a) Final Determination to list Alteration of habitat following subsidence due
to longwall mining as a Key Threatening Process.
http://www.nationalparks.nsw.gov.au/npws.nsf/content/longwall mining ktp Accessed 19/07/05
NSW Scientific Committee (2005b) Final Determination to list Gang-gang Cockatoo as a Vulnerable
Species.
NSW Scientific Committee (2006a) Final determination to list invasion, establishment and spread of
Lantana (Lantana camara) as a key threatening process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/lantana ktp. Accessed 27/11/06

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

235

NSW Scientific Committee (2006b) Final determination to list invasion and establishment of exotic vines
and scramblers as a key threatening process.
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/exotic vines ktp. Accessed 27/11/06
Olsen, P., Weston, M., Cunningham, R. and Silcocks, A. (2003) The State of Australia’s Birds 2003.
Wingspan 13(4) Supplement.
Parmenter, C.J. 1985. Reproduction and survivorship of Chelodina longicollis. (Testudinata: Chelidae). Pp.
53-61 in Grigg, G., Shine, R. and Ehmann, H. (eds.), Biology of Australasian Frogs and Reptiles. Australian
Government Publishing Service, Canberra.
Parnaby, H. (1992) An Interim Guide to Identification of Insectivorous Bats in South eastern Australia.
Technical Reports of the Australian Museum No. 8. Australian Museum, Sydney.
Parsons, H.M. and Major, R.E. (2004) Bird interactions in Sydney gardens: some initial findings of the Birds
in Backyards program. Pp 211-215 in Lunney, D. and Burgin, S. (eds.) Urban Wildlife: more than meets the
eye. Royal Zoological Society of New South Wales, Mosman, NSW.
Pascoe, C. and Foster, D. (2004) Feral horse management in Victoria Pp. 29-37 in DEH. Feral Horse
Management. Report of a Workshop, Thredbo NSW, 29-31 March 2004. DEH, Canberra.
Pavlov, P.M. (1995) Pig Sus scrofa Pp. 715-717 in Strahan, R. (ed.). The Mammals of Australia. Reed
Books Australia, Chatswood.
Peck, C.W (1925). Australian Legends. Tales handed down from the remotest times by the autochthonous
inhabitants of our land. Parts 1 and 2. Stafford & Co. Ltd, Sydney.
Pell, A.S. and Tidemann, C.R. (1997) The Ecology of the Common Myna in Urban Nature Reserves in the
Australian Capital Territory. Emu 97: 144-149
Penman, T., Lemckert, F. and Mahony, M. (2004) Two hundred and ten years looking for the Giant
Burrowing Frog. Australian Zoologist 32: 597-604
Penman, T. D., Lemckert, F.L. and Mahony, M.J. (2006) Meteorological effects on the activity of the giant
burrowing frog (Heleioporus australiacus) in south-eastern Australia. Wildlife Research, 33:35-40
Penman, T.D., Mahony, M.J. and Lemckert, F.L. (2005a) Soil disturbance in integrated logging operations
and the potential impacts on a fossorial Australian frog. Applied Herpetology. 2:415-424
Penman, T.D., Mahony, M.J., Towerton, A.L. and Lemckert, F.L. (2005b) Bioclimatic analysis of disjunct
populations of the giant burrowing frog, Heleioporus australiacus. Journal of Biogeography. 32: 397
Pennay, M., Law, B. and Reinhold. L. (2004) Bat Calls of New South Wales. Region based guide to the
echolocation calls of microchiropteran bats. NSW DEC, Hurstville.
Phillips, S. and Callaghan, J. (2000) Tree species preferences of koalas (Phascolarctos cinereus) in the
Campbelltown area south-west of Sydney, New South Wales. Wildlife Research 27: 509-16
Phillips, W. (1995) Eastern False Pipistrelle Falsistrellus tasmaniensis. Pp 520-1 in Strahan, R. (ed.). The
Mammals of Australia. Reed Books Australia, Chatswood.
Pizzey, G. and Knight, F. (1997) Field Guide to the Birds of Australia. HarperCollinsPublishers, Sydney.
Poole, W.E. (1995) Eastern Grey Kangaroo Macropus giganteus. Pp 335-8 in Strahan, R. (ed.). The
Mammals of Australia. Reed Books Australia, Chatswood.
Pople, A.R., Grigg, G.C., Cairns, S.C., Beard, L.A. and Alexander, P. (2000) Trends in the numbers of red
kangaroos and emus on either side of the South Australian dingo fence: evidence for predator regulation?
Wildlife Research 27: 269-76
Pringle, R.M., Webb, J.K. and Shine, R. (2003) Canopy structure, microclimate and habitat selection by a
nocturnal snake, Hoplocephalus bungaroides Ecology. 84: 2668–2679.
Pyke, G.H. and White, A.W. (1996) Habitat requirements for the Green and Golden Bell Frog Litoria aurea
(Anura:Hylidae). Australian Zoologist 30: 224-32
Quin, B.R. and Baker-Gabb, D.J. (1993) Conservation and management of the Turquoise Parrot
Neophema pulchella in north-east Victoria. Technical Report Series No. 125, Department of Conservation
and Environment, Heidelberg, Victoria.
Quin, D.G. (1995) Population Ecology of the Squirrel Glider (Petaurus norfolcensis) and the Sugar Glider
(P. breviceps) at Limeburners Creek on the Central North Coast of NSW. Wildlife Research 22: 471-505
Ratkowsky, A.V. (1979) The bird species of Mt. Nelson in relation to microhabitat and recent bushfires.
Tasmanian Naturalist 57: 12-8
236

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Ratkowsky, A.V. (1985) The effect of a severe fire on the number of bird species in a wet sclerophyll
environment. Tasmanian Naturalist 8-9.
Recher, H.F., Date, E.M. and Ford, H.A. (1995) The Biology and Management of Rainforest Pigeons in
NSW. NSW NPWS, Hurstville.
Reed, P.C., Lunney, D. and Walker, P. (1990). A 1986-1987 survey of the koala Phascolarctos cinereus
(Goldfuss) in New South Wales and an ecological interpretation of its distribution. Pp 55-74 in Lee, A.K.,
Handasyde, K.A. and Sanson, G.D. (eds.). Biology of the Koala. Surrey Beatty & Sons, Sydney.
Reid, J. (1999). Threatened and Declining Birds in the New South Wales Sheep wheat-belt: Diagnosis,
Characteristics and Management. Report to NSW NPWS, Sydney.
Reilly, P. (1991). The effect of wildfire on bird populations in a Victorian coastal habitat. Emu 91: 100-6
Reinhold, L., Law, B., Ford, G. and Pennay, M. (1999) Key to the Bat Calls of South east Queensland and
North east New South Wales. Queensland Department of Natural Resources and Mines, Brisbane.
Richards, G.C. (1995) Yellow-bellied Sheathtail-bat Saccolaimus flaviventris Pp 467-8 in Strahan, R. (ed.)
The Mammals of Australia. Reed Books Australia, Chatswood.
Roberts, M. (2005) The ecology of Eastern Grey Kangaroos (Macropus giganteus) and their potential to be
a source of human pathogens in Sydney’s water supply Catchment. Sydney Catchment Authority and
Macquarie University collaborative research. Unpublished Annual Report 2005..
Robinson, N.H. (1988) The Impact of European Man on the Status of Mammals in the Illawarra Region.
Unpublished Thesis submitted as part of Master of Science (Honours). University of Wollongong.
Rolls, E.C. (1984) They All Ran Wild: The animals and plants that plague Australia. Angus and Robertson,
Sydney.
Rose, R. and Johnson, K.A. (1995) Tasmanian Bettong Bettongia gaimardi. Pp 287-8 in Strahan, R. (ed.)
The Mammals of Australia. Reed Books Australia, Chatswood.
Rummery, C. (2004) The Brush-tailed Rock-wallaby in the Wollondilly area, Nattai NP, NSW: surveys and
monitoring, March – June 2004. Unpublished report to the Department of Environment and Conservation,
Parks and Wildlife Division, Nattai Area.
Russell, W. (1914) My Recollections by William Russell "Werriberrie". The Oaks Historical Society, The
Oaks.
Saunders, D.A. and de Rebeira, C.P. (1991) Value of corridors to avian populations in a fragmented
landscape. Pp. 221-40 in Saunders, D.A. and Hobbs, R.J. (eds.) Nature Conservation 2: The role of
corridors. Surrey Beatty, Chipping Norton, NSW.
Savolainen, P, Leitner, T. Wilton, A., Matisoo-Smith, E. and Lundeberg, J. (2004) A detailed picture of the
origin of the Australian dingo, obtained from the study of mitochondrial DNA. Proceedings of the National
Academy of Sciences, USA. 101: 12387-90
Schodde, R. and Mason, I.J. (1999) The Directory of Australian Birds – Passerines. CSIRO Publishing,
Collingwood, Victoria.
Seebeck, J.H. (1995) Long-nosed Potoroo Potorous tridactylus. Pp 133-3 in Menkhorst, P.W. (ed.)
Mammals of Victoria. Distribution, Ecology and Conservation. Oxford University Press, Melbourne.
Sefton, C. (1991) 1990-1991 Archaeological Survey of the Cordeaux River. An unpublished report by the
Illawarra Prehistory Group for the Australian Institute of Aboriginal and Torres Strait Islander Studies,
October 1991
Shine, R. and Fitzgerald, M. (1989) Conservation and reproduction of an endangered species: the Broadheaded Snake, Hoplocephalus bungaroides (Elapidae). Australian Journal of Zoology 25: 65-67
Singleton, G.R. (1995) House Mouse Mus musculus. Pp. 646-7 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.
Smith, A.P. and Murray. M. (2002) Habitat requirements of the squirrel glider (Petaurus norfolcensis) and
associated possums and gliders on the New South Wales central coast Wildlife Research 30(3): 291-301
Smith, A.P., and Quin, D.G., (1996). Patterns and causes of extinction and decline in Australian conilurine
rodents. Biological Conservation 77: 243-267
Smith, J. (1991) Aborigines of the Burragorang Valley 1830-1960. Self published: Fast Books, Glebe
Smith, P.J., Smith, J.E., Pressey, R.L. and Whish, G.L. (1995) Birds of Particular Conservation Concern in
the Western Division of New South Wales: Distribution, Habitats and Threats. NSW NPWS, Hurstville.
Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

237

Stanger, M., Clayton, M, Schodde R., Wombet, J. and Mason, I. (1998) CSIRO List of Australian
Vertbrates. A Reference with Conservation Status. CSIRO Publishing, Collingwood, Victoria.
Stodart, E. (1995) Long-nosed Bandicoot Perameles nasuta. Pp. 184-5 in Strahan, R. (ed.) The Mammals
of Australia. Reed Books Australia, Chatswood.
Suckling, G.C. (1995) Squirrel Glider Petaurus norfolcensis. Pp 234-5 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.
Swan, G. (1990) A field guide to the snakes and lizards of New South Wales. Three Sisters Productions,
Winmalee.
Swan, G., Shea, G. and Sadlier, R. (2004) A Field Guide to the Reptiles of New South Wales. Second
Edition. Reed New Holland, Sydney.
Swift Parrot Recovery Team (2001) Swift Parrot (Lathamus discolor) Recovery Plan 2001-2005. Tasmanian
Department of Primary Industries, Water and Environment and the Australian Department of Environment
and Heritage.
Sydney Catchment Authority (2002) Sydney Catchment Authority Environment Plan: 2002-2005.
Taylor, I.R., Kirsten, I. and Peake, P. (2002a). Distribution and habitat of Barking Owls (Ninox connivens) in
Central Victoria. Pp 107-15 in Newton, I., Kavanagh, R., Olsen, J. and Taylor, I. (eds.) Ecology and
Conservation of Owls CSIRO Publishing, Collingwood, Victoria.
Taylor, I.R., Kirsten, I. and Peake, P. (2002b). Habitat, Breeding and Conservation of the Barking Owl
(Ninox connivens) in Northeastern Victoria, Australia. Pp 116-124 in Newton, I., Kavanagh, R., Olsen, J.
and Taylor, I. (eds.) Ecology and Conservation of Owls CSIRO, Publishing, Collingwood, Victoria.
Tench, W. (1789 [1961]) Sydney's first four years, being a reprint of the expedition to Botany Bay and a
complete account of the settlement at Port Jackson. Fitzhardinge, L.F. (ed.) Library of Australian history in
association with Royal Australian Historical Society, Sydney.
Thompson, M. B. (1983) Murray River tortoise Emydura (Chelidae) populations: the effect of egg predation
by the red fox, Vulpes vulpes. Australian Wildlife Research 10:363-71
Thomson, P.C. and Kok, N.E. (2002) The fate of dried meat baits laid for fox control: the effects of bait
presentation on take by foxes and non-target species, and on caching by foxes. Wildlife Research 29: 3717
Thumm, K. (1997) The Red-crowned Toadlet, Pseudophryne australis: Microhabitat profile, life history,
management issues and survey techniques. Unpublished report for the NSW NPWS, Hurstville.
Thumm, K. and Mahony, M. (1996) The Brown Toadlet, Pseudophryne bibronii: Pages 136-143 in
Threatened Frogs of New South Wales: Habitats, Status and Conservation. Ed. Harald Ehmann, published
by the Frog and Tadpole Study Group of NSW Inc., Sydney South
Thumm, K. and Mahony, M. (2002) Evidence for continuous iteroparity in a temperate-zone frog, the redcrowned toadlet, Pseudophryne australis (Anura: Myobatrachidae). Australian Journal of Zoology 50: 151167
Tideman, C.R. (2003) Mitigation of the impact of mynas on biodiversity and public amenity in the ACT. Final
report on ACT Environment Grant (ENV 99:019). ANU, Canberra.
http://sres.anu.edu.au/associated/myna/minimise files/Myna Mitigation PhaseI.pdf Accessed 11/07/06
Tilley, D. and Uebel, K. (1988) Observations of Koala populations within the Sydney Water Board's Upper
Nepean Catchment Area. Unpublished report for the Sydney Water Board, Catchment control Sub-branch,
Cordeaux.
Traill, B.J. and Duncan, S. (2000) Status of birds in the New South Wales temperate woodlands region.
Unpublished consultancy report to the NSW NPWS, Dubbo.
Troy, J. (1994) The Sydney Language. Pp 61-78 in Thieberger, N and McGregor, W. (eds) Macquarie
Dictionary of Aboriginal Words. The Macquarie Library, Sydney.
Tulloch, A. (2001) Distribution, abundance and habitat use of the Eastern Pygmy Possum, Cercartetus
nanus, in Royal and Heathcote National Parks, New South Wales. Thesis submitted for the degree of
Bachelor of Science with Honours at the School of Biological Sciences, University of Sydney.
Tulloch, A. (2003) Post-fire distribution, abundance and habitat use of small mammals in Royal National
Park, Heathcote National Park and Garrawarra State Recreation Area, New South Wales. A survey
targeting the Eastern Pygmy Possum, Cercartetus nanus. Unpublished report for Royal National Park,
NSW NPWS Sydney South Region, September 2003.
238

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

Turner, V. and Ward, S.J. (1995) Eastern Pygmy-possum Cercartetus nanus. Pp 217-8 in Strahan, R. (ed.)
The Mammals of Australia. Reed Books Australia, Chatswood.
Tzaros, C. (2002) Swift Parrots – Swift Flight to Recovery. Wingspan 12(2): 8-11
Ward, S. and Close, R. (2004) Southern Sydney's urban koalas: Community research and education at
Campbelltown. Pp 44-55 in Lunney, D. and Burgin, S. (eds.) Urban Wildlife: more than meets the eye.
Royal Zoological Society of NSW, Mosman.
Watson, J., Freudenberger, D. and Paull, D. (2001). An assessment of the focal-species approach for
conserving birds in variegated landscapes in southeastern Australia. Conservation Biology 15(5): 1364-73
Watts, C.H.S. (1995a) Black Rat Rattus rattus. Pp. 659-60 in Strahan, R. (ed.) The Mammals of Australia.
Reed Books Australia, Chatswood.
Watts, C.H.S. (1995b) Brown Rat Rattus norvegicus. Pp. 658-9 in Strahan, R. (ed.) The Mammals of
Australia. Reed Books Australia, Chatswood.
Webb, J.K., Brook, B.W., Shine, R. (2002) Reptile collectors threaten Australia’s most endangered snake,
the broad-headed snake Hoplocephalus bungaroides. Oryx 36: 170-181
Webb, J.K. and Shine, R. (1997) Out on a limb: Conservation implications of tree hollow use by a
threatened snake species (Hoplocephalus bungaroides: Serpentes, Elapidae). Biological Conservation 81:
21-3
Webb, J.K. and Shine, R. (2000) Paving the way for habitat restoration: can artificial rocks restore degraded
habitats of endangered reptiles? Biological Conservation 92: 93-9
Webb, J.K., Shine, R. and Pringle, R.M. (2005) Canopy removal restores habitat quality for an endangered
snake in a fire suppressed landscape. Copeia. 2005: 893-899
Wells, R. (2002) Notes on the Red-crowned Toadlet Pseudophryne (Pseudophryne) australis (Gray, 1835)
– an endangered frog from the Sydney Basin of New South Wales. Australian Biodiversity Record 4: 1-25
White, A. (in prep.) Changes in the Distribution and Abundance of Barred River Frogs Mixophyes balbus
and M. iteratus in the Greater Sydney Basin.
White, A.W. and Pyke, G.H. (1996) Distribution and conservation status of the Green and Golden Bell Frog
Litoria aurea in New South Wales. Australian Zoologist 30: 177-89
White, A.M., Whitford, R.W. and Mahony, M.J. (1994) A new species of Litoria (Anura: Hylidae) from
Eastern Australia. Proceedings of the Linnaean Society of New South Wales 114(1): 3-10
Wilson, D. and Paton, D.C (2004) Habitat use by the Southern Emu-wren, Stipiturus malachurus (Aves:
Maluridae), in South Australia, and evaluation of vegetation at a potential translocation site for S. m.
intermedius. Emu 104: 37-43
Wilson, S. and Swan, G. (2003) A Complete Guide to Reptiles of Australia. Reed New Holland, Sydney.
Woinarski, J.C.Z. (1989) Broombush harvesting in southeastern Australia. Pp. 362-378 in Noble, J.C. and
Bradstock, R.A. (eds.) Mediterranean landscapes in Australia: mallee ecosystems and their management.
CSIRO, Melbourne.
Wong, P. and Burgin, S. (1997) Preliminary observations of the freshwater turtle, Chelodina longicollis
(Shaw), in the Longneck Lagoon catchment (Hawkesbury – Nepean River, New South Wales).
Herpetofauna 27: 13-6
Xiao, L., Bern, C., Arrowood, N., Sulaiman, I., Zhou, L., Kawai, V., Vivar, A., Lal, A.A. and Gilman, R.H.
(2002) Identification of the Cryptosporidium pig genotype in a human patient. Journal of Infectious diseases
185: 1846-48

Terrestrial Vertebrate Fauna of the Greater Southern Sydney Region -Fauna of Conservation Concern & Priority Pest Species

239

Appendix A. Key Threatening Processes in the
Greater Southern Sydney Region
Key Threatening Process - Final Reference Threatened fauna from region that are potentially affected
Listings
Alteration
to
habitat
following 2005a
subsidence due to longwall mining

Black Bittern, Blue Mountains Water Skink, Broad-headed Snake,
Eastern Pygmy-possum, Giant Burrowing Frog, Grey-headed
Flying-fox, Large-footed Myotis, Littlejohn's Tree Frog, Long-nosed
Potoroo, Red-crowned Toadlet, Rosenberg's Goanna, Southern
Brown Bandicoot

Alteration to the natural flow regimes 2002f
of rivers, streams, floodplains and
wetlands

Black Bittern, Australasian Bittern, Osprey, Magpie Goose, Blacknecked Stork, Blue-billed Duck, Freckled Duck

Bushrock removal

1999d

Broad-headed Snake, Red-crowned Toadlet, Spotted-tailed Quoll

Clearing of native vegetation

2001h

Australasian Bittern, Barking Owl, Beautiful Firetail, Black Bittern,
Broad-headed Snake, Bush Stone-curlew, Eastern Bristlebird,
Eastern Pygmy-possum, Glossy Black-cockatoo, Greater Broadnosed Bat, Green and Golden Bell Frog, Grey-headed Flying-fox,
Ground Parrot, Koala, Large-eared Pied Bat, Littlejohn's Tree Frog,
Masked Owl, Pink Robin, Powerful Owl, Regent Honeyeater, Rosecrowned Fruit-dove, Southern Brown Bandicoot, Spotted-tailed
Quoll, Square-tailed Kite, Squirrel Glider, Sooty Owl, Superb Fruitdove, Swift Parrot, Turquoise Parrot, Wompoo Fruit-dove, Yellowbellied Glider, Black-chinned Honeyeater, Brown Treecreeper,
Diamond Firetail, Hooded Robin, Olive Whistler

Competition and grazing by the feral 2002d
European Rabbit

Brush-tailed Rock-wallaby

Competition and habitat degradation 2004d
by Feral Goats

Broad-headed Snake, Brush-tailed Rock-wallaby, bats using
overhangs

Competition from feral honeybees

2002e

Glossy Black-cockatoo, Squirrel Glider, Yellow-bellied Glider, Brown
Treecreeper, tree-hollow roosting bats

high- 2000a

Eastern Bristlebird, Glossy Black-cockatoo, Ground Parrot, Longnosed Potoroo, Brown Treecreeper, Southern Brown Bandicoot,
Spotted-tailed Quoll, Squirrel Glider, Olive Whistler, Pink Robin,
tree-hollow roosting bats

Feral Pigs – predation, habitat 2004b
degradation, competition and disease
transmission

Long-nosed Potoroo, Southern Brown Bandicoot, frogs, wetland
birds

Herbivory
and
environmental 2004e
degradation caused by feral deer

Long-nosed Potoroo, Southern Brown Bandicoot

Human-caused climate change

Pink Robin, Sooty Owl, Gang-gang Cockatoo, Flame Robin, Upland
Swamp species (Blue Mountains Water Skink, Giant Burrowing
Frog, Littlejohn’s Tree Frog, Beautiful Firetail, Southern Emu-wren,
Ground Parrot, Eastern Bristlebird, Long-nosed Potoroo)

Ecological consequences
frequency fires

of

2000d

Infection by Psittacine circoviral (beak 2002b
and
feather)
disease
affecting
endangered psittacine species and
populations

Gang-gang Cockatoo,
Turquoise Parrot

Swift

Parrot,

Glossy

Black-cockatoo,

Infection of frogs by amphibian chytrid 2003a
causing the disease chytridiomycosis

Green and Golden Bell Frog, Stuttering Frog, Booroolong Frog,
Littlejohn’s Tree Frog

Invasion of native plant communities 2003c
by exotic perennial grasses

Diamond Firetail, Hooded Robin, Speckled Warbler

Predation by feral cats

2000b

Southern Brown Bandicoot, Brush-tailed Rock-wallaby, Long-nosed
Potoroo, ground-nesting birds (Eastern Bristlebird, Ground Parrot),
reptile and frog species, other ground mammals

Predation by the European Red Fox

1998c

Brush-tailed Rock-wallaby, Southern Brown Bandicoot, Long-nosed
Potoroo, ground-nesting birds (Eastern Bristlebird, Ground Parrot),
reptile and frog species, other ground mammals

Predation by the plague minnow 1999c
(Gambusia holbrooki)

Green and Golden Bell Frog, Littlejohn’s Tree Frog, Booroolong
Frog, Green Tree Frog, Giant Burrowing Frog
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Key Threatening Process - Final Reference Threatened fauna from region that are potentially affected
Listings
Invasion, establishment and spread of 2006a
Lantana (Lantana camara).

Eastern Bristlebird

Invasion and establishment of exotic 2006b
vines and scramblers

Long-nosed Potoroo, Sooty Owl

Removal of dead wood and dead 2003d
trees

Barking Owl, Broad-headed Snake, Brown Treecreeper, Eastern
False Pipistrelle, Eastern Freetail-bat, Glossy Black-cockatoo,
Masked Owl, Red-crowned Toadlet, Rosenberg's Goanna, Spottedtailed Quoll, Squirrel Glider, Turquoise Parrot
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Appendix B. Model Outputs
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Lygisaurus foliorum

Maximum temperature
(oC)

Tall Forest – tree height
6,7 (mean within 500m)

246

Low elevation Dry Grassy
Woodlands (mean within
100m)

Slope (degrees)

Rainforest (mean within
100m)
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Callocephalon fimbriatum

Canopy Height (mean)

Elevation (m)

Shrub cover (mean
within 500m) (log)

Rainforest (mean within
100m)

Slope (degree)

Calyptorhynchus lathami

All records 187 Total pseudo sites 729
Null deviance 518.47 on 728 dif
Residual dev. 394.58 on 723 dif
Deviance explained 23.9%
Model type: GAM

Predictors

DF

DEV

Si

Glossy Black Cockatoo
feed trees (index)

248

Topographic Position
(mean within 500m)

Low elevation grassy box
woodlands (mean within
500m)
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Origma solitaria

Ruggedness (mean within
100m)

Shrub cover (mean within
500m) (log)

Moist Forest (mean within
500m)

Fertility Index

Disturbance (Class)

Mean annual rainfall (mm)

Elevation (m)

Ptilonorhynchus violaceus

Mean annual temperature
(oC)

250

Canopy Height (Class)

Slope (degrees)
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Cinclosoma punctatum

Topographic Position
(mean within 500m)

Mean annual
temperature (oC)

Canopy Cover (Class)

Slope (degrees)

Sandstone Woodland
(mean within 500m)
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Menura novaehollandiae

Canopy Cover
(Class)

Mean Rainforest (within
100m)

252

Glossy Black Cockatoo
Feed tree Index

Mean annual rainfall
(mm)

Tall Forest tree height
5,6,7 (mean within 500m)
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Daphoenositta chrysoptera

Canopy Height (Class)

Slope (degree)

Low elevation grassy box
woodlands (mean within
100m)

Corcorax melanorhamphos

Grassiness Index

Mean annual rainfall
(mm)

Canopy Height (Class)

Slope (degrees)

Allocasuarina Class
(mean within 500m)
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Tyto novaehollandiae

Open Woodland/Forest on
fertile soil (mean within
500m)

Ninox strenua

Taller Woodland & Forest
(Class)

254
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Tyto tenebricosa

Distance to Moist Forest
(log)

Grassiness Index (Mean
within 500m) (log)

Annual Radiation
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Petauroides volans

Minimum temperature
o
( C)

Distance to Tall Forest
(log)

256

Tall Forest – tree height
6,7 (Mean within 500m)

Maximum temperature
(oC)

Distance to Rainforest
(log)
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Petaurus australis

Mean annual rainfall
(mm)

258

Yellow-bellied Glider feed
tree index

Distance to Tall Forest
(log)
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Miniopterus schreibersii

Mean annual rainfall
(mm)

Slope (degree)

Canopy Height (Class)

Rivers (Class)
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Scoteanax rueppellii

Ruggedness (mean
within 100m)

Canopy Height Class

Banksia ericifolia habitatmodel

Chalinolobus dwyeri

Low elevation dry grassy
woodlands (mean within
500m)

Canopy Height (Class)

Disturbance (Mean within
100m)

Rivers (Class)
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Acridotheres tristis

Minimum temperature
(oC)

Grassiness Index

Maximum temperature
(oC)

Slope (degrees)

Maximum temperature
(oC)

Slope (degrees)

Sturnus vulgaris

Minimum temperature
(oC)

Mean Canopy Height
(Class)

Sandstone Woodland
(mean within 500m)

Tree Height 6,7 (Mean
within 500m)
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Pycronotus jocosus

Mean annual
o
temperature ( C)

Rock Cover Index

Tall forest – free height
5,6,7 (mean forest
500m)

Maximum temperature
(oC)

Grassiness Index

Moist Forest (mean within
100m)

Streptopelia

Minimum temperature
(oC)
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Sus

Grasslands & Grassy
woodlands on deep
alluvium

Mean annual
temperature (oC)

Mean annual rainfall
(mm)

Slope (degrees)

Tall Forest – tree height
5,6,7 (mean within
500m)
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Vulpes

Mean annual rainfall
(mm)

Disturbance (mean
within 100m)

Banksia ericifolia habitat
model

Upland Swamp (mean
within 100m)

Grasslands & Grassy
woodlands on deep
alluvium

Koala Feed tree index
(mean within 500m)

Maximum temperature
(oC)

Oryctolagus cuniculus

Disturbance (mean
within 100m)

Cervus timorensis

Fertility Index

264

Banksia ericifolia habitat
model

Moist Forest (mean
within 500m)
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Canis lupus

Level of exposed rock
(class)

Rainforest (mean within
500m)

Minimum temperature
(oC)
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