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Note that the findings and recommendations of the UBBS Reports are restricted to the
time and place of the study, and as changes to the Schedules of the Threatened
Species Conservation Act 1995 are ongoing, readers are advised to obtain the most up­
to-date information available.

This determination is consistent with the findings of the Urban Bushland Biodiversity
Survey.

Since completion of the text of the Reports of the Urban Bushland Biodiversity
Survey, the NSW Scientific Committee has released a Final Determination to list the
Cumberland Plain Woodland as an ENDANGERED ECOLOGICAL COMMUNITY
on Part 3, Schedule 1of the Threatened Species Conservation Act 1995.

ADDENDUM



37

31

20

9

-FROGS
5.1.1 Review of existing data
5.1.2 Distribution

species in western Sydney
general species distribution and ecology

5.1.3 Threatening processes
5.1.4 Management
5.1.5 Conservation status
5.1.6 Threatened species profiles

5.1

5 RESUL TS AND DISCUSSION
- UNSURVEYED TAXA

OVERVIEW OF THREATENING PROCESSES
Introduction
Habitat loss and fragmentation
Introduced species
Pollution
Altered fire regimes
Climate change
Conclusions

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7

3.1 Limitations of the study
3.2 Methodology
3.3 Criteria for assessing significance

THE FAUNA STUDY

THE BIOPHYSICAL CONTEXT
Climate
Geology, geomorphology, topography and soils
Major habitat types

1 INTRODUCTION
1.1 Biodiversity conservation
1.2 NSW Biodiversity Survey Program
1.3 The Urban Bushland Biodiversity Survey: Stage 1 - Western Sydney
1.4 Geographic scope of the UBBS
1.5 Objectives and outcomes of the UBBS

TECHNICAL REPORT
NATIVE FAUNA IN WESTERN SYDNEY

URBAN BUSHLAND BIODIVERSITY SURVEY

3

2
2.1
2.2
2.3



128BIRDS
5.4.1 Distribution

UBBS survey
general patterns and assemblages
associations with vegetation communities and habitats
temporal trends
threatened species and regionally significant species

5.4.2 Threatening processes
5.4.3 Conservation and management
5.4.4 Threatened species profiles

78

5.4

RESUL TS AND DISCUSSION
- SURVEYED TAXA

5.3 AQUATIC MACROINVERTEBRATES
5.3.1 Introduction
5.3.2 Study Area
5.3.3 Materials and Methods

site selection
macroinvertebrate sampling methods
description of macroinvertebrate habitats
macroinvertebrate identification
pattern analysis
review of other information

5.3.4 Results
Composition of the macroinvertebrate fauna
Pattern analysis of autumn 1996 survey

5.3.5 Discussion
Aquatic macroinvertebrate diversity and distribution in western Sydney
Species of regional conservation significance
Communities of regional conservation significance
Threatening processes
Conclusions

64REPTILES
5.2.1 Review of existing data
5.2.2 Distribution

general patterns and assemblages
associations with vegetation communities and habitats
historical distribution

5.2.3 Threatening processes
5.2.4 Conservation
5.2.5 Threatened species profiles

5.2



201

187

APPENDICES
A Species distribution across Local Government Areas
B Sample field record proformas
C UBBS conceptual data model

GLOSSARY

REFERENCES

6.1 Conservation assessment -
Individual reserve design
Corridors
Artificial hollows

6.2 Assessment of biodiversity in existing reserves and significant remnants in
western Sydney

Cumberland Plains Woodlands
Woodlands of Agnes Banks-Londonderry-Castlereagh
Conservation of the North West Sector

6.3 Management

CONCLUSIONS6

MAMMALS
5.5.1 Distribution

UBBS survey
general patterns and assemblages
associations with vegetation communities and habitats
historical changes in distribution

5.5.2 Threatening processes
5.5.3 Conservation and management

5.5



Cover design
Peter Sherratt

Information technology support
Yida Zhou

Administrative support
Michael Mikov
Sue Millar
Katherine Thiveos
Sonia Sansour
Mary Nigem

Technical researchers/writers/assistants
Biosis Research/Dr Robyn Delaney (mammals, reptiles)
Lynne Mcloughlin (biophysical context)
Marg Turton (some mammals)
Jacqui Recsei (frogs)
Roger di Keyser (invertebrates)
Allen Sundholm (Jewel Beetles)
Jamie Slaven (glossary, editing and proofreading, maps, references)
Caroline Ephraums (references)

GIS support
Robert Mezzatesta
Chris Toegher
Peter Bowen

Fauna Team
Project Officer
Hugh Jones
Technical Officers
Clive Barker
Rosemary Smith
Michael Sullivan

Project Manager
Steve Douglas (29.1.96 - 27.7.96)

Project Co-ordination
Michael Adams

Natural Heritage Unit Manager
Naomi Stephens

Sydney Zone Manager
Russell Couch

Other organisations and individuals provided data and made contributions in various ways. NPWS and
the authors acknowledge and thank all who contributed to the project, including those not listed here.
Responsibility for any errors remains with NPWS.

ACKNOWLEDGEMENTS
The completion of this work would not have been possible without the assistance (paid and unpaid) of
many people. Most of them are listed below.

FAUNA TECHNICAL REPORT



We thank Dr Jane Growns and Hugh Jones for reviewing drafts of this report, and all staff who participated in the
field work: Brendan Atkins, Colin Besley, Cathy Cantwell, Dr Ivor Growns, Dr Jane Growns, David Holleley,
Paul McEvoy, Dr Leonard Pinto and Lisa Silva. The following people are acknowledged for their assistance with
macro invertebrate identifications: Colin Besley, Dr Ivor Growns, Dr Jane Growns, David Holleley and Paul
McEvoy. Nick Pulver is also thanked for mounting chironomids. Dr Peter Cranston and Brendan McKie (CSIRO
Division of Entomology) are thanked for their identifications of chironomids. Colin Besley and Paul McEvoy
contributed greatly to the compilation of information for this report.

We are also grateful to the following taxonomic experts for providing identifications of reference specimens: Dr
P. Cranston, CSIRO Division of Entomology (Chironomidae), Dr A. Friend, Western Australian Department of
Conservation and Land Management (Amphipoda), Dr M. Harvey, Western Australian Museum (Acarina), Mr 1.
Hawking, Murray Darling Freshwater Research Centre (Lcpidoptera;.Od.ol1ata). Or J. Lowry, Australian Museum
(Arnphipoda), Dr A. Pinder, University of New England (Ollgechaeta), Dr W. Ponder, Australian Museum
(Mollusca), Dr A. Richardson. University of Tasmania (Amphlpcda). Dr J. Short, Queensland Museum
(Decapoda), Or P. Suter, La'Frobe University (Ephemeroprera) and Dr A. Wells, Australian Nature Conservation
Agency (Hydroptilidae).

The chapter authors of 5.3, Aquatic Macroinvertebrates, thank Sydney Water Corporation for permission to use
data from various surveys conducted on their behalf.

Many individuals and organisations provided data for the project. These include:
Cumberland Bird Observers Club
NSW Field Ornithologists
Hawkesbury Herpetological Society
RAOU
NSW Nature Conservation Council
Australian Conservation Foundation
WIRES

Project Reference Committee
Doug Benson (Royal Botanic Gardens)
Dr Jocelyn Powell (Hawkesbury Nepean Catchment Management Trust)
Dr Dan Bickel (Australian Museum)
Richard Davies (Greening Australia)
Anne Pugh/Martin Beveridge (Department of Urban Affairs and Planning)
Dr Shelley Burgin (University of Western Sydney)
Dr Rob Close (UWS)
Louise Brodie (National Trust)
Helen Webb and Ian Hancock (Nature Conservation Council)
Terry Agar (Western Sydney Regional Organisation of Councils)
Giselle Howard (Department of Land and Water Conservation)
Peter Shadie (NPWS)S
Peter Wilson (NPWS)

Peer review
Peter Wilson (NPWS)
Dan Lunney (NPWS)
Dan Bickel (Australian Museum)
Michael Mahoney (University of Newcastle)
Alan Morris (NPWS)





1

Effective strategies and programs to conserve biological diversity require close cooperation between
NPWS and other agencies as well as the community at large. To this end, the conservation planning
process will require community education and empowerment as well as the development of a
workable assessment procedure for establishing whole ecosystems for protection andlor
rehabilitation. Ready access to high quality information on these issues will be an important aspect
of community involvement.

NPWS has established "Ecosystems Management" as a priority corporate issue for the 1995-96-
1997-98 period. This goal recognises the importance of managing whole ecosystems to maximise
the effectiveness of management of individual reserves. It follows that reserve management needs to
be complemented by a broad spectrum of conservation management approaches outside the formal
reserve system.

Biodiversity conservation can only be tackled through government and community commitment to
its central aims, and community support and participation in implementation of conservation
programmes. In Australia, community concern and government commitment have been growing
steadily through the 1990s. In 1996, the Prime Minister and all state Premiers signed the National
Strategy for the Conservation of Australia's Biological Diversity.

In NSW large areas have undergone dramatic modification since white settlement, and biota in
those areas most intensively developed for agriculture and urban development have suffered most,
experiencing severe declines in local biodiversity. As a result, 27 (21%) of the 130mammals
present in NSW at the time of European settlement are presumed extinct and a further 30 (38.5%)
are threatened. Twelve species of birds are presumed extinct and 98 (21%) are threatened. While
few are extinct, 12% of reptiles and 27% of amphibians are considered threatened. Although less
than 1% of vascular plant species are presumed extinct, many are threatened (Papps and Wilson
1995).

Biodiversity has been defined as the variety of all life forms - the different plants, animals and
microorganisms, the genes they contain, and the ecosystems of which they are a part. The concept
of biodiversity emphasises the interrelatedness of the biological world, and encompasses the
terrestrial, marine and aquatic environments (Commonwealth of Australia, 1996). It can be seen as
including a hierarchy of levels from whole systems at the landscape or ecosystem level down
through assemblages (associations and communities) to populations, species and genes. Definitions
of biodiversity should not exclude human effects: "disturbed communities, cultural landscapes, and
the spread of exotic species by humans are as much part of the world's biotic diversity as are
landscapes with little ...human presence" (Recher 1993).

1.1 Biodiversity Conservation

1 INTRODUCTION
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Outcomes
• Comprehensive, Adequate and Representative (CAR) Reserve Analysis of the study area to

assess adequacy of ecosystem reservation in the study area. Because 95% of the Cumberland
Plain is already cleared, with much of the remainder being highly fragmented or otherwise

The design and establishment of a protected area system combines the fundamental concepts of
species conservation and the need to reserve representative and viable samples of landscape/
community types. Such a system includes reservation by NPWS, reservation by Local Government,
conservation through zoning and heritage designation in planning instruments, and protection
through Voluntary Conservation Agreements under the National Parks and Wildlife Act 1974.
Design of the protected area system takes into account: the precautionary approach, which is an
underlying principle of ecologically sustainable development; the need for replication within a
reserve network to reduce the risk of "catastrophic" extinctions (eg. by wildfire or disease); the
impact of introduced species and other threats; the important role of habitat corridors; and the need
for buffer zones to protect core areas such as existing and proposed NPWS reserves.

2. To design and promote the establishment of a protected area system to conserve biodiversity at
the ecosystem, species and genetic levels across all land tenures

Outcomes
• Generation of extensive information from field survey and technical reports.
• Creation of a comprehensive bibliographic database of literature, sorted by fields including local

government area, catchment management area, flora, fauna, and species listed under the
Threatened Species Conservation Act 1995.

• Updating of the NPWS Atlas ofNSW Wildlife, a computer database ofNSW flora and fauna
species to include substantial information on species of conservation significance within Western
Sydney. From this and related information, each council and catchment management committee
will have access to documentation of significant species in their jurisdictions, including their
conservation status, coarse location and habitats with further detailed locational information
available under license. This information will enable critical input into the first review of the
Schedules of the Threatened Species Conservation Act, as well as provide consistent data for
State of the Environment and State of the Catchment reporting.

• Provision of data for updating of the Department of Land and Water Conservation's NSW
Natural Resources Data Directory, a CD Rom and disc product providing a broad range of
information on natural resources by area.

Grey-Box Woodland, Agnes Banks Woodlands, Swamp Forest, Rainforest and Wetlands. Species
which are of other conservation significance (eg. "vulnerable in Western Sydney", disjunct
populations or uncommon) have also been considered. Benson & McDougall (1991) form the basis
for documentation and recognition of plants which, although not rare at a national or State level, are
under serious threat in the region.
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Outcomes

5. To increase the knowledge and understanding of biodiversity and the supportfor its
conservation held by the community, government, and elected representatives through
collection and effective distribution of information.

Outcomes
• A model for "biodiversity-friendly" zoning tables has being developed. This has been developed

from analysis of existing effective instruments currently being used in some local government
areas.

• Liaison with the Sydney Regional Organisations of Councils' federally-funded project "Green
Web", to maximise compatibility and integrate UBBS results into the Regional Organisations of
Councils process.

• This report explores mechanisms for effective biodiversity planning and management of areas in
light of relevant legislation, notably the Threatened Species Conservation Act 1995, based on the
findings ofUBBS research.

4. To incorporate biodiversity conservation strategies into protected area management regimes
and into Environmental Planning Instruments

Outcome
• The UBBS reports document threatening processes in order to assess the conservation status of

significant species and communities in the context of these threats. This is done for the
biodiversity of western Sydney as a whole, and to its key remnant areas.

• In addition, the UBBS has assessed the condition of key bushland remnants in relation to
existing and potential threats to their conservation values egonoxious and environmental weeds,
introduced animals, wildfire, hazard reduction techniques, fragmentation by trails, soil erosion,
rubbish dumping, water pollution, recreational impacts, encroachments, illegal activities (such as
bushrock removal and arson), adequacy of management regimes, and general development
pressures

3. To document threats to the conservation of biodiversity in Western Sydney

degraded, the CAR Reserve analysis indicates significant deficiencies in protection of
communities.

• Results from field surveys have provided information for assessments for a number of possible
additional conservation reserves. These will be further investigated by NPWS.

• Off-park proposals will be developed through consultation with a number of agencies and local
government authorities to identify both particular sites and potentially appropriate management
regimes which could be applied to manage biodiversity in these areas.
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• Briefings have been held for a range of local governmentstaff and elected representatives.
• Development of western Sydney biodiversity information kits for distribution to the broader

community.
• Coverage in local and State print and electronic media, and distribution of information through

newsletters of community groups.
Production and distribution of the findings of the UBBS through these reports will be a
major contribution to awareness and understanding.
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Local variations in climate across western Sydney are caused by local topography.
Generally. higher areas receive greater rainfall and lower areas may be subject to cold
air drainage and experience colder overnight temperatures with more frequent and more

Largely as a result of these regional influences there is a significant gradient in major
aspects of climate from Sydney's coast to western Sydney and the foot of the Blue
Mountains. This gradient involves decreasing rainfall, longer and more frequent dry
spells, more pronounced extremes of temperature with greater seasonal and diurnal
ranges, and, along with lower winter temperatures, greater incidence and severity of
frost. Table 1provides a summary of climatic features for locations across western
Sydney, compared to data for Observatory Hill on the coast.

The major regional influences on climate are the presence of the higher areas of the
Great Dividing Range in the west and a major ocean body to the east. The ranges
provide a barrier to airstreams from both east and west, and a generation point for
intense thunderstorms which move east across western Sydney towards the coast, while
the ocean influences both temperatures and rainfall in adjacent coastal areas. Sea
temperatures do not fluctuate as quickly or widely as air or land temperatures, thus
oceanic thermal inertia moderates the temperatures of the region, particularly closer to
the coast where sea breezes exert most influence. Rainfall varies greatly across the
region due to the influence of both the ocean and the Divide. Easterly airstreams arrive
laden with moisture from the ocean and expend this moisture in areas closest to the
coast, or as thjey rise over the eastern slopes of the ranges. Moist airstreams from the
southwest often drop their moisture on the southern and western slopes in passing over
the Divide before reaching the plains of western Sydney. Western Sydney thus receives
reduced rainfall from both westerly and easterly airstreams.

The climate of the general Sydney region is classified as being temperate with warm to
hot summers, cool to cold winters and mainly reliable rainfall all year round (Bureau of
Meteorology 1991). However, the influence of predominantly moist easterly airstreams
in summer and drier westerly airstreams in winter produces a rainfall pattern with higher
monthly totals in summer and autumn and lower rainfall in winter - spring. Totals may
also be quite variable from month to month and year to year, and rain tends to fall in
concentrated bursts in localised thunderstorms in spring and summer, with 'east coast
cyclones' (deep low pressure in the Tasman Sea, often associated with a blocking high)
in autumn and winter, or with a southward moving ex-tropical cyclone in summer.
Intense storms can also be accompanied by high winds and hail, and produce rapid
localised flooding.

2.1 Climate

2. THE BIOPHYSICAL CONTEXT
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The sediments now exposed as surface rock in western Sydney were deposited from the
middle into the late Triassic, in the latter half of the evolution of the Basin. In a
dramatic change of paleocurrent, the flow reversed direction and coarser grained
sediment began to enter the Basin in braided streams from the southwest (the Lachlan
Fold Belt), forming Hawkesbury sandstone. When this flow ceased an extensive
floodplain on top of the Hawkesbury Sandstone was preserved as the Mittagong
Formation. interbedded, laminated quartz sandstone and dark-grey siltstone. As these
sediments subsided, finer grained sediments were again deposited by meandering
streams from the north as prodelta and delta front shale (Ashfield Shale.), barrier and

The Sydney Basin developed as a trough between the upthrust of the Lachlan Fold Belt
to the west and New England Fold Belt to the northeast. It is predominantly composed
of sedimentary rock laid down in marine or riverine environments with sediments
supplied at different times from both the Lachlan Fold Belt and the New England Fold
Belt. The earliest deposition in the early Permian was from the west into a marine
environment and formed the Shoalhaven Group of sandstones and siltstones. From the
late Permian into the middle Triassic sediments from the active new England Fold Belt
were deposited into a Basin now of rivers and deltas, forming the Illawarra Coal
measures and the Narrabeen Group of sandstones and claystones. Only the Narrabeen
sandstones meet the surface meet the surface in valleys at the northern and western
edges of the region. For the most part these earlier layers lie deep below the surface.

Geomorphology and Geology
The western Sydney study area lies towards the centre of the Sydney Basin which
stretches from Newcastle and the Hunter Valley in the north, across the Blue Mountains
to Lithgow in the west and almost to Bateman's Bay in the south (see map). The
Sydney Basin is the southern continuation of a much larger structural trough stretching
northwest from the coast into Queensland through the Gunnedah and Bowen Basins.
The study area is centred on the Cumberland Basin sub-division of the Sydney Basin,
and incorporates most of this basin with the exception of its easternmost extension. It
also stretches into part of the Hornsby Plateau in the northeast, the Blue Mountains
Plateau in the northwest and abuts the Illawarra and Woronora Plateaux in the south.

Geomorphology, geology, topography and soils are inextricably linked as
environmental determinants of the nature of the plant and animal communities of
Western Sydney. Associated with the three major geological groupings, sandstone,
shale and alluvium are quite different biophysical environments shaping markedly
different plant communities and animal habitats.

2.2 Geomorphology, Geology, Topography and Soils

severe frosts. Within the sandstone areas microclimate can vary significantly due to
topographic variation (see below).


