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Glossary 
Biodiversity The biological diversity of life is commonly regarded as being made up of the following 

three components: 
 Genetic diversity — the variety of genes (or units of heredity) in any population. 
 Species diversity — the variety of species. 
 Ecosystem diversity — the variety of communities or ecosystems. 

Bioregion (region) A bioregion defined in a national system of bioregionalisation. The study area is in the 
Brigalow Belt South bioregion as defined in the Interim Biogeographic Regionalisation 
for Australia (Thackway & Cresswell 1995). 

Critical Habitat The whole or any part or parts of an area or areas of land comprising the habitat of an 
Endangered species, an Endangered population or an Endangered Ecological 
Community that is critical to the survival of the species, population or ecological 
community (Department of Environment and Conservation 2004). Critical habitat is 
listed under either the TSC Act or the EPBC Act and both the state (Office of 
Environment and Heritage) and Federal (Department of the Sustainability, 
Environment, Water, Population and Communities) Both of these departments maintain 
a register of this habitat. Capitalisation of the term ‘Critical Habitat’ in this report refers 
to the habitat listed specifically under the relevant state and Commonwealth legislation. 

Department of 
Sustainability, 
Environment, Water, 
Population and 
Communities (SEWPAC) 

The department develops and implements national policy, programs and legislation to 
protect and conserve Australia’s natural environment and cultural heritage and 
administers the EPBC Act. The Commonwealth Department of Department of 
Sustainability, Environment, Water, Population and Communities was known previously 
as: 
 Department of the Environment, Water, Heritage and the Arts (DEWHA). 
 Department of Environment and Heritage (DEH). 
 Department of the Environment and Water Resources (DEWR). 

Department of Trade and 
Investment, Regional 
Infrastructure and 
Services (DTIRIS) 

This department aims to attract investment to NSW and support innovative, sustainable 
and globally competitive industries through technical knowledge. The department 
includes forestry and fisheries and administers the FM Act. Formerly known as: 
 Department of Industry and Investment. 
 Department of Primary Industries. 

Ecological community An assemblage of species occupying a particular area. 
Environmental weed Any plant that is not native to a local area that has invaded native vegetation. 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999  

Exotic Introduced from outside the area (Royal Botanic Gardens 2011). Used in the context of 
this report to refer to species introduced from overseas.  

FM Act Fisheries Management Act 1994 

GPS Global Positioning System- a navigational tool which uses radio receivers to pick up 
signals from four or more special satellites to provide precise determination of location.  

Habitat An area or areas occupied, or periodically or occasionally occupied, by a species, 
population or ecological community, including any biotic or abiotic components. 

Indigenous Native to the area: not introduced (Royal Botanic Gardens 2011).  

Introduced Not native to the area: not indigenous (Royal Botanic Gardens 2011). Refers to both 
exotic and non-indigenous Australian native species of plants and animals.  
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Key Threatening 
Processes 

A process that threatens, or could threaten, the survival, abundance or evolutionary 
development of native species, populations or ecological communities (Department of 
Environment and Conservation 2004). Key threatening processes are listed under the 
TSC Act, the FM Act and the EPBC Act. Capitalisation of the term ‘Key Threatening 
Processes’ in this report refers to those processes listed specifically under the relevant 
state and Commonwealth legislation. 

Likely Taken to be a real chance or possibility (Department of Environment and Conservation 
2004). 

Local population The population that occurs within the site, unless the existence of contiguous or 
proximal occupied habitat and the movement of individuals or exchange of genetic 
material across the boundary can be demonstrated as defined by Department of 
Environment and Climate Change (2007b). 

Locality The area within a 10 km of the site. 

Migratory species Species listed as Migratory under the EPBC Act relating to international agreements to 
which Australia is a signatory. These include Japan-Australia Migratory Bird 
Agreement, China-Australia Migratory Bird Agreement, Republic of Korea-Australia 
Migratory Bird Agreement and the Bonn Convention on the Conservation of Migratory 
Species of Wild Animals. Capitalisation of the term ‘Migratory’ in this report refers to 
those species listed as Migratory under the EPBC Act. 

Noxious weed An introduced species listed under the Noxious Weeds Act 1993. Under the Act, 
noxious weeds have specific control measure and reporting requirements.  

NSW New South Wales 

Office of Environment 
and Heritage 

Following the 2011 NSW elections, the Department of Environment, Climate Change 
and Water was abolished as a Division of the Government Service and was added to 
the NSW Department of Premier and Cabinet, as the Office of Environment and 
Heritage. 
Broadly, the Office of Environment works towards a healthy environment cared for and 
enjoyed by the whole NSW community: manages the state’s natural resources, 
including biodiversity, soils and natural vegetation: manages natural and cultural 
heritage across the state’s land: acts to minimise the impacts of climate change: 
promotes sustainable consumption, resource use and waste management: regulates 
activities to protect the environment: and conducts biodiversity, plant, environmental 
and cultural heritage research to improve decision making. 
Previously known as:  
 Department of Environment, Climate Change and Water (DECCW). 
 Department of Environment and Climate Change (DECC). 

Priorities Action 
Statements (PAS) 

Priorities Action Statements outline the broad strategies and detailed priority actions to 
be undertaken in NSW to promote the recovery of threat-listed species, population and 
ecological communities and manage key threatening processes (Department of 
Environment and Climate Change 2007a) 

Proposed construction 
footprint 

The extent of direct impacts from the project. This includes the footprint of the Project, 
associated with the proposed infrastructure and potential construction work sites. 

Protected species Those species defined as protected under the National Parks and Wildlife Act 1974. 
Includes all native animals, as well as all native plants listed on Schedule 13 of the 
National Parks and Wildlife Act 1974. 

Recovery plan A plan prepared under the TSC Act, FM Act or the EPBC Act to assist the recovery of a 
Threat-listed species, population or ecological community. 

Significant Important, weighty or more than ordinary as defined by Department of Environment, 
Climate Change and Water (2007b). 

Species richness Species richness is simply the number of species present in a sample, community, or 
taxonomic group. Species richness is one component of the concept of species 
diversity, which also incorporates evenness, that is, the relative abundance of species 
(McGinley 2011).  

Study area  Areas within the locality that could potentially be affected by the Project. This includes 
the Subject Site and all areas adjacent to the proposed infrastructure and potential 
construction work sites. 
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Threat-listed biodiversity Threat-listed species, populations or ecological communities as listed under the TSC 
Act, FM Act or the EPBC Act. 

Threat-listed species, 
populations and 
ecological communities  

Species, populations and ecological communities listed as Vulnerable, Endangered or 
Critically Endangered (collectively referred to as Threat-listed) under the TSC Act, FM 
Act or the EPBC Act. Capitalisation of the terms ‘Vulnerable’, ‘Endangered’ or ‘Critically 
Endangered’ in this report refers to listing under the relevant state and/or 
Commonwealth legislation. 

TSC Act NSW Threatened Species Conservation Act 1995 

Viable local population A population that has the capacity to live, develop and reproduce under normal 
conditions, unless the contrary can be conclusively demonstrated through analysis of 
records and references (Department of Environment and Climate Change 2007b). 

Weed A plant growing out of place or where it is not wanted: often characterized by high seed 
production and the ability to colonise disturbed ground quickly (Royal Botanic Gardens 
2011). Weeds include both exotic and Australian native species of plant naturalised 
outside of their natural range.  
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Executive summary 
NSW Roads and Maritime Services (RMS) propose to upgrade the existing Pacific Highway and Wyong Road 
intersection at Tuggerah on the NSW Central Coast (‘the project’). A site inspection of the proposed construction 
footprint was completed from 12 to 14 March 2013 to undertake targeted surveys for the threat-listed plant 
Melaleuca biconvexa, assess the potential occurrence and habitat for threat-listed frog (Wallum Froglet and 
Green and Golden Bell Frog) and microchiropteran bat species.  

The majority of the study area was dominated by native vegetation with the dominant vegetation community 
being the endangered ecological community (EEC) of Swamp Oak Floodplain Forest. Three other native 
vegetation communities occurred within the study area and these include, Freshwater Wetlands, River-flat 
Eucalypt Forest and Swamp Sclerophyll Forest all of which are listed as endangered under the Threatened 
Species Conservation Act 1995 (TSC Act). Three modified vegetation communities of Roadside Vegetation, 
Exotic Vegetation and Planted Eucalypts were also recorded within the study area (Sinclair Knight Merz 
2013). 

The proposed construction footprint will require the removal of 0.26 ha of Swamp Oak Floodplain Forest, 
0.24 ha of Freshwater Wetlands and 0.17 ha of River-flat Eucalypt Forest (Sinclair Knight Merz 2013). These 
threat-listed EECs have been previously assessed as part of the ecological assessment (Sinclair Knight 
Merz 2013) and the results of this report found that the project would not have a significant impacted upon 
the aforementioned EECs. The findings of this report were not found to change the findings of the previous 
assessment. Therefore no additional impact assessments were undertaken as part of this report. A further 
2.08 ha of modified vegetation communities of Roadside Plantings, Exotic Vegetation and Planted Eucalypts 
will also be removed as part of the project. 

No endangered population listed under either the TSC Act or the EPBC Act was recorded within the study area. 

Two threat-listed species of plant, Melaleuca biconvexa, listed as vulnerable under both the TSC Act and the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and Syzygium paniculatum, 
listed as endangered under the TSC Act and vulnerable under the EPBC Act, were recorded within the study 
area. Maundia triglochinoides, which is listed as vulnerable under the TSC Act, is considered to have 
potential habitat within the study area.  

Detailed targeted surveys, utilising the methodology as set out by Duncan (2001) of Melaleuca biconvexa 
estimates that approximately 297 tree stems have the potential to be impacted upon by the project. However 
an estimation of the current populations within the catchment and wider locality these numbers are unlikely to 
be significant due to the large populations located elsewhere within the Wyong LGA (Table 3.4). Significance 
assessments for all three species have been undertaken as part of the Review of Environmental Factors 
Biodiversity Assessment reporting for the project (Sinclair Knight Merz 2013). The findings of this report were 
not found to change the findings of the previous assessments (Sinclair Knight Merz 2013). Therefore no 
additional significant assessments for species of threat-listed plants are required. 

Targeted surveys for threat-listed Green and Golden Bell Frog and Wallum Froglet conducted over the study 
area did not record these species. Further, desktop investigation as to the distribution and historical 
presence of these species in the wider locality found that there are no previous records for these species at 
the site or its vicinity. Habitat assessments conducted within the site in relation to the known preferred 
habitats of both frog species found that the habitats were not suited to either species and were generally in a 
degraded state.  
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Targeted surveys for microchiropteran bats within the site found one threat-listed species (Little Bentwing 
Bat) present and fragments of call sequences suggestive, but not conclusive, of the presence of two other 
threat-listed microchiropteran bats, the Eastern Bent-wing Bat and the Yellow-bellied Sheathtail Bat, were 
also noted. Although these bats and a further five bat species were assessed as having foraging 
opportunities within the site due to their local occurrence and highly mobile nature, there are some roosting 
opportunities in the form of culverts and bridges within the study area for cave-dwelling microchiropteran bat 
species, however no maternity/permanent roosting opportunities within the study area occur for both hollow-
dwelling or cave-dwelling microchiropteran bat species. 

Assessment of habitat for threat-listed or Migratory fauna, across the proposed construction footprint and the 
wider locality, found that the loss of a small amount of potential habitat for locally occurring bat, bird and frog 
species is unlikely to represent a significant impact upon local populations, particularly in light of the 
abundance of high quality habitat elsewhere in the vicinity and wider locality of the study area. 
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1. Introduction 
NSW Roads and Maritime Services (RMS) is proposing to upgrade the existing Pacific Highway (HW10) and 
Wyong Road (MR335) intersection at Tuggerah on the NSW Central Coast. Upgrade activities will include 
replacing the existing roundabout with traffic signals, adding additional turning lanes and duplicating the 
bridge over the Main Northern Rail Line to allow for additional lanes along Wyong Road. 

Although the project is located in a study area characterised by commercial and residential land uses it also 
contains or occurs proximate to key features of environmental value including wetlands, which have been 
identified as an area providing habitat for the threat-listed plant Melaleuca biconvexa’, threat-listed 
vegetation communities and threat-listed fauna, including potential habitat for the Green and Golden Bell 
Frog and Wallum Froglet. 

A previous biodiversity assessment has been undertaken by Sinclair Knight Merz (2013) and outlined the 
general ecological attributes of the study area and conducted significant impact assessments for threat-listed 
biodiversity within the study area. 

RMS has engaged Parsons Brinckerhoff to undertake further ecological investigations within the study area 
and these include the following: 

 the presence and abundance of the threat-listed plant ‘Melaleuca biconvexa’ 

 the potential occurrence and habitat of the threat-listed Green and Golden Bell Frog and Wallum Froglet 

 the potential occurrence and habitat for threat-listed bat species. 
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2. Methods 
This ecological survey report included both desk-based assessment of literature and relevant databases, as 
well as field survey of the study area. 

2.1 Definitions 
For the purpose of this report the following definitions apply: 

 Proposed construction footprint is defined as the proposed widening of Wyong Road and the Pacific 
Highway, related infrastructure and access roads as per the footprint outlined in the previous 
biodiversity assessment (Sinclair Knight Merz 2013) and shown in Figure 2-1. 

 Study area is defined as proposed construction footprint and the remnant bushland to the east of 
Gavenlock Road, south of Wyong Road and north of the Pacific Highway. 

 Locality is defined as an approximate 10 km radius around the proposed construction footprint. 

 Region is a bioregion defined in a national system of bioregionalisation. For this study this is the Sydney 
Basin bioregion as defined in the Interim Biogeographic Regionalisation for Australia (Thackway & 
Cresswell 1995). 

2.2 Personnel 
The contributors to the preparation of this report, their qualifications and roles are listed in Table 2.1. 

Table 2.1 Contributors and their roles 

Name Qualification(s) Role 

Alex Cockerill BSc (Hons) Lead ecologist 

Toby Lambert BEnvSc Principal ecologist , project manager 

Allan Richardson BEnvSc (Hons) Senior Ecologist – fauna review 

Debbie Landenberger BSc (Hons) Botanist – flora assessment, report preparation 

Nathan Cooper BEnvSc, Grad Cert Ornithology Ecologist – fauna assessment, Anabat analysis, 
report preparation 

Emily Mitchell BDevStudies, Cert IV GIS Geospatial consultant - mapping 

All work was carried out under the appropriate licences, including a scientific licence as required under 
Clause 22 of the National Parks and Wildlife Regulations 2002 and Section 132C of the National Parks and 
Wildlife Act 1974, Animal Research Authority issued by the Department of Industries and Investment NSW 
(Agriculture) and Fisheries Collection Permit (P11/0052-1.0). 
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2.3 Nomenclature 
Names of plants used in this document follow Harden (Harden 1992, 1993, 2000, 2002) with updates from 
PlantNet (Royal Botanic Gardens 2012, 2013). Scientific names are used in this report for species of plant 
followed by the common names in brackets. Scientific and common names of plants are listed in Appendix A. 
Introduced species are identified within the text with an asterisk following the name, for example ‘Lantana 
camera’*.  

Names of vertebrates follow the Australian Faunal Directory (ABRS 2009) maintained by the Commonwealth 
Department of Sustainability, Environment, Water, Population and Communities (SEWPaC). Common 
names are used in the report for species of animal. Scientific names are included in species lists found in 
Appendix B and C. 

2.4 Literature and database review 
2.4.1 Database searches 

Records of threat-listed species known or predicted to occur in the locality of the project were obtained from 
a range of databases as detailed in Table 2.2. 

Table 2.2 Database searches 

Database Searches Area searched Reference 

Atlas of NSW Wildlife 15 March 2013 (flora 
and fauna) 

10 km buffer around the 
study area 

Office of Environment and 
Heritage (Office of 
Environment and Heritage 
2013a) 

NSW DPI threatened 
Aquatic Fauna Database 

25 March 2013 Hunter/Central Rivers 
Catchment Management 
Authority area 

NSW Department of Primary 
Industries (NSW Department 
of Primary Industries 2013) 

PlantNet 15 March 2013 10 km buffer around the 
study area 

Royal Botanical Gardens, 
Sydney (2013) 

Protected Matters 
Search Tool 

15 March 2013 10 km buffer around the 
study area 

Department of Sustainability, 
Environment, Water, 
Population and Communities 
(2013) 

Flora and Fauna database searches were completed as a radius (10 km) around the following co-ordinates: 
352637E 6313453N around the proposed construction footprint. 

2.4.2 Previous survey and assessments 

Further records of threat-listed biodiversity were obtained from various literature sources that are cited 
throughout this document. Of particular relevance to this report is the previous ecological study completed in 
the study area, including: 

 Pacific Highway HW10 and Wyong Road MR335 Intersection and Approaches upgrade, Biodiversity 
Assessment (Sinclair Knight Merz 2013). 

 The conservation of ‘Melaleuca biconvexa’ (Myrtaceae) within Wyong Shire, Master of Natural 
Resources Thesis, University of New England (Duncan 2001). 
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2.5 Field survey 
Targeted surveys were completed from 12–14 March 2013. Survey methodology and effort is described 
below and mapped in Figure 2-1. Specific targeted threat-listed species field surveys were conducted as part 
of this report with no fauna trapping or vegetation delineation required. 

2.5.1 Weather conditions 

Weather conditions during field surveys were generally warm and dry, with temperatures reaching 27oC and 
no rainfall recorded (refer to Table 2.3).  

Table 2.3 Weather conditions 

Date Temperature oC (max)1 Rain (mm)1 Wind (max speed/ direction)1 

12 March 20132 26.7 0 ESE/ 22 

13 March 20132 27.8 0 NE/ 28 

14 March 20132 26.1 0 ESE/ 22 

Note: 1: Data from Gosford (Narara Research Station; station 61087). 2: Entries in bold denotes field survey 

2.5.2 Flora 

The floristic diversity and possible presence of threat-listed species was assessed using random meander 
surveys within the Study Area. Random meander surveys are a variation of the transect type survey and 
were completed in accordance with the technique described by Cropper (1993), whereby the recorder walks 
in a random manner throughout the Study Area recording all species observed, boundaries between various 
vegetation communities and condition of vegetation. The time spent in each vegetation community was 
generally proportional to the size of the community and its species richness. 

2.5.2.1 Verification of existing vegetation mapping and flora habitat 

Vegetation within the study area and locality has been mapped at the regional scale by the Natural 
Vegetation of the Wyong Local Government Area, Central Coast NSW (Bell 2002). At a local scale Sinclair 
Knight Merz (2013) have previously conducted vegetation mapping at a local scale and this was reviewed 
before the field work commenced. The review of the vegetation communities was undertaken to identify 
potential habitat for Melaleuca biconvexa to target searches for this species within the field. Field validation 
(ground-truthing) of the vegetation classification was not conducted as part of this report. 

  



!(
!(!(!(!(!(!(!(!(
!(
!(!(

!(!(!(
!(!(
!(!(

!(!(
!(
!(
!(
!(
!(!(!(!(!(

!(
!(!(
!(!(!( !(

!(!(!(
!(!(!(!(

!(

!(

!(!(

!(!(
!(

!(
!( !(!(!(!(!(!(!(!(

!( !(

!(
!(!(!(

!(

!(
!(

!(

!(

!(!( !(
!(

!(

!(

!( !(
!(!(
!(!(

!(
!(

!(
!(

!(!(!(!(!(!(

!(

!(
!(!(

!(

!(

!(

!(

!(!(
!(

!(!(!(!(!(

!(

!(!(

!(
!(
!(!(!(!(

!(!(

!(

!(!(

!(!(!(!(

!(
!(
!(

!(

!(

!(!(

!(

!(!(!(!(

!(

!(

Area 3

Area 2

Area 1

Area 4

4

1

3

2

5

PA
CI

FI
C 

HI
G

HW
AY

ANZAC ROAD

WYONG ROAD

ACE CRESCENT

GA
VE

NL
O

CK
 R

OA
D

HILV
IEW CRESCENT

TAM
BELIN

STREET

GR
EE

N 
CL

O
SE

YALDEEME CLOSE

ARUNTA ROAD

GA
VE

NL
O

CK
 R

OA
D

[

Figure 3-1
Melaleuca biconvexa and

threat-listed species locations

PACIFIC HIGHWAY AND WYONG ROAD INTERSECTION UPGRADE
NSW ROADS AND MARITIME SERVICES

\\
AP

N
TL

FP
S0

1\
pr

oj
\R

\R
oa

ds
_M

ar
iti

m
e_

Se
rv

ic
es

\2
10

65
58

a_
W

YO
N

G_
RO

AD
_T

H
RE

AT
EN

ED
_S

PE
CI

ES
\1

0_
G

IS
\P

ro
je

ct
s\

D
ra

w
in

gs
_F

ig
ur

es
_S

ke
tc

he
s\

21
06

55
8a

_G
IS

_F
00

1_
A2

.m
xd

 A
ut

ho
r:

 M
itc

he
llE

m
 2

3/
04

/2
01

3

Source: Google (2003) 0 25 50 75 100 m

!( Little Bent-wing Bat

!( Melalueca biconvexa

!( Syzygium paniculatum

Proposed Alignment

Proposed Construction Footprint

Cadastre

Melalueca biconvexa Impact Area

Distribution of Melaleuca biconvexa

Melaleuca biconvexa 20x20m Population Stem Count

Melaleuca biconvexa 10x40m Population Stem Count



 

 
 

Parsons Brinckerhoff | 2106558A  PR_0110 6 

NSW Roads and Maritime Services Pacific Highway and Wyong Road Intersection  
Ecological Survey Report 
  

2.5.2.2 Melaleuca biconvexa 

‘Melaleuca biconvexa’ individuals have been previously recorded within the study area by Sinclair Knight 
Merz (2013) and by the Office of Environment and Heritage database (2013c) within study area and within 
the local area along Ourimbah, Tuggerah and Mardi Creeks.  

A random meander survey following Cropper (1993) was initially completed across the entire study area. 
When an individual specimen was detected, the area was more intensely surveyed using parallel transects in 
order to determine the extent of the population. 

It is widely accepted that ‘Melaleuca biconvexa’ reproduces both from seedlings (Office of Environment and 
Heritage 2013b) and rhizome growth (Royal Botanic Gardens 2013). It is therefore often difficult to provide a 
visual assessment of population size for this species (Office of Environment and Heritage 2013b). 

To estimate population size and abundance of Melaleuca biconvexa within the study area, two methods 
incorporating a broad visual abundance assessment and a stem count were completed. 

The visual abundance method was principally based on Duncan’s (2001) conservation assessment of 
individual stands of Melaleuca biconvexa within Wyong local government area. This assessment classified 
the abundance of each stand of Melaleuca biconvexa as High, Medium and Low based on the following 
criteria; 

 low - <5% Cover abundance of ‘Melaleuca biconvexa’ 

 medium - 5-50% Cover abundance of ‘Melaleuca biconvexa’ 

 high - >50% Cover abundance of ‘Melaleuca biconvexa’. 

To provide a more quantifiable estimate of population size, a total stem count and age class classification of 
‘Melaleuca biconvexa’ within the proposed construction footprint was completed. This involved performing 
parallel transects 20 m apart throughout Melaleuca biconvexa habitat where all above ground stems that had 
potential to be impacted upon by the upgrade of Wyong Road were recorded with a GPS. Where possible 
each individual was marked with a GPS point with an accuracy of 5m. Where dense thickets occurred a 5 m 
radius counting all above ground stems were recorded and classified into the following age class criteria, 
modified from Duncan (2001): 

 Mature / Intermediate - Stems Diameter at breast Height (DBH) at chest height >200 mm  
and >2 m height  

 Immature - Stems DBH at chest height <200 mm and <2 m height. 

Given the very high numbers of saplings observed and rhizomatous nature of the species, sapling counts 
were not included within proposed construction footprint. The exclusion of the sapling count within the 
proposed construction footprint is unlikely to result in a change in the outcome of any significant impact upon 
‘Melaleuca biconvexa’. Within the study area the extent of the ‘Melaleuca biconvexa’ habitat was delineated 
to show the extent of the population. 

2.5.2.3 Local population survey  

In addition to these surveys within the proposed construction footprint, four 20 x 20 m and one 10 X 40 m 
population density quadrats were sampled within the study area (Figure 2-1). Within each quadrat a count 
and classification of all ‘Melaleuca biconvexa’ stems observed was completed according to the following 
criteria modified from Duncan (2001). 
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 Mature/intermediate  - stems DBH at chest height >200 mm and >2 m height  

 Immature   - stems DBH at chest height <200 mm and <2 m height  

 Sapling  - <1 m in height 

Local population estimates for this species were extrapolated from the mapped area of occurrence within the 
locality and average densities of each age class determined from the stem counts within quadrats sampled. 

2.5.3 Fauna 

Survey effort considered the methodology detailed in the NSW Threatened Biodiversity Survey and 
Assessment: Guidelines for Developments and Activities (Working Draft) (Department of Environment and 
Conservation 2004), the Threatened Species survey and assessment guidelines: field survey and methods 
for fauna-Amphibians (NSW Department of Environment 2009), the Survey guidelines for Australia’s 
threatened frogs (Department of the Environment Water Heritage and the Arts 2010) and the Significant 
impact guidelines for the vulnerable Green and Golden Bell Frog (Litoria aurea) (Department of the 
Environment 2009). 

Surveys included fauna habitat assessments, targeted surveys for Green and Golden Bell Frog, Wallum 
Froglet and microchiropteran bats (Anabat recordings), spotlighting and call playback. The methods used are 
described below and shown in Figure 2.1. 

All fauna species observed during surveys were documented and combined into a total species list 
(Appendix B). 

2.5.3.1 Fauna habitats 

Fauna habitat assessments were completed to assess the likelihood of threat-listed species of animal 
occurring in the study area. Habitat assessments included the assessment and identification of habitat 
features through targeted meander surveys. 

During habitat assessments and targeted meander surveys, opportunistic recordings of species were made 
through incidental sightings, aural recognition of calls and observations of indirect evidence of species’ 
presence (i.e. Squirrel Glider chews, Glossy-black Cockatoo chewed cones, nests/dreys, whitewash, 
burrows and scats). This provided supplementary information on fauna species presence. 

Fauna habitats were assessed generally by examining characteristics such as the structure and floristics of 
the canopy, understorey and ground vegetation, the structure and composition of the litter layer, and other 
habitat attributes important for feeding, shelter roosting and breeding. The following criteria were used to 
evaluate habitat values: 

Good: A full range of fauna habitat components are usually present (for example, old-growth trees, fallen 
timber, feeding and roosting resources) and habitat linkages to other remnant ecosystems in the landscape 
are intact. 

Moderate: Some fauna habitat components are missing (for example, old-growth trees and fallen timber), 
although linkages with other remnant habitats in the landscape are usually intact, but sometimes degraded. 

Poor: Many fauna habitat elements in low quality remnants have been lost, including old growth trees (for 
example, due to past timber harvesting or land clearing) and fallen timber, and tree canopies are often highly 
fragmented. Habitat linkages with other remnant ecosystems in the landscape have usually been severely 
compromised by extensive past clearing. 

Specific fauna habitat features were assessed at six locations (refer to Figure 2.1) in the study area. 
Features measured and assessed at each site are shown in Table 2.4. 
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Table 2.4 Fauna habitat features assessed 

General features Overstorey 
features 

Other features Fauna tracks/signs If water body 
present 

Site number Dominant vegetation Artificial habitat 
features 

Fauna scats Waterbody type 

Location (easting, 
northing) 

Dominant overstorey 
species 

Significant flowering 
events 

Squirrel/Sugar Glider 
chews 

Level of permanence 

Evidence of 
disturbance 

Senescence in 
canopy (%) 

Midstorey (>2 m) 
cover 

Scratches and worn 
areas on trees 

Fringing composition 

Evidence of clearing Hollows high trunk 
(size and number) 

Significant species 
for fauna (e.g. food) 

Potential Large 
Forest Owl roost 
trees 

Riparian vegetation 

Erosion Hollows mid trunk 
(size and number) 

Understorey (<2 m) 
cover 

Miscellaneous fauna 
traces  

Condition of water 
body 

Evidence of fire Hollows low trunk 

(size and number) 

Groundcover 
vegetation (%) 

  

Epicormic growth Fire scar hollows Groundcover leaf 
litter (%) 

  

Other disturbance Limb hollows (size 
and number) 

Fallen logs and bush 
rocks 

  

 Stags Size of hollows in 
fallen logs  
(if any) 

  

2.5.3.2 Microchiropteran bat surveys 

Ultrasonic Anabat Bat detection (Anabat SD1 CF Bat Detector – Titley Electronics, Ballina) was used to 
record and identify the echolocation calls of microchiropteran bats foraging in the study area. Two locations 
were surveyed using passive monitoring techniques (refer to Figure 2.1), whereby an Anabat bat detector is 
set to record throughout the night. Bat call analysis was undertaken by Nathan Cooper (Parsons 
Brinckerhoff) with the presentation of data (refer to Appendix D) considering the guidelines of the 
Australasian Bat Society (2007). Bat calls of New South Wales (Pennay et al. 2004) was used as a reference 
collection for bat call identification. 

2.5.3.3 Amphibian surveys 

Targeted searches for Green and Golden Bell Frog and Wallum Froglet considered methodology described 
in Survey guidelines for Australia’s threatened frogs (Department of the Environment Water Heritage and the 
Arts 2010), Threatened species survey and assessment guidelines: field survey methods for fauna 
(amphibians) (Department of Environment and Climate Change 2009) and Significant impact guidelines for 
the vulnerable Green and Golden Bell Frog (Litoria aurea) (Department of the Environment Water Heritage 
and the Arts 2009a). Targeted searches were completed in during suitable weather conditions, for one night 
on 12 March 2013 and included, targeted daytime habitat searches, nocturnal watercourse searches 
(spotlighting) and call playback (refer to Figure 2.1). One night of survey is less than the guidelines typically 
require, however one night was considered to be sufficient due to the assessment of the habitat present 
being of generally lower quality for the target threatened frog species. 

Frog surveys were conducted in accordance with the hygiene protocol for the control of disease in frogs 
(NSW National Parks and Wildlife Service 2001). 
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2.5.3.4 Call playback 

Call playback was used to survey for the Green and Golden Bell Frog and Wallum Froglet, using standard 
methods (Debus 1995; Kavanagh & Debus 1994). Call playback was completed after dusk at five locations in 
the study area on one night being 12 March 2013 (refer to Figure 2.1).  

For each survey, an initial listening period of 10 to 15 minutes was undertaken, followed by a spotlight search 
for 10 minutes to detect any animals in the immediate vicinity. The calls of the target species were then 
played intermittently for five minutes (Green and Golden Bell Frog, Wallum Froglet and Green-thighed Frog 
respectively) followed by a 10 minute listening period. After the calls were played, another 10 minutes of 
spotlighting was done in the vicinity to check for animals attracted by the calls, but not vocalising. Calls from 
Stewart and Pennay (Pennay et al. 2004; Stewart 1998) were broadcast using an MP3 player. 

Call playback was also used during daytime habitat searches. In this instance, Green and Golden Bell Frog, 
and Wallum Froglet calls were broadcast using an MP3 player before completing active habitat searches. 
Green and Golden Bell Frog calls were also imitated by experienced surveyors while actively searching for 
frogs. 

2.5.3.5 Opportunistic surveys 

Opportunistic sightings were recorded across the study area during field surveys encompassing Melaleuca 
biconvexa counts and diurnal and nocturnal habitat searches over the entire survey period. 

2.6 Likelihood of occurrence 
For this study, likelihood of occurrence of threat-listed species recorded or predicted to occur in the locality is 
defined in Table 2.5. 

Table 2.5 Likelihood of occurrence of threat-listed species 

Likelihood Description 
Low Species considered to have a low likelihood of occurrence include species not recorded during the 

field surveys that fit one or more of the following criteria: 
Have not been recorded previously in the study area and surrounds and for which the study area is 
beyond the current distribution range. 
Rely on specific habitat types or resources that are not present in the study area. 
Are considered locally extinct. 
Are a non-cryptic perennial flora species that were specifically targeted by surveys and not recorded. 

Moderate Species considered to have a moderate likelihood of occurrence include species not recorded during 
the field surveys that fit one or more of the following criteria: 
Have infrequently been recorded previously in the study area and surrounds. 
Use habitat types or resources that are present in the study area, although generally in a poor or 
modified condition. 
Are unlikely to maintain sedentary populations, however, may seasonally use resources within the 
study area opportunistically during variable seasons or migration. 
Are cryptic flowering flora species that were not seasonally targeted by surveys and that have not 
been recorded. 

High Species considered to have a high likelihood of occurrence include species not recorded that fit one 
or more of the following criteria: 
Have frequently been recorded previously in the study area and surrounds. 
Use habitat types or resources that are present in the study area, that are abundant and/or in good 
condition within the study area. 
Are known or likely to maintain resident populations surrounding the study area. 
Are known or likely to visit the site during regular seasonal movements or migration. 

Recorded Any threat-listed species recorded during field surveys. 
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2.7 Limitations 
2.7.1 Reliance on externally supplied data 

In preparing this study, Parsons Brinckerhoff has relied upon data, surveys, analyses, designs, plans and 
other information provided by the client and other individuals and organisations. Except as otherwise stated 
in the study, Parsons Brinckerhoff has not verified the accuracy or completeness of the data. To the extent 
that the statements, opinions, facts, information, conclusions and/or recommendations in this study 
(conclusions) are based in whole or part on the data, those conclusions are contingent upon the accuracy 
and completeness of the data. Parsons Brinckerhoff will not be liable in relation to incorrect conclusions 
should any data, information or condition be incorrect or have been concealed, withheld, misrepresented or 
otherwise not fully disclosed to Parsons Brinckerhoff. 

2.7.2 Study for benefit of client 

This environmental impact study has been prepared for the exclusive benefit of the client and no other party. 
Parsons Brinckerhoff assumes no responsibility and will not be liable to any other person or organisation for 
or in relation to any matter dealt with in this study, or for any loss or damage suffered by any other person or 
organisation arising from matters dealt with or conclusions expressed in this study (including without 
limitation matters arising from any negligent act or omission of Parsons Brinckerhoff or for any loss or 
damage suffered by any other party relying upon the matters dealt with or conclusions expressed in this 
study). Other parties should not rely upon the study or the accuracy or completeness of any conclusions and 
should make their own inquiries and obtain independent advice in relation to such matters.  

2.7.3 Field survey limitations 

No sampling technique can totally eliminate the possibility that a species is present on a site. For example, 
some species of plant may be present in the soil seed bank and some fauna species use habitats on a 
sporadic or seasonal basis and may not be present on site during surveys. The conclusions in this report are 
based upon data acquired for the site and the environmental field surveys and are, therefore, merely 
indicative of the environmental condition of the site at the time of preparing the report, including the presence 
or otherwise of species. It should be recognised that site conditions, including the presence of threat-listed 
species, can change with time. 

During the fieldwork undertaken for this study overnight temperatures were moderate, and this may have 
limited the activity (and therefore detectability) of some nocturnal species of frogs, reptiles, and small 
mammals. However, if suitable habitat was observed, a precautionary approach was taken and it was 
assumed that the species was present (refer section 2.6 for likelihood of occurrence assessment). 

2.7.4 Other limitations 

To the best of Parsons Brinckerhoff’s knowledge, the Project presented and the facts and matters described 
in this study reasonably represent the client’s intentions at the time of preparation of the study. However, the 
passage of time, the manifestation of latent conditions or the impact of future events (including a change in 
applicable law) may have resulted in a variation of the Project and of its possible environmental impact. 

Parsons Brinckerhoff will not be liable to update or revise the environmental impact study to take into 
account any events or emergent circumstances or facts occurring or becoming apparent after the date of the 
environmental impact study. 
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3. Existing environment 
3.1 Surrounding land uses 
The surrounding land uses are the shopping complexes of Westfield Tuggerah, Tuggerah Supercentre, 
urban development and some fragmented remnant native and disturbed vegetation. The remnant native 
vegetation mainly occurs along the rail corridor and riparian areas of Tuggerah and Mardi Creeks. 

3.2 Vegetation communities 
Four native vegetation communities and three disturbed communities have been previously identified by 
Sinclair Knight Merz (2013). The vegetation communities mapped within the study area have been compared 
with that of Bell (2002) and listed endangered ecological communities are outlined in Table 3-1. 

Table 3.1 Vegetation communities identified in the study area  

Vegetation community 
(Sinclair Knight Merz 
2013) 

Endangered ecological 
community1 

Wyong Vegetation Mapping (Bell 2002) 

Swamp Oak Floodplain 
Forest 

Swamp Oak Floodplain Forest on 
Coastal Floodplains (in part) 

Estuarine Swamp Oak Forest (MU 3) 
Alluvial Robusta Paperbark Sedge Palm 
Forest (MU 17) 

Freshwater Wetlands Freshwater Wetlands on Coastal 
Floodplains 

Freshwater Wetlands (MU 14) 

River-flat Eucalypt Forest River-flat Eucalypt Forest on Coastal 
Floodplains 

Alluvial Redgum Footslopes Forest (MU 15) 

Swamp Sclerophyll Forest Swamp Sclerophyll Forest on Coastal 
Floodplains 

Alluvial Robusta Paperbark Sedge Palm 
Forest (MU 17) 

Roadside Vegetation - - 

Exotic Vegetation - - 

Planted Eucalypts  - - 

Notes: 1 Endangered ecological community as listed under the TSC Act. 

No vegetation community delineation was undertaken during the current survey and the assumptions made 
throughout this report have been based on the vegetation communities delineated by Sinclair Knight Merz (2013). 

3.3 Threat-listed flora species 
Results of the desk-based assessment indicate that 26 species of plant listed under the TSC Act and/or 
EPBC Act have been recorded, or potentially occur within the locality of the study area (Appendix A). 
Melaleuca biconvexa and Syzygium paniculatum were recorded and Maundia triglochinoides has potential to 
occur but was not recorded. Significance assessments for the aforementioned three species have already 
been undertaken for the project (Sinclair Knight Merz, 2013) and these assessments concluded that the 
project is unlikely to have a significant impact upon these species.  
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Additional observations and population estimation of ‘Melaleuca biconvexa’ and ‘Syzygium paniculatum’ 
have been documented in the following sections. 

3.3.1 Melaleuca biconvexa 

Melaleuca biconvexa, listed as Vulnerable under both Environment Protection and Biodiversity Conservation 
Act 1999 and the Threatened Species Conservation Act 1995, is a shrub to small tree usually to 10 m tall 
(but up to 20 m high) with typical paperbark. The leaves are small, to 18 mm long and 4 mm wide; each leaf 
has a centre-vein in a groove and the leaf blade curves upwards on either side of this centre-vein (Scientific 
Committee 1998).  

Extensive populations of ‘Melaleuca biconvexa’ are known to occur in many alluvial valleys and creeklines of 
the Wyong and Gosford area (Bell 2002, 2004). Within Wyong local government area prolific populations are 
known to occur from the Wyong River and Ourimbah Creek catchments. The study area is located in the 
Tuggerah Creek catchment which adjoins Wyong River (Office of Environment and Heritage 2013c).  

‘Melaleuca biconvexa’ was recorded in high densities within the Swamp Oak Floodplain Forest to the south 
of Wyong Road and the north of Pacific Highway (Figure 3.1, Photo 3.1). It was also recorded in medium 
densities to the west of Wyong Road and to the south of the Pacific Highway. Another medium density 
population was recorded along the fence line within the rail corridor to the east of Wyong Road. Several 
planted individuals were recorded in the vegetation between McDonalds and Hungry Jacks to the north of 
Wyong Road. Melaleuca biconvexa was also observed in similar high densities within the study area and 
locality typically associated with the low lying poorly drained areas of the local catchments.  

3.3.1.1 Recorded population within proposed construction footprint 

To more accurately identify the extent of the project impacts on this species, the distribution of this species 
within the proposed construction footprint was split into four key areas as described below and shown in 
Figure 3.1. 

 area 1 – south western side of Wyong Road and north of the Pacific Highway approximately 25 m from 
the existing road edge 

 area 2 – eastern side of Wyong Road, between Wyong Road and Anzac Road behind Hungry Jacks 
and McDonalds, approximately 20 m from the existing road edge  

 area 3 – southern side of the Pacific Highway and east of Wyong Road, to the west of the rail corridor, 
approximately 30 m from the existing road edge 

 area 4 – at the end of Tambelin Street and Western side of the Pacific Highway – restricted to a small 
buffer of 5 m from existing unformed track. 
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Photo 3.1 Dense Melaleuca biconvexa thicket to the south of Area 1 

These areas correspond with the projects likely development envelope and have been subject to, population 
counts and age class estimates. 

It is widely accepted that ‘Melaleuca biconvexa’ reproduces both from seedlings (Office of Environment and 
Heritage 2013b) and rhizome growth (Royal Botanic Gardens 2013). It is therefore often difficult to provide a 
visual assessment of population size for this species (Office of Environment and Heritage 2013b).  

To estimate population size and abundance of ‘Melaleuca biconvexa’ within the proposed construction 
footprint, two methods incorporating a broad visual abundance assessment and a stem count were 
completed. A summary table of these visual assessments and stem counts are provided below in Table 3.2. 

Table 3.2 Summary of the ‘Melaleuca biconvexa’ within the proposed construction footprint 

Impacted Area Area 1 Area 2 Area 3 Area 4 Total to be 
removed 

Mature Stems 134 23 7 2 166 

Immature Stems 70 0 47 14 131 

Total 204 23 54 16 297 

Visual abundance assessment 
(Duncan 2001) 

High Low Medium Medium  

 

In addition to the stem counts within the study area, four 20 x 20 m and one 10 X 40 m population density 
quadrats were sampled within the study area (Table 3.3). 
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Table 3.3 Summary of ‘Melaleuca biconvexa’ density samples plots in the study area 

Quadrat Number Stem Counts in (400 m2) Average Stems in 
(400m2) sample plot 

1 2 3 4 5 

Mature Stems 
DBH >20 cm >2m 

35 4 44 18 10 22 

Immature Stems 
DBH <20 cm < 2m 

34 69 57 5 46 42 

Saplings < 1m 17 26 17 39 23 24 

Totals 87 101 121 66 84 88 

 

 
Photo 3.2 ‘Melaleuca biconvexa’ sapling in area 1 
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3.3.1.2 Local population estimate 

The Office of Environment and Heritage clearly defines a local population of a threat-listed plant species as: 

 ‘comprising those individuals occurring in the study area or the cluster of individuals that extend into 
habitat adjoining and contiguous with the study area that could reasonably be expected to be cross-
pollinating with those in the study area.’ (Department of Environment and Climate Change 2007b) 

For the current study the local population of ‘Melaleuca biconvexa’ was defined as the study area and those 
areas of habitat within the local Tuggerah Valley catchments associated with areas of natural vegetation 
upstream and downstream of Tuggerah Creek within the construction footprint area (see Figure 3-1).  

Local population estimates were extrapolated from the mapped area of occurrence for this species (see 
Figure 3-1) and average densities of each age class, determined from the stem counts within sample 
quadrats. 

Within the study area, ‘Melaleuca biconvexa’ was observed as a dominant characteristic species within the 
Swamp Oak Floodplain Forest and River-Flat Eucalypt Forest vegetation communities. These communities 
occupied approximately 3.1 hectares within the study area. 

Within the locality (10 km of the study area) this species was commonly associated, often present as a 
dominant canopy species, with the following vegetation types (Bell 2002): 

 Alluvial Redgum Footslopes Forest (Unit 15). 

 Alluvial Bluegum-Paperbark Mesic Palm Forest (Unit 16). 

 Alluvial Robusta-Paperbark Sedge-Palm Forest (Unit 17). 

The map unit 17 - Alluvial Robusta-Paperbark Sedge-Palm Forest and map unit 15 Alluvial Redgum 
Footslopes Forest vegetation observed within the study area has been mapped as occupying 3.1 hectares 
within the study area. Within the local catchment the two aforementioned communities have been mapped as 
occupying 2.3 ha while in the locality (10 km radius) they have been mapped as occupying 221.6 ha. The 
above four listed vegetation communities combined have been mapped as occupying 3.5 ha within the local 
catchment and approximately 400 ha within the locality (Bell 2002). 

Therefore, by extrapolating the age class information derived from the average density samples, a summary 
of the estimated population within study area and locality is provided in Table 3.4 below.  

Table 3.4 Summary of the Melaleuca biconvexa estimated population in the study area and locality 

Age Class Study Area (3 ha) Local Catchment (Map 
Units 15, 16, 17) 

Locality 10 km (Map units 15, 
16, 17) 

Mature Stems 1,650 1,925 220,000 

Immature Stems 3,150 3,675 420,000 

Total 4,800 5,600 640,000 

Saplings 1,800 2,100 240,000 
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3.3.1.3 Impacts to Melaleuca biconvexa 

The previous study conducted by Sinclair Knight Merz (2013) recorded 137 tree stems have the potential to 
be removed by the project. The previous study recommended that additional targeted surveys using the 
Duncan (2001) methodology be undertaken. The current study has recorded larger numbers of this species 
that maybe impacted upon by the project (297 stems) and this may be due to a precautionary measure being 
undertaken in area 4 where an access track is proposed and a buffer of 10 m has been indicated for 
removal. If the access track is able to be utilised without removal of vegetation then a further 16 stems would 
not be impacted upon by the project.  

Given the project has the potential to remove 6% of the population within the study area and 5% in the local 
catchment and <1% in the locality, it is considered that no further impact assessments are required to be 
undertaken as it is likely that the original conclusions by Sinclair Knight Merz (2013), that the project will not 
have a significant impact upon ‘Melaleuca biconvexa’, remain valid. 

3.3.2 Syzygium paniculatum 

‘Syzygium paniculatum’, which is listed as endangered under the TSC Act and vulnerable under the EPBC 
Act, was recorded in the south east of the study area to the north of Wyong Road and to the south of the 
Pacific Highway (area 3). Approximately 18 individuals ranging in height from a small shrub (less than 1 m) 
to larger trees being 2 to 6 m in height (Photo 3.3) were recorded in area 3. All of these individuals appeared 
to be planted as they were at the base of the roadside plantings or occurred in close proximity. Seventeen of 
the individuals have the potential to be impacted upon by the project. 

It is likely that the original conclusions by Sinclair Knight Merz (2013) that the project is unlikely to have a 
significant impact upon ‘Syzygium paniculatum’, remain valid and no further assessment should be required. 
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Photo 3.3 Syzygium paniculatum in area 3 

3.4 Terrestrial fauna habitats 
The suitability, size and configuration of the fauna habitats correlated broadly with the vegetation 
communities, as summarised in Table 3.5. These areas provided habitat for a range of birds, herpetofauna 
and mammals, and were in moderate to poor condition. 

Habitat features recorded in the study area generally included those associated with freshwater aquatic 
habitat, swamp sclerophyll and swamp oak forest, planted vegetation and cleared land. The habitats and 
species associations are discussed in Sections 3.5.1 to 3.5.3. 

Table 3.5 Fauna habitat with corresponding vegetation description 

Fauna habitat description Corresponding vegetation community 

Aquatic habitat Freshwater Wetlands 

Swamp forest Swamp Oak Floodplain Forest; River-flat Eucalypt Forest on Coastal 
Floodplains; Swamp Sclerophyll Forest 

Roadside plantings Roadside Vegetation; Planted Vegetation 

Exotic vegetation Exotic Vegetation 

3.5 Species of animal 
3.5.1 Species of animal recorded 

A total of 38 species of animal was recorded in the study area (Appendix B), of which, 36 were native. Birds 
accounted for 31 species (86%) and included 1 exotic species, the Common Myna. Mammals were the next 
most abundant fauna group, with five species recorded; three of which were microchiropteran bats, with one 
arboreal mammal, the Common Ringtail Possum and one introduced species, Rabbit. Frogs and reptiles 
were represented by a single common species from each group respectively, Striped Marsh Frog 
(Limnodynastes peronii) and Grass Skink (Lampropholis delicata). 

3.5.2 Threat-listed and Migratory species of animal 

Based on the desk-top assessment, a total of 125 animal species listed as threat-listed or Migratory under 
the TSC Act, FM Act and/or the EPBC Act, have been recorded or predicted to occur within the Project 
locality. A number of those species arose within database searches, due to the site’s proximity to oceanic 
and estuarine habitats, although these habitat types do not occur within the site or its vicinity. Details of these 
species and their habitat requirements are provided in Appendix C. 

Based on the presence of suitable habitat, an additional 34 species of threat-listed or Migratory animal were 
assessed to have a moderate or greater likelihood of occurrence (Appendix C).  

One threat-listed species of bat, Little Bent-wing Bat (Miniopterus australis), was positively recorded within 
the study area via Anabat recording (refer to Appendix C). A further two threat-listed species, Eastern 
Bentwing Bat (Miniopterus schreibersii) and Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris), were 
potentially recorded via Anabat recording (further details are provided in Section 3.5.5). One EPBC Act listed 
Migratory bird species was also recorded during survey works, Black-faced Monarch.  
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Significance assessments for the aforementioned 3 species have already being undertaken for the project by 
Sinclair Knight Merz, (2013) with that study finding that the project was unlikely to have a significant impact 
upon the three microchiropteran bat species and the results from this study were not found to significantly 
change the findings of the previous assessment. Therefore additional impact assessments for these 
microchiropteran bat species have not been completed. 

Remaining threat-listed animals recorded elsewhere from the wider locality, are considered to have a low 
likelihood of occurrence based on the availability of habitat. Full details of species requirements and reasons 
for not considering impacts of the project, for these regionally occurring species, are provided in Appendix C. 

Details regarding threat-listed frog and bat species, for which recent targeted surveys were conducted, are 
treated separately in sections 3.5.3, 3.5.4 and 3.5.5 below respectively. 

3.5.3 Green and Golden Bell Frog 

An initial habitat assessment was undertaken on the first day night to determine the level of survey required. 
The first day night determined that the habitat was sub-optimal and only one night of targeted surveys was 
required. Surveys for the Green and Golden Bell Frog were completed over three days and one night in 
March 2013, and included daytime active searches, nocturnal streamside searches and call playback. 
Although the study area contained potential habitat for this species (albeit of sub-optimal quality) mainly in 
the form of Freshwater Wetlands, this species was not recorded therein. 

An important population of the Green and Golden Bell Frog is considered to be any individual sighted post 
1995, even if individuals have not recently been recorded (Department of the Environment Water Heritage 
and the Arts 2009b). In the locality, one important population occurred approximately 2 km to the north-east 
of the study area and was associated with Tuggerah Nature Reserve (Office of Environment and Heritage 
2013a). Other historic records for this species in the locality are typically pre-1995 records (Office of 
Environment and Heritage 2013a) with none recorded in the study area. 

In NSW, breeding habitat for the Green and Golden Bell Frog includes water bodies that are still, shallow, 
ephemeral, unpolluted (although they can be found in polluted habitats), unshaded, with aquatic plants and 
free of Eastern Gambusia and other predatory fish (Department of the Environment Water Heritage and the 
Arts 2009b; Pyke & White 1996).  

In the study area potential habitat for this species occurred as Freshwater Wetlands, Tuggerah Creek and 
other ephemeral drainage lines. Potential habitat located to the north of Wyong Road consisted of semi-
permanent Freshwater Wetlands, which existed in their current form due to surrounding developments. This 
habitat was bordered by Wyong Road and business developments positioned along Anzac Road. 
Freshwater Wetlands were observed to be stagnant and heavily choked with aquatic vegetation, including 
numerous weeds (refer to Photo 3.4).  
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Photo 3.4 Aquatic habitat (Freshwater Wetlands), north of Wyong Road  

Tuggerah Creek, occurring in the south-east of the study area, essentially occurred as an open-channel and 
was substantially degraded. This habitat was considered poor for Green and Golden Bell Frogs due to its 
degradation from previous disturbances, its lack of significant streamside vegetation, and stagnant and 
seemingly polluted water (refer to Photo 3.5). 

 

Photo 3.5 Aquatic habitat associated with Tuggerah Creek  

Although the study area occurs in the historic distribution of this species, potential habitats recorded therein 
were fragmented, degraded and essentially surrounded by existing road, rail, residential and business 
developments. Collectively, these habitats lacked important microhabitat attributes for this species that would 
make this potentially important breeding habitat, including surrounding terrestrial habitats consisting of 
grassy areas, areas of unshaded and unpolluted water. 
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3.5.4 Wallum Froglet 

Surveys for the Wallum Froglet were completed over three days and one night in March 2013, and included 
daytime active searches, nocturnal streamside searches and call playback. The Wallum Froglet is 
considered restricted to wet heath, acid paperbark swamps and sedge swamps in areas of sandy soil and 
rarely near coastal lakes (Meyer et al. 2006). Although the study area contained potential habitat for this 
species, mainly in the form of swamp forest (refer to Photo 3.6), this species was not recorded therein. 

As indicated by Sinclair Knight Merz (2013), the potential presence of sub-saline soils and proximity of the 
study area to Tuggerah Lake may render this habitat sub-optimal. This is further reinforced by the lack of 
records in close proximity to the study area (Office of Environment and Heritage 2013a). In the locality, 
records for this species predominately occur approximately 4 km to the north of the study area.  

 

Photo 3.6 Swamp forest, south of Wyong Road within the study area 

3.5.5 Threat-listed microchiropteran bats 

One threat-listed species of bat, Little Bentwing Bat, was positively recorded via Anabat recording (refer to 
Figure 3-1, Appendix D). A further two threat-listed species, Eastern Bentwing Bat and Yellow-bellied 
Sheathtail Bat, were potentially recorded via Anabat recording; however, due to the relatively poor call 
sequence, these species were only designated as probable. Although not recorded during current field 
surveys, potential habitat for Eastern False Pipistrelle, Eastern Freetail Bat, Greater Broad-nosed Bat, Large-
eared Pied Bat and Southern Myotis, was recorded therein. However, important habitat features for these 
species were not observed to be abundant in the study area, including a diversity of tree hollows or potential 
roosting caves or their surrogates. Whilst, no roosting caves were recorded in the study area, sub-optimal 
roosting habitat in the form of bridges and culverts were recorded within the study area.  
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4. Impact assessment 
summary 

The previous biodiversity assessment report (Sinclair Knight Merz, 2013) has assessed the projects potential 
impacts under Part 5 of the Environmental Planning & Assessment Act 1979 (EP&A Act). This work included 
significance assessments for all potential threat-listed biodiversity within the study area. This study has 
undertaken further detailed targeted surveys to determine the projects potential impact upon ‘Melaleuca 
biconvexa’, threat-listed bats and frogs. 

Table 4-1 provides a list of the threat-listed communities, flora, microbats and frogs that has been recorded 
and/or has potential habitat within the study area, it also outlines the significant impact assessments that 
have been completed by Sinclair Knight Merz (2013). 

Four threat-listed ecological communities, three threat-listed species of plant and nine threat-listed species of 
microbat and two threat-listed species of frog were either recorded or found to have potential habitat within 
the proposed construction footprint. For the majority of these species and communities significance 
assessments have been completed previously (Sinclair Knight Merz, 2013) and the results from the current 
survey were not found to significantly change the findings of the previous assessment (Table 4-1). 

Four Endangered Ecological Communities, Freshwater wetlands, Swamp Oak Floodplain Forest, Swamp 
Sclerophyll Forest and River-flat Eucalypt Forest, listed under the TSC Act, were identified within the study 
area. Significance assessment have previously been undertaken as part of the ecological assessment 
reporting (Sinclair Knight Merz, 2013) (refer Table 4-1) and the findings from the current survey were not 
found to significantly change the findings of this previous assessment. 

Two threat-listed plant species listed under the TSC Act and the EPBC Act was recorded within the proposed 
construction footprint. ‘Melaleuca biconvexa’ and ‘Syzygium paniculatum’ were both recorded within the 
proposed construction footprint. One species, ‘Maundia triglochinoides’, has a moderate likelihood of 
occurring within the construction footprint. All of the aforementioned threat-listed flora species have been 
assessed by Sinclair Knight Merz (2013) and therefore no additional significant assessment have been 
undertaken as part of this reporting. 

One threat-listed species of microbat, Little Bent-wing Bat was recorded during field surveys.A further seven 
threat-listed microbats and two threat-listed frog species were considered likely to occur within the proposed 
construction footprint with a moderate or greater likelihood of occurrence (Table 4-1) all of the 
aforementioned threat-listed fauna species have previously been assessed by Sinclair Knight Merz (2013) 
and therefore no further impact assessments are required.  
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Table 4-1 Summary of TSC Act and EPBC Act significance assessments for threat-listed flora, frog, microbat and endangered ecological communities 
likely to occur with a moderate or greater likelihood 

Threatened species & 
communities present or 
considered likely to occur in the 
subject site with a moderate or 
greater likelihood. 

TSC Act1 EPBC Act2 Previously 
assessed by 
Sinclair Knight 
Merz (2013) 

Result of 
Sinclair Knight 
Merz (2013) 

Additional 
significance 
assessment 
required 

Likely to be 
significantly 
affected  

Endangered Ecological Communities (EECs) 

Freshwater wetlands on coastal 
floodplains 

EEC - Yes  No significant 
impact 

No No 

River-flat Eucalypt Forest EEC - Yes  No significant 
impact 

No No 

Swamp Oak Floodplain Forest on 
coastal floodplains 

EEC - Yes No significant 
impact 

No No 

Swamp Sclerophyll Forest on Coastal 
Floodplains 

EEC - Yes No significant 
impact 

No No 

Threat-listed plants  

Maundia triglochinoides V - Yes No significant 
impact 

No No 

Melaleuca biconvexa V V Yes No significant 
impact 

No No 

Syzygium paniculatum E1 V Yes No significant 
impact 

No No 

Threat-listed microbats 

Eastern Bent-wing Bat (Miniopterus 
schreibersii oceanensis) 

V - Yes No significant 
impact 

No No 

Large-eared Pied Bat (Chalinolobus 
dwyeri 

V V Yes No significant 
impact 

No No 

Little Bent-wing Bat (Miniopterus 
australis) 

V - Yes No significant 
impact 

No No 
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Threatened species & 
communities present or 
considered likely to occur in the 
subject site with a moderate or 
greater likelihood. 

TSC Act1 EPBC Act2 Previously 
assessed by 
Sinclair Knight 
Merz (2013) 

Result of 
Sinclair Knight 
Merz (2013) 

Additional 
significance 
assessment 
required 

Likely to be 
significantly 
affected  

Southern Myotis (Myotis macropus) V - Yes No significant 
impact 

No No 

Eastern False Pipistrelle (Falsistrellus 
tasmaniensis) 

V - Yes No significant 
impact 

No No 

Eastern Free-tail Bat (Mormopterus 
norfolcensis) 

V - Yes No significant 
impact 

No No 

Greater Broad-nosed Bat (Scoteanax 
rueppellii) 

V - Yes No significant 
impact 

No No 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) 

V - Yes No significant 
impact 

No No 

Threat-listed Frogs       

Green and Golden Bell Frog (Litoria 
aurea) 

V E Yes No significant 
impact 

No No 

Wallum Froglet (Crinia tinnula) V - Yes No significant 
impact 

No No 

Notes:  
1. Listed as an Endangered Ecological Community (EEC), Vulnerable (V) or Endangered (E1) under the Threatened Species Conservation Act 1995. 
2. Listed as Vulnerable (V) or Endangered (E) under the Environment Planning and Biodiversity Conservation Act 1999. 
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5. Conclusions 
A site inspection of the study area was completed from 12 to 14 March 2013 to undertake targeted surveys for the 
threat-listed plant Melaleuca biconvexa, assess the potential occurrence and habitat for threat-listed frog (Wallum 
Froglet and Green and Golden Bell Frog) and microchiropteran bat species.  

The majority of the study area was dominated by native vegetation with the dominant vegetation community 
being Swamp Oak Floodplain Forest. Three other native vegetation communities occurred within the study 
area and these include, Freshwater Wetlands, River-flat Eucalypt Forest and Swamp Sclerophyll Forest. 
Three modified vegetation communities of Roadside Vegetation, Exotic Vegetation and Planted Eucalypts 
were also recorded within the study area (Sinclair Knight Merz 2013). 

The proposed construction footprint will require the removal of 0.26 ha of Swamp Oak Floodplain Forest, 
0.24 ha of Freshwater Wetlands and 0.17 ha of River-flat Eucalypt Forest (Sinclair Knight Merz 2013). All 
three of these communities are listed as endangered under the TSC Act. These threat-listed EECs have 
been previously assessed as part of the ecological assessment (Sinclair Knight Merz 2013) for the project 
and the current study has not changed this finding. A further 2.08 ha of modified vegetation communities of 
Roadside Plantings, Exotic Vegetation and Planted Eucalypts will also be removed as part of the project. 

No endangered population listed under either the TSC Act or the EPBC Act was recorded within the study area. 

Two threat-listed species of plant, Melaleuca biconvexa and Syzygium paniculatum, were recorded and 
Maundia triglochinoides is considered to have potential habitat within the study area.  

Detailed targeted surveys of Melaleuca biconvexa estimates that approximately 297 tree stems have the 
potential to be impacted upon by the project. However an estimation of the current populations within the 
catchment and wider locality these numbers are unlikely to be significant due to the large populations located 
elsewhere within the Wyong LGA (Table 3.4). Significance assessments for all three species have been 
undertaken as part of the Review of Environmental Factors Biodiversity Assessment reporting for the project 
(Sinclair Knight Merz 2013). The previous assessment found that the project was unlikely to have a 
significant impact upon the aforementioned three threat-listed flora species and the findings of this report 
were not found to significantly change the findings of the previous assessment (Sinclair Knight Merz 2013). 
Therefore no additional significant assessments for species of threat-listed plants are required. 

Targeted surveys for green and Golden Bell Frog and Wallum Froglet conducted over the site did not find 
these species present. Further, desktop investigation as to the distribution and historical presence of these 
species in the wider locality found that there are no previous records for these species at the site or its 
vicinity. Habitat assessments conducted within the site in relation to the known preferred habitats of both frog 
species found that the habitats were not suited to either species and were generally in a degraded state.  

Targeted surveys for microchiropteran bats within the site found one threat-listed species (Little Bent-wing 
Bat) present and fragments of call sequences suggestive, but not conclusive, of the presence of two other 
threat-listed microchiropteran bats, the Eastern Bent-wing Bat and the Yellow-bellied Sheathtail Bat, were 
also noted. Although these bats and a further five bat species were assessed as have foraging opportunities 
within the proposed construction footprint due to their local occurrence and highly mobile nature, there are 
limited roosting opportunities within the proposed construction footprint for both hollow-dwelling or cave-
dwelling microchiropteran bat species. These limited roosting sites include culverts and bridges which 
contain roosting habitat however no maternity/permanent roost sites in the form of caves are present within 
the study area. 
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Assessment of habitat for threat-listed or Migratory fauna, across the impact zone of the site and the wider 
locality, found that the loss of a small amount of potential habitat for locally occurring bat, bird and frog 
species is unlikely to represent a significant impact upon local populations, particularly in light of the 
abundance of high quality habitat elsewhere in the vicinity and wider locality of the proposed construction 
footprint. 
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Appendix A  

Threatened Plant Species 

 



Family Name Species Name Common Name EPBC 
Act 
Status

1 

TSC Act 
Status

2 
Habitat Data Source

3 
Likelihood of 
occurrence

4
 

Asteraceae Rutidosis heterogama Heath Wrinklewort V V   Occurs in coastal districts from Maclean to the Hunter Valley and inland to 
the Torrington region.  Grows in heath on sandy soils and moist areas in 
open forest, and has been recorded along disturbed roadsides {Department 
of Environment and Conservation, 2005 #762; Royal Botanic Gardens, 
2005 #404}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Low – no potential 

habitat present. 

Dilleniaceae Hibbertia procumbens Spreading Guinea 
Flower  

 E1   Recorded only from Mangrove Mtn and grows in heath on sandy soils 
{Harden, 2000 #2}. 

OEH Database 
Plantnet 
 

Low – no potential 

habitat present. 

Fabaceae (Mimosoideae) Acacia bynoeana Bynoes Wattle V E1   Occurs south of Dora Creek-Morisset area to Berrima and the Illawarra 
region and west to the Blue Mountains. It grows mainly in heath and dry 
sclerophyll forest on sandy soils {Harden, 2002 #5}. Seems to prefer open, 
sometimes disturbed sites such as trail margins and recently burnt areas. 
Typically occurs in association with Corymbia gummifera, Eucalyptus 
haemastoma, E. gummifera, E. parramattensis, E. sclerophylla, Banksia 
serrata and Angophora bakeri {NSW National Parks and Wildlife Service, 
1999 #61}. 

OEH Database 
Plantnet 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Geraniaceae Pelargonium sp. 
Striatellum (G. W. Carr 
10345) 

Omeo Stork's-bill E E1   Known to occur in New South Wales and Victoria in habitat usually located 
just above the high water level of irregularly inundated or ephemeral lakes 
and in the transition zone between surrounding grasslands or pasture and 
the paludal and aquatic communities. During dry periods, the species is 
known to colonise exposed lake beds  
{NSW Scientific Committee, 2010 #3826}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Low – no potential 

habitat present. 

Juncaginaceae Maundia triglochinoides -  V   Occurs north from Sydney. Grows in swamps, creeks or shallow freshwater 
30 to 60 cm deep on heavy clay, low nutrients. Associated with wetland 
species such as Triglochin procerum {Harden, 1993 #4}. 

OEH Database 
Plantnet 
 

Moderate – Potential 

habitat in the 
Freshwater Wetlands 

Lamiaceae Prostanthera askania Tranquility Mintbush  E E1   Restricted to the Ourimbah--Narara area where it currently known to exist in 
five populations.  It grows in sclerophyll forest on ridges in or adjacent to 
rainforest 
grows in sclerophyll forest on ridges in or adjacent to rainforest {Harden, 
1992 #3; NSW Scientific Committee, 1998 #445}. 

Plantnet 
OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Lamiaceae Prostanthera junonis Somersby Mintbush E E1   Grows in sclerophyll forest and woodland, usually near the coast, in sandy 
loamy soils, overlying sandstone. Occurs in Mangrove Mtn and Sydney 
districts {Harden, 1992 #3}. 

Plantnet 
OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Moraceae Streblus pendulinus Whalebone Tree E  On the Australian mainland, Siah’s Backbone is found in warmer 
rainforests, chiefly along watercourses. The altitudinal range is from near 
sea level to 800 m above sea level. The species grows in well developed 
rainforest, gallery forest and drier, more seasonal rainforest{Australian 
Tropical Plants, 2010#3934}. 
On Norfolk Island, the species is found in a variety of forest types, though it 
is rare {Director of National Parks, 2010#3935}. 
 

Plantnet 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Myrtaceae Angophora inopina Charmhaven Apple V V   Restricted to the Charmhaven - Wyee area where it grows in open dry 
sclerophyll woodland of Eucalyptus haemastoma and Corymbia gummifera 
with a dense shrub understorey. Occurs on deep white sandy soils over 
sandstone, often with some gravelly laterite {Harden, 2002 #5; NSW 
Scientific Committee, 1998 #113}. 

Plantnet 
OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Myrtaceae Callistemon linearifolius Netted Bottle Brush  V   Occurs chiefly from Georges to the Hawkesbury River where it grows in dry 
sclerophyll forest, open forest, scrubland or woodland on sandstone.  
Found in damp places, usually in gullies {Robinson, 1994 #16;Fairley, 2002 
#15;Harden, 2002 #5}.  Within the Sydney region, recent records are limited 
to the Hornsby Plateau area near the Hawkesbury River {NSW Scientific 
Committee, 1999 #63}. 

OEH Database 
Plantnet 

Low – no potential 

habitat present. 
 

Myrtaceae Darwinia peduncularis   V   Occurs from Hornsby to Hawkesbury River and west to Glen Davies where 
it grows in dry sclerophyll forest on sandstone hillsides and ridges {Harden, 
2002 #5}. Known to occur along watercourses {Benson, 2001 #181}. 
Usually grows on or near rocky outcrops on sandy, well drained, low 
nutrient soil over sandstone {Department of Environment and Climate 
Change, 2007 #1653}. 

OEH Database 
Plantnet 

Low – no potential 

habitat present. 
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Myrtaceae Eucalyptus camfieldii Heart-leaved 
Stringybark 

V V   Camfield’s Stringybark is known from Norah Head, on the NSW Central 
Coast, to Waterfall and the Royal National Park, south of Sydney {Fairley, 
2004 #523}. Within this area it occurs in scattered locations including Peats 
Ridge, Mt Colah, West Head, Terrey Hills, Killara, North Head, Menai, 
Wattamolla and a few other sites within the Royal National Park {Fairley, 
2004 #523}. Camfield’s Stringybark occurs in shallow sandy soils overlying 
Hawkesbury sandstone within coastal heath, generally on exposed sandy 
ridges. It occurs mostly in small scattered stands near the boundary of tall 
coastal heaths and low open woodlands of the slightly more fertile inland 
areas {Department of Environment Water Heritage and the Arts, 2008 
#3587}. Associated species frequently include Brown Stringybark (E. 
capitellata), Scribbly Gum (E. haemastoma), Narrow-leaved Stringybark (E. 
oblonga), Silvertop Ash (E. sieberi), Smooth-barked Apple (Angophora 
costata), Dwarf Apple (A. hispida), Red Bloodwood (Corymbia gummifera), 
Scrub She-oak (Allocasuarina distyla), Slender Tea Tree (Leptospermum 
trinervium), and Fern-leaved Banksia (Banksia oblongifolia) {Leigh, 1984 
#3171}{Benson, 1998 #3588}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Low – no potential 

habitat present. 

Myrtaceae Eucalyptus pumila Pokolbin Mallee V V   Now only known from a single stand near Pokolbin where it grows in 
sclerophyll shrubland on skeletal soil on sloping sandstone {Harden, 2002 
#5}.  Previously  recorded from Muswellbrook and Wyong {Brooker, 1999 
#355}. 

OEH Database 
Plantnet 

Low – no potential 

habitat present. 

Myrtaceae Melaleuca biconvexa Biconvex Paperbark V V   Occurs as disjunct populations in coastal New South Wales from Jervis Bay 
to Port Macquarie, with the main concentration of records is in the 
Gosford/Wyong area {NSW Scientific Committee, 1998 #145}. Grows in 
damp places, often near streams, or low-lying areas on alluvial soils of low 
slopes or sheltered aspects {Harden, 2002 #5; Department of Environment 
and Climate Change, 2008 #1913}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Recorded – Large 

population of this 
species was recorded 
in the Swamp Oak 
Floodplain Forest and 
the River-flat Eucalypt 
Forest within the study 
area. 

Myrtaceae Syzygium paniculatum Magenta Lilly Pilly V E1   Occurs between Buladelah and St Georges Basin where it grows in 
subtropical and littoral rainforest on sandy soils or stabilized dunes near the 
sea {Harden, 2002 #5}. On the south coast the Magenta Lilly Pilly occurs on 
grey soils over sandstone, restricted mainly to remnant stands of littoral 
(coastal) rainforest. On the central coast Magenta Lilly Pilly occurs on 
gravels, sands, silts and clays in riverside gallery rainforests and remnant 
littoral rainforest communities {Department of Environment and Climate 
Change, 2008 #1913}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Recorded – 

approximately 18 
individuals were 
recorded within the 
roadside plantings 
within the study area. 

Orchidaceae Caladenia porphyrea -  E1   Caladenia porphyrea has a highly restricted geographic distribution. It has 
been recorded from 2 localities in the Wyong local government area c. 2 km 
apart {NSW Department of Environment and Conservation, 2006 #1161}. 

OEH Database 
Plantnet 

Low – no potential 

habitat present. 

Orchidaceae Caladenia tessellata Thick Lip Spider Orchid V E1   Occurs south of Swansea where it grows on clay loam or sandy soils 
{Harden, 1993 #4}. Prefers low open forest with a heathy or sometimes 
grassy understorey {Bishop, 2000 #12}. Within NSW, currently known from 
two disjunct areas; one population near Braidwood on the Southern 
Tablelands and three populations in the Wyong area on the Central Coast. 
Previously known also from Sydney and South Coast areas {NSW Scientific 
Committee, 2002 #292}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Low – no potential 

habitat present. 

Orchidaceae Cryptostylis hunteriana Leafless Tongue Orchid V V   Occurs south from the Gibraltar Range, chiefly in coastal districts but also 
extends on to tablelands.  Grows in swamp-heath and drier forest on sandy 
soils on granite & sandstone.  Occurs in small, localised colonies most often 
on the flat plains close to the coast but also known from some mountainous 
areas growing in moist depressions and swampy habitats {Harden, 1993 
#4; NSW National Parks and Wildlife Service, 1999 #502}. 

OEH Database 
Protected Matters 
Search Tool 
Plantnet 

Low – no potential 

habitat present. 

Orchidaceae Diuris bracteata - X E1   A terrestrial ‘donkey’ orchid with yellow flowers with blackish markings 
Diuris bracteata is now known from a few sites in dry sclerophyll woodland 
in the Sydney Basin Bioregion. Previously presumed extinct (see ROTAP 
listing), the total number of individuals is about 50 and the known 
populations do not occur in conservation reserves {Harden, 1993 #4} 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Orchidaceae Diuris praecox Rough Double Tail V V   Occurs in coastal and near-coastal districts from Ourimbah to Nelson Bay 
where it grows in sclerophyll forest {Harden, 1993 #4} often on hilltops or 
slopes {Bishop, 2000 #12}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 
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Orchidaceae Genoplesium insigne Variable Midge Orchid  E1   This terrestrial orchid occurs between Chain Valley Bay and Wyong in 
Wyong local government area. It grows in heathland and forest and is 
associated with Themeda australis amongst shrubs and sedges. Typcially it 
occurs in dry sclerophyll woodland dominated by Eucalyptus haemastoma, 
Corymbia gummifera, Angophora costata and Allocasuarina littoralis 
{Department of Environment and Climate Change, 2009 #2829}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Orchidaceae Rhizanthella slateri Eastern Australian 
Underground Orchid 

E V   Highly cryptic as only the flowers may occur above ground. It is more 
frequent in areas of soil disturbance, but further habitat characteristics or 
associated vegetation types are poorly known, possibly occuring in 
sclerophyll forests {Harden, 1993 #4}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Proteaceae Grevillea parviflora 
subsp. parviflora 

Small-flower Grevillea V V   Mainly known from the Prospect area (but now extinct there) and lower 
Georges River to Camden, Appin and Cordeaux Dam areas, with a disjunct 
populations near Putty, Cessnock and Cooranbong.  Grows in heath or 
shrubby woodland in sandy or light clay soils usually over thin shales {NSW 
Scientific Committee, 1998 #78; Harden, 2002 #5}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Rutaceae Asterolasia elegans  E E1   Only known to occur in one locality, north of Maroota, where it grows in wet 
sclerophyll forest on moist hillsides {Harden, 2002 #5}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Tremandraceae Tetratheca glandulosa Glandular Pink-bell V V   Occurs from Mangrove Mountain to the Blue Mountains where it grows in 
sandy or rocky heath or scrub {Harden, 1992 #3}. Associated with shale-
sandstone transition habitat where shale-cappings occur over sandstone, 
with associated soil landscapes such as Lucas Heights, Gymea, Lambert 
and Faulconbridge. Topographically, the plant occupies ridgetops, upper-
slopes and to a lesser extent mid-slope sandstone benches. Soils are 
generally shallow, consisting of a yellow, clayey/sandy loam. Stony lateritic 
fragments are also common in the soil profile on many of these ridgetops. 
Vegetation structure varies from heaths and scrub to woodlands/open 
woodlands, and open forest. Vegetation communities correspond broadly to 
Benson & Howell’s Sydney Sandstone Ridgetop Woodland (Map Unit 10ar). 
Common woodland tree species include: Corymbia gummifera, C. eximia, 
Eucalyptus haemastoma, E. punctata, E. racemosa, and/or E. sparsifolia, 
with an understorey dominated by species from the families Proteaceae, 
Fabaceae, and Epacridaceae {Department of Environment and Climate 
Change, 2008 #1913}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

Tremandraceae Tetratheca juncea Black-eyed Susan V V   Occurs in coastal districts from Buladelah to Port Macquarie where it grows 
in dry sclerophyll forest and occasionally swampy heath in sandy, {Harden, 
1992 #3} low nutrient soils with a dense understorey of grasses. Specifically 
it is known to occur within Coastal Plains Smooth-barked Apple Woodland 
and Coastal Plains Scribbly Gum Woodland {Payne, 2002 #296}. 

OEH Database 
Protected Matters 
Search Tool 

Low – no potential 

habitat present. 

 

 
Notes: 
1. Listed as Vulnerable (V), Endangered (E) or Critically Endangered (CE) under the EPBC Act. 
2. Listed as an Endangered Population (EP), Vulnerable (V), Endangered (E1), Critically Endangered (CE)  or Extinct (E4) under the TSC Act. 
3. EPBC = EPBC Act Protected Matters Search Tool Report 
Atlas of NSW Wildlife = Office of Environment and Heritage Bionet Atlas – 10 km buffer of study area 
OEH = Office of Environment and Heritage Species, populations and ecological communities database  
PlantNet = The Royal Botanic Gardens PlantNet database – 25 km buffer of study area 
DPI = Department of Trade and Investment Regional Infrastructure and Services Species, populations & ecological communities database 
4. Refer to Section 2.6 of the main report 



 
 

 

Appendix B  

Species of animal recorded 

 



 
  

Scientific Name Common Name EPBC Act Status1 TSC Act Status2 Observation Type3 

Amphibians 

Limnodynastes peronii Brown-striped Frog   O, W 

Birds 

Acanthiza pusilla Brown Thornbill   O 

Accipiter fasciatus Brown Goshawk   O 

Acridotheres tristis Common Myna  U (NSW) O, W 

Acrocephalus stentoreus Clamorous Reed-Warbler   W 

Anas gracilis Grey Teal   O 

Anthochaera carunculata Red Wattlebird   W 

Aquila audax Wedge-tailed Eagle   O 

Coracina novaehollandiae Black-faced Cuckoo-shrike   W 

Corvus coronoides Australian Raven   O, W 

Cracticus torquatus Grey Butcherbird   W 

Eopsaltria australis Eastern Yellow Robin   W 

Grallina cyanoleuca Magpie-lark   O 

Gymnorhina tibicen Australian Magpie   O 

Hirundo neoxena Welcome Swallow   O 

Malurus cyaneus Superb Fairy-wren   W 

Manorina melanocephala Noisy Miner   O 

Manorina melanophrys Bell Miner   W 

Meliphaga lewinii Lewin's Honeyeater   W 

Monarcha melanopsis Black-faced Monarch M  O, W 

Neochmia temporalis Red-browed Finch   O 

Ocyphaps lophotes Crested Pigeon   W 

Pachycephala pectoralis Golden Whistler   O 

Plectorhyncha lanceolata Striped Honeyeater   W 

Psophodes olivaceus Eastern Whipbird   O, W 

Ptilonorhynchus violaceus Satin Bowerbird   W 

Rhipidura fuliginosa Grey Fantail   W 

Sericornis frontalis White-browed Scrubwren   W 

Strepera graculina Pied Currawong   W 

Trichoglossus haematodus Rainbow Lorikeet   O, W 

Vanellus miles Masked Lapwing   W 

Zosterops lateralis Silvereye   W 

 



Scientific Name Common Name EPBC Act Status1 TSC Act Status2 Observation Type3 

Mammals 

Chalinolobus gouldii Gould's Wattled Bat   W 

Miniopterus australis Little Bent-wing Bat  V (NSW) W 

Nyctophilus sp. Long-eared bat   W 

Oryctolagus cuniculus Rabbit  U (NSW) O 

Pseudocheirus peregrinus Common Ringtail Possum   O 

Reptiles 

Lampropholis delicata Grass Skink   O 
 

1. Listed as Vulnerable (V), Endangered (E) or Critically Endangered (CE) under the EPBC Act. 
2. Listed as an Endangered Population (EP), Vulnerable (V), Endangered (E) or Critically Endangered (CE) under the TSC Act. 
3. O= Observed, W= Heard Call, T= Trapped or hand-held, K= Tracks 
  

 



 
 

 

Appendix C  

Threatened Animal Species 

 



Likelihood of occurrence of threat-listed species and populations of animals previously recorded, or predicted to occur within 10 km of the study area 

 
 

 

Scientific name Common Name EPBC Act 
Status

1 
TSC Act 
Status

2 
Habitat Data source

3 
Likelihood of occurrence

4
  

Amphibians       

Crinia tinnula Wallum Froglet  V ( NSW ) Occurs along coast from south-eastern Queensland to Sydney. Mostly 
associated with swamps, dams and flooded roadside ditches, usually in 
heathland, where it is confined to acid, paperbark swamps and sedge swamps of 
the 'wallum' country. Males call any time of year. Breed in late winter {Anstis, 
2002 #540; NSW National Parks and Wildlife Service, 2002 #320}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Heleioporus australiacus Giant Burrowing 
Frog 

V V ( NSW ) Exists as two distinct populations: a northern population on the sandstone 
geology of the Sydney Basin, from Wollemi National Park in the north, south to 
Jervis Bay; and a southern population in disjunct pockets from about Narooma 
south into eastern Victoria. In the northern population there is a marked 
preference for sandstone ridgetop habitat and broader upland valleys where the 
frog is associated with small headwater and slow flowing to intermittent 
creeklines. The vegetation is typically woodland, open woodland and heath and 
may be associated with ‘hanging swamp’ seepage lines and where small pools 
form from collected water. Also observed occupying artificial ponded structures 
such as fire dams, gravel ‘borrows’, detention basins and box drains that have 
naturalised and are surrounded by undisturbed habitat. In the southern 
population, records appear to be associated with Devonian igneous and 
sedimentary formations and Ordovician metamorphics and are generally from 
more heavily timbered areas. It is absent from areas that have been cleared for 
agriculture or for urban development. Breed in summer and autumn in burrows 
in the banks of small creeks {Cogger, 2000 #20; NSW National Parks and 
Wildlife Service, 2001 #47}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Litoria aurea Green and Golden 
Bell Frog 

V E1 ( NSW ) Has a fragmented distribution of mainly near coastal locations from Lakes 
Entrance (Victoria) to south of the NSW-Queensland border. For breeding it 
utilises a wide range of waterbodies, including both natural and man-made 
structures, such as marshes, dams and stream sides, and ephemeral locations 
that are more often dry than wet. It is found in small pockets of habitat in 
otherwise developed areas and has the tendency of often turning up in highly 
disturbed sites. Fast flowing rivers and streams appear to be one of the few 
types of water body not utilized for breeding purposes. Habitat attributes 
associated with the species’ presence include that the water body is shallow, still 
or slow flowing, ephemeral and/or widely fluctuating, unpolluted and without 
heavy shading. Permanent waterbodies are also known to be used and there is 
historical evidence of occupation of large, often deep and permanent bodies of 
water. There is a clear preference for sites with a complexity of vegetation 
structure and terrestrial habitat attributes that favour the species include 
extensive grassy areas and an abundance of shelter sites such as rocks, logs, 
tussock forming vegetation and other cover used for foraging and shelter. Over-
wintering shelter sites may be adjacent to or some distance away from breeding 
sites but the full range of possible habitat used for this purpose is not yet well 
understood {Department of Environment and Conservation, 2004 #397; 
Department of Environment and Conservation, 2005 #398}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 
Although suitable disturbed habitat 
is present for this species there are 
no records that suggest that this 
species has a currently extant 
population in the locality of the site. 

Litoria brevipalmata Green-thighed 
Frog 

 V ( NSW ) Green-thighed Frogs occur in a range of habitats from rainforest and moist 
eucalypt forest to dry eucalypt forest and heath, typically in areas where surface 
water gathers after rain {Department of Environment and Climate Change, 2009 
#2829} . 
Breeding occurs following heavy rainfall in late spring and summer, with frogs 
aggregating around grassy semi-permanent ponds and flood-prone grassy 
areas. 
The frogs are thought to forage in leaf-litter. 
Isolated localities along the coast and ranges from the NSW central coast to 
south-east Queensland. 

 

 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Litoria littlejohni Littlejohn's Tree 
Frog, Heath Frog 

V V ( NSW ) Distributed along the eastern slopes of the Great Dividing Range from Watagan 
State Forest near Wyong, south to Buchan in north-eastern Victoria. It appears 
to be restricted to sandstone woodland and heath communities at mid to high 
altitude. It forages both in the tree canopy and on the ground, and it has been 
observed sheltering under rocks on high exposed ridges during summer. It is not 
known from coastal habitats {NSW Scientific Committee, 2000 #57}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Mixophyes balbus Stuttering Frog V E1 ( NSW ) Terrestrial species, found in rainforest, Antarctic beech forest or wet sclerophyll 
forest. The species depends on freshwater streams and riparian vegetation for 
breeding and habitation. No records are known from riparian habitat that has 
been disturbed {NSW Scientific Committee, 2003 #58; Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Mixophyes iteratus Giant Barred Frog E E1 ( NSW ) Terrestrial species which occurs in rainforests, Antarctic beech or wet sclerophyll 
forests.  Feeds on insects and smaller frogs {Cogger, 2000 #20}. The species is 
associated with permanent flowing drainages, from shallow rocky rainforest 
streams to slow-moving rivers in lowland open forest. It is not known to utilise 
still water areas {NSW Scientific Committee, 1999, #48}. More prevalent at lower 
altitudes and in larger streams than its 
congeners, although has been recorded up to 1000 metres asl. {NSW National 
Parks and Wildlife Service, 1999 #502}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pseudophryne australis Red-crowned 
Toadlet 

 V ( NSW ) Occurs within 160 km of Sydney where it is restricted to Hawkesbury Sandstone.  
It breeds in deep grass and debris adjacent to ephemeral drainage lines.  When 
not breeding individuals are found scattered on sandstone ridges under rocks 
and logs {Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area 

Birds       

Actitis hypoleucos Common 
Sandpiper 

M  The Common Sandpiper utilises a wide range of coastal wetlands and some 
inland wetlands, with varying levels of salinity, and is mostly found around 
muddy margins or rocky shores and rarely on mudflats. It has been recorded in 
estuaries and deltas of streams, banks farther upstream; around lakes, pools, 
billabongs, reservoirs, dams and claypans, and occasionally piers and jetties. 
The muddy margins utilised by the species are often narrow, and may be steep. 
The species is often associated with mangroves, and sometimes found in areas 
of mud littered with rocks or snags {Geering, 2007 #3647}{Higgins, 1996 #648}. 
Roost sites are typically on rocks or in roots or branches of vegetation, 
especially mangroves. The species is known to perch on posts, jetties, moored 
boats and other artificial structures, and to sometimes rest on mud or 'loaf' on 
rocks {Higgins, 1996 #648}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area 

Anseranas semipalmata Magpie Goose  V ( NSW ) Occurs in shallow wetlands such as large swamps and dams, especially with 
dense growth of rushes or sedges, and with permanent lagoons and grassland 
nearby. Feeds on seeds, tubers and green grass. Form large nesting colonies 
during the wet season. During the dry season this species migrates hundreds of 
kilometres to perennial swamps {Garnett, 2000 #21; NSW National Parks and 
Wildlife Service, 2002 #320}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Anthochaera phrygia 
(syn. Xanthomyza 
phrygia) 

Regent 
Honeyeater 

EM CE ( NSW ) Occurs mostly in box-ironbark forests and woodland and prefers wet, fertile sites 
such as along creek flats, broad river valleys and foothills. Riparian forests with 
Casuarina cunninghamiana and Amyema cambagei are important for feeding 
and breeding. Spotted Gum and Swamp Mahogany forests are also important 
feeding areas in coastal areas. Important food trees include Eucalyptus 
sideroxylon (Mugga Ironbark), E. albens (White Box), E. melliodora (Yellow Box) 
and E. leucoxylon (Yellow Gum) {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Apus pacificus Fork-tailed Swift M  Breeds in the northern hemisphere, wintering south to Australia. It is almost 
exclusively aerial, flying from less than 1 m to at least 300 m above ground. It 
mostly occurs over inland plains but sometimes above foothills or in coastal 
areas over cliffs, beaches, islands and well out to sea. It also occurs over towns 
and cities. It mostly occurs over dry and/or open habitats, including riparian 
woodland and tea-tree swamps, low scrub, heathland or saltmarsh, grassland, 
spinifex sandplains, farmland and sand-dunes. It sometimes occurs above 
forests. It probably roosts aerially, but has occasionally been observed to land 
{Higgins, 1999 #531}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 
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Ardea ibis Cattle Egret M  Occurs in tropical and temperate grasslands, wooded lands and terrestrial 
wetlands and very rarely in arid and semi-arid regions. High numbers may occur 
in moist, poorly drained pastures with high grass; it avoids low grass pastures 
but has been recorded on earthen dam walls and ploughed fields. It is commonly 
associated with the habitats of farm animals, particularly cattle, but also pigs, 
sheep, horses and deer. It is known to follow earth-moving machinery and has 
been located at rubbish tips. It uses predominately shallow, open and fresh 
wetlands including meadows and swamps with low emergent vegetation and 
abundant aquatic flora {Marchant, 1990 #3649}{Morton, 1989 #3648}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Ardea modesta Eastern Great 
Egret 

M  Great Egrets occur throughout most of the world. They are common throughout 
Australia, with the exception of the most arid areas. Great Egrets prefer shallow 
water, particularly when flowing, but may be seen on any watered area, including 
damp grasslands. Great Egrets can be seen alone or in small flocks, often with 
other egret species, and roost at night in groups. In Australia, the breeding 
season of the Great Egret is normally October to December in the south and 
March to May in the north. This species breeds in colonies, and often in 
association with cormorants, ibises and other egrets.  {Australian Museum, 2003 
#401}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Arenaria interpres Ruddy Turnstone M  Occurs at beaches and coasts with exposed rock, stony or shell beaches, 
mudflats, exposed reefs and wave platforms {Morcombe, 2003 #992}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Botaurus poiciloptilus Australasian 
Bittern 

E E1 ( NSW ) Occurs in shallow, vegetated freshwater or brackish swamps. Requires 
permanent wetlands with tall dense vegetation, particularly bulrushes and 
spikerushes. When breeding, pairs are found in areas with a mixture of tall and 
short sedges but will also feed in more open territory. {Garnett, 2000 #21; NSW 
National Parks and Wildlife Service, 2002 #320}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Burhinus grallarius Bush Stone-curlew  E1 ( NSW ) Inland habitat consists of open forest and woodlands with few, if any, shrubs, 
and short, sparse grasses of less than 15cm in height, with scattered fallen 
timber, leaf litter and bare ground present {Department of Environment and 
Conservation NSW, 2006 #3631}. In coastal areas, structurally similar elements 
of tidal and estuarine communities (Casuarina woodlands, saltmarsh and 
mangroves) provide suitable habitat {Price, 2004 #3630}. Nesting sites are 
frequently located in relatively open areas, where ground cover is extremely low 
and/or sparse including native vegetation and mown lawns, ploughed paddocks 
and paddocks cut for hay, dirt and gravel roads, seaweed on sand beach, 
playing fields, vacant lots {Department of Environment and Conservation NSW, 
2006 #3631}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calidris acuminata Sharp-tailed 
Sandpiper 

M  Occurs in a variety of habitats: tidal mudflat, mangrove swamps, saltmarshes, 
shallow fresh, brackish, salt inland swamps and lakes; flooded and irrigated 
paddocks, sewage farms and commercial saltfields {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calidris alba Sanderling M V ( NSW ) A coastal species found on low and open sand beaches exposed to open sea-
swells. A migratory species, it has been recorded in NSW from September to 
May {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calidris canutus Red Knot M  In Australasia the Red Knot mainly inhabit intertidal mudflats, sandflats and 
sandy beaches of sheltered coasts, in estuaries, bays, inlets, lagoons and 
harbours; sometimes on sandy ocean beaches or shallow pools on exposed 
wave-cut rock platforms or coral reefs. They are occasionally seen on terrestrial 
saline wetlands near the coast, such as lakes, lagoons, pools and pans, and 
recorded on sewage ponds and saltworks, but rarely use freshwater swamps. 
They rarely use inland lakes or swamps {Higgins, 1996 #648}.  

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calidris ferruginea Curlew Sandpiper M E1 ( NSW ) Occurs in inter-tidal mudflats of estuaries, lagoons, mangrove channels and also 
around lakes, dams, floodwaters and flooded saltbush surrounding inland lakes 
{Morcombe, 2003 #992}. 

 

 

 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Calidris ruficollis Red-necked Stint M  Mostly found in coastal areas, including sheltered inlets, bays lagoons and 
estuaries. They also occur in shallow wetlands near the coast or inland, 
including lakes, waterholes and dams {Higgins, 1996 #648}. They forage in 
mudflats, shallow water, sandy open beaches, flooded paddocks and in 
samphire feeding along the edges. The species roosts on sheltered beaches, 
spits, banks or islets, of sand, mud, coral or shingle. Occasionally they roost on 
exposed reefs or shoals {Higgins, 1996 #648} and amongst seaweed, mud and 
cow-pats {Hobbs, 1961 #3663}. During high tides they may also use sand dunes 
and claypans. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calidris tenuirostris Great Knot M V ( NSW ) Generally a coastal species found on tidal mudflats and sandy ocean shores. A 
migratory species visiting Australian waters between September and March 
{Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

 V ( NSW ) Occurs in wetter forests and woodland from sea level to an altitude over 2000 
metres, timbered foothills and valleys, coastal scrubs, farmlands and suburban 
gardens {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Calyptorhynchus lathami Glossy Black-
Cockatoo 

 V ( NSW ) Occurs in eucalypt woodland and forest with Casuarina/Allocasuarina spp. 
Characteristically inhabits forests on sites with low soil nutrient status, reflecting 
the distribution of key Allocasuarina species. The drier forest types with intact 
and less rugged landscapes are preferred by the species. Nests in tree hollows 
{Garnett, 2000 #21; NSW National Parks and Wildlife Service, 1999 #55}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Charadrius bicinctus Double-banded 
Plover 

M  The Double-banded Plover is found on littoral, estuarine and fresh or saline 
terrestrial wetlands and also saltmarsh, grasslands and pasture. It occurs on 
muddy, sandy, shingled or sometimes rocky beaches, bays and inlets, harbours 
and margins of fresh or saline terrestrial wetlands such as lakes, lagoons and 
swamps, shallow estuaries and rivers. It is sometimes associated with coastal 
lagoons, inland saltlakes, exposed seagrass beds, exposed reefs and rock 
platforms and coastal sand dunes {Marchant, 1993 #534}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Charadrius leschenaultii Greater Sand 
Plover 

M V ( NSW ) Entirely coastal in NSW foraging on intertidal sand and mudflats in estuaries, 
and roosting during high tide on sand beaches or rocky shores. A migratory 
species it is found in New South Wales generally during the summer months 
{Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Charadrius mongolus Lesser Sand 
Plover 

M V ( NSW ) Migratory bird that migrates from the northern hemisphere to coastal areas of 
northern and east coast of Australia {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Chthonicola sagittata 
(syn. Pyrrholaemus 
sagittatus) 

Speckled Warbler  V ( NSW ) Occurs in a wide range of eucalypt dominated vegetation with a grassy 
understorey and is often found on rocky ridges or in gullies.  It feeds on seeds 
and insects and builds domed nests on the ground {Garnett, 2000 #21}. The 
species has been shown to decrease in abundance as woodland area 
decreased, and it appears to be extinct in districts where no fragments larger 
than 100ha remain {Barrett, 1994 #3628}. Isolation of Speckled Warbler 
populations in small remnants increases their vulnerability to local extinction as a 
result of stochastic events and decreases their genetic viability in the long term 
{NSW Scientific Committee, 2001 #245}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Circus assimilis Spotted Harrier  V ( NSW ) The Spotted Harrier occurs throughout the Australian mainland in grassy open 
woodland including acacia and mallee remnants, inland riparian woodland, 
grassland and shrub steppe (e.g. chenopods) {Marchant, 1993 #534}. It is found 
mostly commonly in native grassland, but also occurs in agricultural land, 
foraging over open habitats including edges of inland wetlands. The diet of the 
Spotted Harrier includes terrestrial mammals, birds and reptiles, occasionally 
large insects and rarely carrion {Department of Environment Climate Change 
and Water, 2010 #3228}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Climacteris picumnus 
victoriae 

Brown Treecreeper 
(eastern 
subspecies) 

 V ( NSW ) Found in eucalypt woodlands and dry open forest of the inland slopes and plains 
inland of the Great Dividing Range; mainly in habits woodlands dominated by 
stringybarks or other rough-barked eucalypts. Nesting occurs in tree hollows 
{Department of Environment and Conservation, 2005 #3051}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Daphoenositta 
chrysoptera 

Varied Sittella  V ( NSW ) The Varied Sittella inhabits most of mainland Australia except the treeless 
deserts and open grasslands. It inhabits eucalypt forests and woodlands, 
especially rough-barked species and mature smooth-barked gums with dead 
branches, mallee and Acacia woodland. The Varied Sittella feeds on arthropods 
gleaned from crevices in rough or decorticating bark, dead branches, standing 
dead trees, and from small branches and twigs in the tree canopy. It builds a 
cup-shaped nest of plant fibres and cobwebs in an upright tree fork high in the 
living tree canopy, and often re-uses the same fork or tree in successive years 
{Department of Environment Climate Change and Water, 2010 #3226}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Dasyornis brachypterus Eastern Bristlebird E E1 ( NSW ) The habitat of the Eastern Bristlebird is characterised by low dense vegetation. 
Fire is a feature of all areas where known populations occur. Given the poor 
flight ability of the species it is though that few individuals survive the passage of 
fire, survival is dependant on the availability of fire refuges and recolonisation 
may be relatively slow. The bird is cryptic and camouflaged and rarely seen but 
may be detected by its distinctive, loud calls. Confined to NSW/Queensland 
border region, Illawarra region and NSW/Victorian border region {NSW National 
Parks and Wildlife Service, 1997 #148}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Ephippiorhynchus 
asiaticus 

Black-necked 
Stork 

 E1 ( NSW ) Feed in shallow water up to 0.5 m deep on fish, reptiles and frogs.  Build nests in 
trees close to feeding sites {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Epthianura albifrons White-fronted Chat  E2 ( NSW ) The White-fronted Chat occupies foothills and lowlands below 1000 m above 
sea level (North 1904; Higgins et al. 2001; Barrett et al. 2003). In New South 
Wales the White-fronted Chat occurs mostly in the southern half of the state, 
occurring in damp open habitats along the coast, and near waterways in the 
western part of the state (Higgins et al. 2001). Along the coastline, White-fronted 
Chats are found predominantly in saltmarsh vegetation although they are also 
observed in open grasslands and sometimes in low shrubs bordering wetland 
areas. (North 1904; Higgins et al. 2001; Barrett et al. 2003). The population in 
the Sydney Metropolitan Catchment Management Authority region is listed as 
Endangered {Office of Environment and Heritage, 2012 #3712}. 

Protected Matters 
Search Tool, 
Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Erythrotriorchis radiatus Red Goshawk VM CE ( NSW ) Lives in coastal and sub-coastal tall open forests and woodlands, tropical 
savannas traversed by wooded or forested rivers and along edges of rainforest.  
Nests are only built in trees taller than 20 meters which occur within 1 kilometre 
of a watercourse or wetland.  Has a home range of 200 square kilometres and 
hunts for medium to large birds in open forests and gallery forest {Garnett, 2000 
#21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Gallinago hardwickii Latham's Snipe M  Occurs in freshwater or brackish wetlands generally near protective vegetation 
cover. This species feeds on small invertebrates, seeds and vegetation. It 
migrates to the northern hemisphere to breed {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Glossopsitta pusilla Little Lorikeet  V ( NSW ) The Little Lorikeet is a small green lorikeet with black bill and red patch on 
forehead and throat. The underside is yellow-green. Immatures are duller with 
less red on face and brown bill. Found in forests, woodland, treed areas along 
watercourses and roads. Forages mainly on flowers, nectar and fruit. Found 
along coastal east Australia from Cape York in Queensland down east coast and 
round to South Australia. Uncommon in southern Victoria {Higgins, 1999}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Grantiella picta Painted 
Honeyeater 

 V ( NSW ) Lives in dry forests and woodlands. Primary food is the mistletoes in the genus 
Amyema, though it will take some nectar and insects. Its breeding distribution is 
dictated by presence of mistletoes which are largely restricted to older trees. 
Less likely to be found in in strips of remnant box-ironbark woodlands, such as 
occur along roadsides and in windbreaks, than in wider blocks {Garnett, 2000 
#21}. 
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present in the study area. 
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Haematopus fuliginosus Sooty 
Oystercatcher 

 V ( NSW ) The Sooty Oystercatcher is found on rocky headlands, rock shelves, exposed 
reefs with rock pools, beaches and muddy estuaries {Marchant, 1993 #534}. The 
species forages on exposed intertidal rocky shorelines at low tide {Garnett, 2000 
#21}. It breeds almost exclusively on offshore islands, and occasionally on 
isolated promontories during spring and summer. They nest on the ground in 
amongst rocks, seaweed, shells and pebbles {Marchant, 1993 #534}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Haematopus longirostris Australian Pied 
Oystercatcher 

 E1 ( NSW ) Occurs in undisturbed beaches, sandspits, sandbars, tidal mudflats, estuaries 
and coastal islands.  Occasionally found on rocky reefs, shores, rock stacks, 
brackish or saline wetlands and also in grassy paddocks, golf courses or parks 
near coast.  Eggs are laid in shallow scrape in sand on open beach or among 
low growth behind beach {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Haliaeetus leucogaster White-bellied Sea-
Eagle 

M  Occurs in coastal areas including islands, estuaries, inlets, large rivers, inland 
lakes and reservoirs.  Builds a huge nest of sticks in tall trees near water, on the 
ground on islands or on remote coastal cliffs {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Hieraaetus morphnoides Little Eagle  V ( NSW ) The Little Eagle is distributed throughout the Australian mainland occupying 
habitats rich in prey within open eucalypt forest, woodland or open woodland. 
Sheoak or acacia woodlands and riparian woodlands of interior NSW are also 
used. For nest sites it requires a tall living tree within a remnant patch, where 
pairs build a large stick nest in winter and lay in early spring. Prey includes birds, 
reptiles and mammals, with the occasional large insect and carrion. Most of its 
former native mammalian prey species in inland NSW are extinct and rabbits 
now form a major part of the diet {Marchant, 1993 #534}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Hirundapus caudacutus White-throated 
Needletail 

M  Occurs in airspace over forests, woodlands, farmlands, plains, lakes, coasts and 
towns.  Breeds in the northern hemisphere and migrates to Australia in October-
April {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Irediparra gallinacea Comb-crested 
Jacana 

 V ( NSW ) Occurs in floating vegetation of permanent well-vegetated wetlands and dams. 
Walks on floating plants. Occasionally feeds along muddy wetland margins on 
east coast of NSW {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Ixobrychus flavicollis Black Bittern  V ( NSW ) Usually found in dense vegetation in and fringing streams, swamps, tidal creeks 
and mudflats, particularly amongst swamp she-oaks and mangroves. Feeds on 
aquatic fauna along streams, in estuaries and beside billabongs and pools. 
Breeding occurs in summer in secluded places in densely vegetated wetlands. It 
nests in trees that overhang the water {NSW National Parks and Wildlife 
Service, 2002 #320; Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Lathamus discolor Swift Parrot E E1 ( NSW ) Breeding occurs in Tasmania, majority migrates to mainland Australia in autumn, 
over-wintering, particularly in Victoria and central and eastern NSW, but also 
south-eastern Queensland as far north as Duaringa. Until recently it was 
believed that in New South Wales, swift parrots forage mostly in the western 
slopes region along the inland slopes of the Great Dividing Range but are 
patchily distributed along the north and south coasts including the Sydney 
region, but new evidence indicates that the forests on the coastal plains from 
southern to northern NSW are also extremely important. In mainland Australia is 
semi-nomadic, foraging in flowering eucalypts in eucalypt associations, 
particularly box-ironbark forests and woodlands. Preference for sites with highly 
fertile soils where large trees have high nectar production, including along 
drainage lines and isolated rural or urban remnants, and for sites with flowering 
Acacia pycnantha, is indicated. Sites used vary from year to year. {Garnett, 2000 
#21},{Swift Parrot Recovery Team, 2001 #396}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Limicola falcinellus Broad-billed 
Sandpiper 

M V ( NSW ) A migratory species that breeds in the northern hemisphere between June and 
August. Individuals feed both on exposed mudflats and while wading in water 
{NSW National Parks and Wildlife Service, 1999 #22}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Limosa lapponica Bar-tailed Godwit M  Occurs in coastal mudflats, sandbars, shores of estuaries, salt marsh and 
sewage ponds {Morcombe, 2003 #992}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Limosa limosa Black-tailed Godwit M V ( NSW ) A coastal species found on tidal mudflats, swamps, shallow river margins and 
sewage farms. Also found inland on larger shallow fresh or brackish waters. A 
migratory species visiting Australia between September and May {Pizzey, 1997 
#24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Lophoictinia isura Square-tailed Kite  V ( NSW ) This species hunts primarily over open forest, woodland and mallee communities 
as well as over adjacent heaths and other low scrubby habitats in wooded 
towns. It feeds on small birds, their eggs and nestlings as well as insects. Seems 
to prefer structurally diverse landscapes {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Melithreptus gularis 
gularis 

Black-chinned 
Honeyeater 
(eastern 
subspecies) 

 V ( NSW ) Occurs within areas of annual rainfall between 400-700 mm.  Feed on insects, 
nectar and lerps {Garnett, 2000 #21}. It occupies mostly upper levels of drier 
open forests or woodlands dominated by box and ironbark eucalypts, Blakely's 
Red Gum and Forest Red Gum. Also inhabits open forests of smooth-barked 
gums, stringybarks, river sheoaks (nesting habitat) and tea-trees. Feeding 
territories are large making the species locally nomadic. It tends to occur in the 
largest woodland patches in the landscape as birds forage over large home 
ranges of at least 5 hectares (Office of Environment and Heritage 2012b). 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Merops ornatus Rainbow Bee-eater M  Usually occur in open or lightly timbered areas, often near water. Breed in open 
areas with friable, often sandy soil, good visibility, convenient perches and often 
near wetlands. Nests in embankments including creeks, rivers and sand dunes. 
Insectivorous, most foraging is aerial, in clearings {Higgins, 1999 #531}. 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Monarcha melanopsis Black-faced 
Monarch 

M  Occurs in rainforests, eucalypt woodlands, coastal scrubs, damp gullies in 
rainforest, eucalypt forest and in more open woodland when migrating {Pizzey, 
1997 #24}. 

Protected Matters 
Search Tool 

Recorded – This species was 

recorded during fauna surveys. 

Myiagra cyanoleuca Satin Flycatcher M  Occurs in heavily vegetated gullies, in forests and taller woodlands. During 
migration it is found in coastal forests, woodlands, mangroves, trees in open 
country and gardens {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Neophema pulchella Turquoise Parrot  V ( NSW ) The Turquoise Parrot inhabits eucalypt and cypress-pine open forests and 
woodlands (commonly box or box-ironbark) with native grasses, sometimes with 
a low shrubby understorey, often in undulating or rugged country, or on 
footslopes. It also lives in open woodland or riparian gum woodland, and often 
near ecotones between woodland and grassland, or coastal forest and heath. 
The Turquoise Parrot requires live or dead trees, stumps and logs for nesting, 
trees and shrubs for shelter, and seeding grasses and forbs (often beneath 
trees) for food. The Turquoise Parrot’s nest is a cavity in a live or dead tree, 
stump or log, or even fence post often within 1-2 m of the ground. Hollows 
average about 0.5 m deep, with an entrance hole of 10 x 7 cm, and a nest 
chamber 12 x 9 cm in diameter {Higgins, 1999 #531}{Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Nettapus 
coromandelianus 

Cotton Pygmy-
Goose 

 E1 ( NSW ) Found on freshwater lakes, swamps, and large water impoundments. 
Congregates in flocks on permanent water bodies during the dry season. Lays 
eggs in the hollow of trees that stand in or beside water. Principal foods are 
Pondweed Potamogeton seeds and other aquatic vegetation {Garnett, 2000 
#21}. 

Protected Matters 
Search Tool 

Low – Wetland species for which 

marginal habitat is present, but 
local records are well out of normal 
distribution range. 

Ninox connivens Barking Owl  V ( NSW ) Occurs in dry sclerophyll woodland. In the south west it is often associated with 
riparian vegetation while in the south east it generally occurs on forest edges. It 
nests in large hollows in live eucalypts, often near open country.  It feeds on 
insects in the non-breeding season and on birds and mammals in the breeding 
season {Garnett, 2000 #21}. 
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Ninox strenua Powerful Owl  V ( NSW ) A sedentary species with a home range of approximately 1000 hectares it occurs 
within open eucalypt, Casuarina or Callitris pine forest and woodland.  It often 
roosts in denser vegetation including rainforest of exotic pine plantations. 
Generally feeds on medium-sized mammals such as possums and gliders but 
will also eat birds, flying-foxes, rats and insects.  Prey are generally hollow 
dwelling and require a shrub layer and owls are more often found in areas with 
more old trees and hollows than average stands {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Numenius 
madagascariensis 

Eastern Curlew M  Inhabits coastal estuaries, mangroves, mud flats and sand pits. It is a migratory 
shorebird which generally inhabits sea and lake shore mud flats, deltas and 
similar areas, where it forages for crabs and other crustaceans, clam worms and 
other annelids, molluscs, insects and whatever else it can dig out of the mud 
with its long, downward-turned bill. Its migration route ranges from its wintering 
grounds in Australia to its breeding grounds in northern China, Korea and Russia 
{Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Numenius minutus Little Curlew M  On passage the species shows a preference for foraging and resting in swampy 
meadows near lakes and along river valleys. It overwinters on dry inland 
grassland, bare cultivation, dry mudflats and coastal plains of black soil with 
scattered shallow pools of freshwater, swamps, lakes or flooded ground. It 
shows a preference for short grass swards of less than 20 cm tall, and 
occasionally occurs in dry saltmarshes, coastal swamps, mudflats or sandflats in 
estuaries, or on the beaches of sheltered coasts {BirdLife International, 2009 
#3690}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Numenius phaeopus Whimbrel M  Migrates to Taiwan, Philippines, PNG, and a race breeding in NE Siberia is 
found on the north and south-eastern coastlines of Australia. Juveniles arrive to 
Australia from spring to early summer. Usually only juveniles remain in Australia 
but very occasionally adults in breeding plumage may be seen in Australian 
winters {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Oxyura australis Blue-billed Duck  V ( NSW ) Relatively sparse throughout species range. Regularly found breeding in south-
east Queensland, north-east South Australia and throughout New South Wales. 
Found on temperate, fresh to saline, terrestrial wetlands, and occupies artificial 
wetlands. Prefers deep permanent open water, within or near dense vegetation. 
Nest in rushes, sedge, Lignum Muehlenbeckia cunninghamii and paperbark 
Melaleuca {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pandion cristatus (syn. 
P. haliaetus) 

Eastern Osprey M V ( NSW ) Generally a coastal species, occurring in estuaries, bays, inlets, islands and 
surrounding waters, coral atolls, reefs, lagoons, rock cliffs and stacks.  
Sometimes ascends larger rivers to far inland.  Builds nests high in tree, on 
pylon or on ground on islands.  Feeds on fish {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Petroica boodang Scarlet Robin  V ( NSW ) In NSW, the Scarlet Robin occupies open forests and woodlands from the coast 
to the inland slopes. Some dispersing birds may appear in autumn or winter on 
the eastern fringe of the inland plains. It prefers an open understorey of shrubs 
and grasses and sometimes in open areas. Abundant logs and coarse woody 
debris are important structural components of its habitat. In autumn and winter it 
migrates to more open habitats such as grassy open woodland or paddocks with 
scattered trees. It forages from low perches, feeding on invertebrates taken from 
the ground, tree trunks, logs and other coarse woody debris {Higgins, 2002 
#649}{Department of Environment Climate Change and Water, 2010 #3229}.  
The species has been found to be absent from remnants surrounded by cereal 
cropping, less common in isolated patches of 30 ha or less (where there was no 
tree cover within 200 m and less than 20% cover within 1 km), less common in 
sites surrounded by cattle grazing and more common in sites with native versus 
exotic grasses if ungrazed for more than 10 years {Barrett, 2003 #3591}. 
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Petroica phoenicea Flame Robin  V ( NSW ) In NSW the Flame Robin breeds in upland moist eucalypt forests and 
woodlands, often on ridges and slopes, in areas of open understorey. It migrates 
in winter to more open lowland habitats {Higgins, 2002 #649}. The Flame Robin 
forages from low perches, feeding on invertebrates taken from the ground, tree 
trunks, logs and other woody debris. The robin builds an open cup nest of plant 
fibres and cobweb, which is often near the ground in a sheltered niche, ledge or 
shallow cavity in a tree, stump or bank {Department of Environment Climate 
Change and Water, 2010 #3227}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are 
marginally present but unlikely to 
be accessed due to environmental 
context. 

Pluvialis fulva Pacific Golden 
Plover 

  Prefers sandy, muddy or rocky shores, estuaries and lagoons, reefs, saltmarsh, 
and or short grass in paddocks and crops. The species is usually coastal, 
including offshore islands; rarely far inland. Often observed on beaches and 
mudflats, sandflats and occasionally rock shelves, or where these substrates 
intermingle; harbours, estuaries and lagoons {Higgins, 1993 #534}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pluvialis squatarola Grey Plover M  In non-breeding grounds in Australia, Grey Plovers occur almost entirely in 
coastal areas, where they usually inhabit sheltered embayments, estuaries and 
lagoons with mudflats and sandflats, and occasionally on rocky coasts with 
wave-cut platforms or reef-flats, or on reefs within muddy lagoons. They also 
occur around terrestrial wetlands such as near-coastal lakes and swamps, or 
salt-lakes. The species is also very occasionally recorded further inland, where 
they occur around wetlands or salt-lakes {Marchant, 1993 #534}. They usually 
forage on large areas of exposed mudflats and beaches and occasionally in 
pasture and on muddy margins of inland wetlands {Marchant, 1993 #534}. They 
usually roost in sandy areas, such as on unvegetated sandbanks or sand-spits 
on sheltered beaches or other sheltered environments {Jaensch, 1988 
#3692}{Pegler, 1983 #3693}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pomatostomus 
temporalis temporalis 

Grey-Crowned 
Babbler (Eastern 
subspecies) 

 V ( NSW ) The eastern form of the species formerly ranged throughout eastern Australia 
from South Australia, through Victoria and broadly through NSW and central 
Queensland but is now extinct in South Australia, coastal Victoria and the ACT. 
In NSW, it occurs on the western slopes and plains but is less common at the 
higher altitudes of the tablelands. Isolated populations are known from coastal 
woodlands on the North Coast, in the Hunter Valley and from the South Coast 
near Nowra {Blakers, 1984 #376}{Schodde, (1999) #3629}.Grey-crowned 
Babblers occupy open woodlands dominated by mature eucalypts, with 
regenerating trees, tall shrubs, and an intact ground cover of grass and forbs. 
The species builds conspicuous dome-shaped nests and breeds co-operatively 
in sedentary family groups of 2-13 birds {Davidson, 1992 #638}.Grey-crowned 
Babblers are insectivorous and forage in leaf litter and on bark of trees {NSW 
Scientific Committee, 2001 #375}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pterodroma leucoptera 
leucoptera 

Gould'S Petrel 
(Australian 
Subspecies) 

E V ( NSW )  Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pterodroma neglecta 
neglecta 

Kermadec Petrel 
(Western) 

V V ( NSW ) Marine species, breeds on smaller islands near Lord Howe and Norfolk 
(Department of Environment and Climate Change 2007). 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Ptilinopus magnificus Wompoo Fruit-
Dove 

 V ( NSW ) Occurs in rainforests, monsoon forests, adjacent eucalypt forests, fruiting trees 
on scrubby creeks or in open country {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Ptilinopus regina Rose-crowned 
Fruit-Dove 

 V ( NSW ) Occurs in subtropical and dry rainforests and occasionally in moist eucalypt 
forests and swamp forests where fruit is plentiful. They are thought to move 
locally as they follow the ripening fruit {NSW National Parks and Wildlife Service, 
2002 #320}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Ptilinopus superbus Superb Fruit-Dove  V ( NSW ) Occurs in rainforests and fringes, scrubs, mangroves and wooded stream-
margins, lantana thickets, isolated figs, pittosporums, lily pillies and blackberries 
{Pizzey, 1997 #24}. 
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Rhipidura rufifrons Rufous Fantail M  Occurs in a range of habitats including the undergrowth of rainforests/wetter 
eucalypt forests/gullies, monsoon forests paperbarks, sub-inland and coastal 
scrubs, mangroves, watercourses, parks and gardens.  When migrating they 
may also be recorded on farms, streets and buildings.  Migrates to SE Australia 
in October-April to breed, mostly in or on the coastal side of the Great Dividing 
Range {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Rostratula australis 
(syn. R. benghalensis)  

Australian Painted 
Snipe (Painted 
Snipe) 

VM E1 ( NSW ) Inhabits shallow, vegetated, temporary or infrequently filled wetlands, including 
where there are trees such as Eucalyptus camaldulensis (River Red Gum), E. 
populnea (Poplar Box) or shrubs such as Muehlenbeckia florulenta (Lignum) or 
Sarcocornia quinqueflora (Samphire). Feeds at the water's edge and on 
mudlflats on seeds and invertebrates, including insects, worms, molluscs and 
crustaceans. Males incubate eggs in a shallow scrape nest {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Stagonopleura guttata Diamond Firetail   Distributed through central and eastern NSW, extending north into southern and 
central Queensland and south through Victoria to the Eyre Peninsula, South 
Australia. In NSW, the species occurs predominantly west of the Great Dividing 
Range, although populations are known from drier coastal areas {Blakers, 1984 
#376}{Schodde, 1999 #3629}. Occurs in a range of eucalypt dominated 
communities with a grassy understorey including woodland, forest and mallee. 
Most populations occur on the inland slopes of the dividing range {Garnett, 2000 
#21}. Firetails nest in trees and bushes, and forage on the ground, largely for 
grass seeds and other plant material, but also for insects {Blakers, 1984 
#376}{Read, 1994 #3632}.  

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are 
marginally present but unlikely to 
be accessed due to environmental 
context. 

Sterna albifrons Little Tern M E1 ( NSW ) A coastal species found along the coast of New South Wales. They nest 
between the high tide mark and shore vegetation on undisturbed and 
unvegetated sites near estuaries and adjacent freshwater lakes. They feed on 
fish taken from inshore waters {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Sternula nereis nereis Fairy Tern 
(Australian) 

V  Fairy Terns utilise a variety of habitats including offshore, estuarine or lacustrine 
(lake islands, wetlands, beaches and spits. The subspecies may migrate within 
southern Western Australia and Tasmania, where they are seen less frequently 
during the winter months. They are more sedentary in the north of Western 
Australia, and in South Australia and Victoria {Hill, 1988 #3584}. Fairy Terns nest 
in small colonies on coral shingle on continental islands or coral cays, on sandy 
islands and beaches inside estuaries, and on open sandy beaches {Hill, 1988 
#3584}{Higgins, 1996 #648}. They nest above the high water mark often in clear 
view of the water and on sites where the substrate is sandy and the vegetation 
low and sparse. Colonies tend to occupy areas rather than specific sites, and 
nest sites are often abandoned after one year, even if they have been successful 
{Saunders, 1985 #3585}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Tringa brevipes (syn. 
Heteroscelus brevipes) 

Grey-tailed Tattler M  It is often found on sheltered coasts with reefs, rock platforms or with intertidal 
mudflats. It is also found at intertidal rocky, coral or stony reefs, platforms and 
islets that are exposed at low tide. It has also been found in embayments, 
estuaries and coastal lagoons, especially fringed with mangroves. It is rarely 
seen on open beaches and occasionally found around near-coastal wetlands, 
such as lagoons, lakes and ponds in sewage farms and saltworks. Inland 
records for the species are rare {Higgins, 1996 #648}. The species forages in 
shallow water, hard intertidal substrates, rock pools, intertidal mudflats, 
mangroves, banks of seaweed and among rocks and coral rubble, over which 
water may surge. The species roosts in  mangroves, dense stands of shrubs, 
snags, rocks, beaches, reefs, artificial structures (sea walls, oyster racks), 
occasionally in near-coastal saltworks and sewage ponds and rarely on sandy 
beaches or sand banks {Higgins, 1996 #648}{Rogers, 1999 #3687}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Tringa stagnatilis Marsh Sandpiper   Occurs in coastal and inland wetlands (salt or fresh water), estuarine and 
mangrove mudflats, beaches, shallow or swamps, lakes, billabongs, temporary 
floodwaters, sewage farms and saltworks ponds {Morcombe, 2003 #992}. 
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Turnix maculosus Red-backed 
Button-quail 

 V ( NSW ) The Red-backed Button-quail is a cryptic species and its specific ecology is 
poorly documented. The species is nocturnal and crepuscular and feeds on 
insects and seeds. They normally hide and freeze rather than flushing, although 
individuals will fly for short distances before dropping back to cover. Red-backed 
Button-quail may be encountered individually, in pairs or in small family groups 
.Red-backed Button-quail inhabit grasslands, woodlands and cropped lands of 
warm temperate areas that annually receive 400 mm or more of summer rain. 
Observations of populations in other parts of its range suggest the species 
prefers sites near water, including grasslands and sedgelands near creeks, 
swamps and springs, and wetlands. Red-backed Button-quail usually breed in 
dense grass near water, and nests are made in a shallow depression sparsely 
lined with grass and ground litter {Higgins, 1993 #534}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Tyto novaehollandiae 
novaehollandiae 

Masked Owl 
(southern 
mainland) 

 V ( NSW ) Occurs within a diverse range of wooded habitats including forests, remnants 
and almost treeless inland plains.  This species requires large-hollow bearing 
trees for roosting and nesting and nearby open areas for foraging.  They typically 
prey on terrestrial mammals including rodents and marsupials but will also take 
other species opportunistically. Also known to occasionally roost and nest in 
caves {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Tyto tenebricosa Sooty Owl  V ( NSW ) Occurs in wet eucalypt forest and rainforest on fertile soils with tall emergent 
trees.  Typically found in old growth forest with a dense understorey but also 
occurs in younger forests if nesting trees are present nearby.  It nests in large 
hollows within eucalypts and occasionally caves.  It hunts in open and closed 
forest for a range of arboreal and terrestrial mammals including introduced 
species and sometimes birds {Garnett, 2000 #21}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Xenus cinereus Terek Sandpiper M V ( NSW ) Found on tidal mudflats and estuaries and on shores and reefs of offshore 
islands {Pizzey, 1997 #24}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Fish       

Carcharias taurus Grey Nurse Shark 
(east coast 
population) 

CE  Above the sea bed in or near deep sandy-bottomed gitters or rocky caves in the 
vicinity of inshore rocky reefs and islands {Department of Environment and 
Heritage, 2001 #214}. 

NSW DPI 
Threatened Aquatic 
Fauna Database  

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Carcharodon carcharias Great White Shark VM V ( NSW ) The white shark is found throughout the world in temperate and subtropical 
oceans, with a preference for temperate waters {Department of Environment and 
Heritage, 2002 #215}. 

NSW DPI 
Threatened Aquatic 
Fauna Database  

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Epinephelus daemelii Black Cod  V ( NSW ) Adult black cod are usually found in caves, gutters and beneath bomboras on 
rocky reefs. They are territorial and often occupy a particular cave for life. Small 
juveniles are often found in coastal rock pools, and larger juveniles around rocky 
shores in estuaries. Black cod are opportunistic carnivores, eating mainly other 
fish and crustaceans. They can change from one colour pattern to another in just 
a few seconds. They are usually black in estuaries and banded around clear 
water reefs. Black cod are apparently slow growing. Smaller fish are mostly 
females, but they generally change sex to become males at around 100-110 cm 
in length. {Department of Primary Industries Fishing and Aquaculture, 2011 
#3439} 

NSW DPI 
Threatened Aquatic 
Fauna Database , 
Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Lamna nasus Porbeagle, 
Mackerel Shark 

M  The porbeagle is a wide-ranging, coastal and oceanic shar found in temperate 
and cold-temperate waters worldwide and more common on continental shelves.  
There is apparently little exchange between adjacent populations {Stevens, 2006 
#3654}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Macquaria australasica Macquarie Perch E  The natural range of Macquarie Perch included the upper and middle reaches of 
the Murray-Darling basin as well as the Shoalhaven and Hawkesbury Rivers. 
However, this species has recently been sighted in only a few localities within 
these river systems. Preferred habitat is deep holes covered with rocks, and 
spawning occurs above shallow running water. Macquarie Perch is a schooling 
species (Department of the Environment and Water Resources, 2007). 
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types or resources that are not 
present in the study area. 
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Pristis zijsron Green Sawfish  E4 ( NSW ) In Australia the species occurs mainly in the tropics from Broome to southern 
Queensland, with individuals found as far south as Sydney and a single record 
from Glenelg, South Australia(Last & Stevens, 1994).The last recorded museum 
specimen from NSW was in 1972 {NSW Fisheries Scientific Committee, 2006 
#3582}. The Green Sawfish inhabits muddy bottom habitats and enters 
estuaries. It has been recorded in inshore marine waters, estuaries, river 
mouths, embankments and along sandy and muddy beaches {Threatened 
Species Scientific Committee, 2008 #3583}.  

NSW DPI 
Threatened Aquatic 
Fauna Database  

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Prototroctes maraena Australian Grayling V  It is a mid-water, freshwater species that occurs most commonly in clear, 
gravelly streams with a moderate flow. Prefers deep, slow flowing pools {NSW 
Fisheries, 2004 #213}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Mammals       

Cercartetus nanus Eastern Pygmy-
possum 

 V ( NSW ) Found in a range of habitats from rainforest through sclerophyll forest to tree 
heath.  It feeds largely on the nectar and pollen of banksias, eucalypts and 
bottlebrushes and sometimes soft fruits.  It nests in very small tree holes, 
between the wood and bark of a tree, abandoned birds’ nests and shredded bark 
in the fork of trees {Turner, 1995 #25}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are present 
but unlikely to be accessed due to 
environmental context. 

Chalinolobus dwyeri Large-eared Pied 
Bat 

V V ( NSW ) Occurs in moderately wooded habitats, mainly in areas with extensive cliffs and 
caves and roosts in caves, mine tunnels and the abandoned, bottle-shaped mud 
nests of Fairy Martins {Churchill, 1998 #26}{Office of Environment and Heritage, 
2011 #3424}. Breeding habitat (maternity roosts) is located in roof domes in 
sandstone caves {Office of Environment and Heritage, 2011 #3424}. Thought to 
forage below the forest canopy for small flying insects {Churchill, 1998 #26}.  

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Dasyurus maculatus 
maculatus 

Spotted-Tailed 
Quoll (Southern 
Subspecies) 

E V ( NSW ) Occurs from the Bundaberg area in south-east Queensland, south through NSW 
to western Victoria and Tasmania. In NSW, it occurs on both sides of the Great 
Dividing Range and north-east NSW represents a national stronghold {NSW 
National Parks and Wildlife Service, 1999 #502}. Occurs in wide range of forest 
types, although appears to prefer moist sclerophyll and rainforest forest types, 
and riparian habitat. Most common in large unfragmented patches of forest. It 
has also been recorded from dry sclerophyll forest, open woodland and coastal 
heathland, and despite its occurrence in riparian areas, it also ranges over dry 
ridges. Nests in rock caves and hollow logs or trees.  Feeds on a variety of prey 
including birds, terrestrial and arboreal mammals, small macropods, reptiles and 
arthropods {NSW National Parks and Wildlife Service, 1999 #27; NSW National 
Parks and Wildlife Service, 1999 #502}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

 V ( NSW ) Usually roosts in tree hollows in higher rainfall forests. Sometimes found in 
caves (Jenolan area) and abandoned buildings. Forages within the canopy of 
dry sclerophyll forest. It prefers wet habitats where trees are more than 20 
metres high {Churchill, 2008 #2904} 

Protected Matters 
Search Tool 

Moderate – Habitat condition and 

context are not considered highly 
suitable, but due to mobility may 
occur within the site on an 
intermittent basis. 

Kerivoula papuensis Golden-tipped Bat  V ( NSW ) Predominantly distributed throughout Indonesia, New Guinea and the 
Philippines, the species has been observed on the east coast of NSW and 
Victoria. Prefers moist dense vegetation in coastal forests, near to where wet 
and dry forests meet and often in the vicinity of creeks. Possibly prefers ecotonal 
habitats (such as creek lines) for feeding and passage and an ability to 
manoeuvre in dense vegetation {Strahan, 1995 #185}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Macropus parma Parma Wallaby  V ( NSW ) Now extinct south of Gosford, and confined to high rainfall areas in the coast and 
ranges of central and northern NSW; from the Watagan Mountains to the 
Richmond and Border Ranges area, with the Washpool - Gibraltar Range and 
Bulga - Dingo Tops areas being areas of greatest importance. Occurs in wet 
sclerophyll forest and rainforest patches in moist sclerophyll forest, with a moist 
shrubby understorey, often associated with grassy areas. They are occasionally 
found in dry sclerophyll forest and rainforest edges are considered important 
refugia. Ecotones between open and closed forest are favoured, open areas are 
used for foraging, while areas of dense ground cover provide areas for shelter 
and protection from predators {NSW National Parks and Wildlife Service, 1999 
#502}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Micronomus 
norfolkensis (syn. 
Mormopterus 
norfolkensis) 

Eastern Freetail-
bat 

 V ( NSW ) Thought to live in sclerophyll forest and woodland.  Small colonies have been 
found in tree hollows or under loose bark. It feeds on insects above the forest 
canopy or in clearings at the forest edge {Churchill, 1998 #26}. 

Protected Matters 
Search Tool 

Moderate – Habitat condition and 

context are not considered highly 
suitable, but due to mobility may 
occur within the site on an 
intermittent basis. 

Miniopterus australis Little Bent-wing 
Bat 

 V ( NSW ) Feeds on small insects beneath the canopy of well timbered habitats including 
rainforest, Melaleuca swamps and dry sclerophyll forests. Roosts in caves and 
tunnels and has specific requirements for nursery sites. Distribution becomes 
coastal towards the southern limit of its range in NSW. Nesting sites are in areas 
where limestone mining is preferred {Strahan, 1995 #185}. 

Protected Matters 
Search Tool 

Recorded – This species was 

recorded during targeted bat 
surveys within the site. 

Miniopterus schreibersii 
oceanensis 

Eastern Bent-wing 
Bat 

 V ( NSW ) This species is found along the east coast of Australia from Cape York in 
Queensland to Castlemaine in Victoria. Habitat includes rainforest, wet and dry 
sclerophyll forest, monsoon forest, open woodland, Melaleuca forests and open 
grasslands. Roosts in caves, old mines, stormwater channels and sometimes 
buildings with populations centred on maternity caves that are used annually for 
the birth and development of young {Churchill, 2008 #2904}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Myotis macropus Southern Myotis  V ( NSW ) Found in most habitat types in association with streams and permanent 
waterways usually at low elevations in flat or undulating landscapes from 
northern areas of Western Australia, and the Northern Territory, down the entire 
east coast and the southern coast of Australia to just west of the Victoria/South 
Australia border and inland along the Murray River. Roosts in caves, tree 
hollows, in clumps of dense vegetation (e.g. Pandanus), mines, tunnels, under 
bridges, road culverts and stormwater drains often in abandoned, intact Fairy 
Martin nests. Roost sites are strongly associated with bodies of water where this 
species commonly feeds on aquatic insects, shrimp and small fish at the water 
surface, however, aerial foraging for other insects is also known{Churchill, 2008 
#2904}. Breeding habitat likely to coincide with roosting habitat {Office of 
Environment and Heritage, 2011 #3424}. 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Petaurus australis Yellow-bellied 
Glider 

 V ( NSW ) Restricted to tall, mature eucalypt forest in high rainfall areas of temperate to 
sub-tropical eastern Australia. Feeds on nectar, pollen, the sap of eucalypts and 
sometimes insects. Preferred habitats are productive, tall open sclerophyll 
forests where mature trees provide  shelter and nesting hollows and year round 
food resources are available from a mixture of eucalypt species {NSW National 
Parks and Wildlife Service, 1999 #44; NSW National Parks and Wildlife Service, 
2003 #45}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Petaurus norfolcensis Squirrel Glider  V ( NSW ) The Squirrel Glider is sparsely distributed along the east coast and immediate 
inland districts from western Victoria to north Queensland. In NSW it is found in 
dry sclerophyll forest and woodland but not found in dense coastal ranges, 
inhabits mature or old growth Box, Box-Ironbark woodlands and River Red Gum 
forest west of the Great Dividing Range and Blackbutt-Bloodwood forest with 
heath understorey in coastal areas. It is associated with mixed tree species 
stands with a shrub or Acacia midstorey. It requires abundant tree hollows for 
refuge and nest sites and feeds on gum of acacias, eucalypt sap and 
invertebrates {NSW National Parks and Wildlife Service, 1999 #39}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Petrogale penicillata Brush-tailed Rock-
wallaby 

V E1 ( NSW ) Occurs in inland and sub-coastal south eastern Australia where it inhabits rock 
slopes.  It has a preference for rocks which receive sunlight for a considerable 
part of the day.  Windblown caves, rock cracks or tumbled boulders are used for 
shelter. Occur in small groups or "colonies" each usually separated by hundreds 
of metres {NSW National Parks and Wildlife Service, 2003 #49}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Phascogale tapoatafa Brush-tailed 
Phascogale 

 V ( NSW ) Largely arboreal it occurs in a range of habitats which have reliable rainfall (500-
2000mm), but has preference for open dry sclerophyll forest on ridges (up to 600 
m alt) with little/sparse ground cover. It nests in tree hollows and feeds at dusk 
on arthropods and small vertebrates {Strahan, 1995 #185}. 
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Phascolarctos cinereus Koala (NSW, ACT 
& QLD - excluding 
SE QLD) 

V V ( NSW ) Found in sclerophyll forest. Throughout New South Wales, Koalas have been 
observed to feed on the leaves of approximately 70 species of eucalypt and 30 
non-eucalypt species. However, in any one area, Koalas will feed almost 
exclusively on a small number of preferred species. The preferred tree species 
vary widely on a regional and local basis. Some preferred species in NSW 
include Forest Red Gum Eucalyptus tereticornis, Grey Gum E. punctata, Monkey 
Gum E. cypellocarpa and Ribbon Gum E. viminalis. In coastal areas, 
Tallowwood E. microcorys and Swamp Mahogany E. robusta are important food 
species, while in inland areas White Box E. albens, Bimble Box E. populnea and 
River Red Gum E. camaldulensis are favoured {NSW National Parks and 
Wildlife Service, 1999 #43; NSW National Parks and Wildlife Service, 2003 #31}. 
Hawks Nest and Tea Gardens Population and population in the Pittwater LGA 
listed as Endangered under the NSW TSC Act. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are present 
but unlikely to be accessed due to 
environmental context. 

Planigale maculata Common Planigale  V ( NSW ) Occurs in a range of habitats from rainforest, sclerophyll forest, grasslands, 
marshlands and rocky areas, usually where there is ground cover and close to 
water {NSW National Parks and Wildlife Service, 2002 #320}. Builds small 
saucer-shaped nests of grass and bark {Strahan, 1995 #185}. 

Protected Matters 
Search Tool 

Moderate - Use habitat types or 

resources that are present in the 
study area, although generally in a 
poor or modified condition. 

Potorous tridactylus 
tridactylus 

Long-nosed 
Potoroo (SE 
mainland) 

V V ( NSW ) Disjunct distribution along coastal south-east Australia from near Gladstone in 
Queensland, to south-west Victoria and in Tasmania. Found from sea level up to 
1500 metres in altitude generally in areas with rainfall greater than 760 
millimetres. In NSW, it is found throughout coastal and subcoastal areas. Occurs 
in a range of habitats: coastal forest and woodland with a moderately dense 
heathy understorey, dense coastal scrubs or heath, wet and dry sclerophyll 
forest and sub-tropical, warm temperate and cool temperate rainforest of the 
eastern slopes and highlands. Often associated with gullies and forest ecotones. 
Open areas are used for foraging while areas of dense groundcover or 
understorey provide areas for shelter and protection from predators. Relatively 
thick ground cover is a major habitat requirement and it seems to prefer areas 
with light sandy soils. Feeds at dusk on roots, tubers, fungi, insects and their 
larvae and other soft bodied animals in the soil. Moves up and down slope as 
food resources become seasonally available {Johnston, 1995 #30; NSW 
National Parks and Wildlife Service, 1999 #502}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pseudomys 
gracilicaudatus 

Eastern Chestnut 
Mouse 

 V ( NSW ) The species is mostly found, in low numbers, in heathland and is most common 
in dense, wet heath and swamps. In the tropics it is more an animal of grassy 
woodlands. Optimal habitat appears to be in vigorously regenerating heathland 
burnt from 18 months to four years previously. By the time the heath is mature, 
the larger Swamp Rat becomes dominant, and Eastern Chestnut Mouse 
numbers drop again {Strahan, 1995 #185}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pseudomys 
novaehollandiae 

New Holland 
Mouse 

V  The New Holland Mouse is a small, burrowing native rodent.  The species is 
similar in size and appearance to the introduced house mouse (Mus musculus), 
although it can be distinguished by its slightly larger ears and eyes, the absence 
of a notch on the upper incisors and the absence of a distinctive ‘mousy’ odour. 
Known to inhabit open heathlands, open woodlands with a heathland 
understorey, and vegetated sand dunes {Threatened Species Scientific 
Committee, 2010 #3296}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Pteropus poliocephalus Grey-headed 
Flying-fox 

V V ( NSW ) Occurs in subtropical and temperate rainforests, tall sclerophyll forests and 
woodlands, heaths and swamps. Urban gardens and cultivated fruit crops also 
provide habitat for this species. Feeds on the flowers and nectar of eucalypts 
and native fruits including lily pillies. It roosts in the branches of large trees in 
forests or mangroves {NSW National Parks and Wildlife Service, 2001 #56; 
Churchill, 2008 #2904} 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 

Saccolaimus flaviventris Yellow-bellied 
Sheathtail-bat 

 V ( NSW ) This species is widespread through tropical Australia and migrates to southern 
Australia in summer. Occurs in eucalypt forest where it feeds above the canopy 
and in mallee or open country where it feeds closer to the ground. Generally a 
solitary species but sometimes found in colonies of up to 10. It roosts and 
breeds in tree hollows but has also been recorded roosting under exfoliating 
bark, in burrows of terrestrial mammals, in soil cracks and under slabs of rock 
and in the nests of bird and sugar gliders {Churchill, 2008 #2904}. 

Protected Matters 
Search Tool 

High - Are known or likely to visit 

the site during regular seasonal 
movements or migration. 
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Scoteanax rueppellii Greater Broad-
nosed Bat 

 V ( NSW ) The preferred hunting areas of this species include tree-lined creeks and the 
ecotone of woodlands and cleared paddocks but it may also forage in rainforest. 
Typically it forages at a height of 3-6 metres but may fly as low as one metre 
above the surface of a creek.  It feeds on beetles, other large, slow-flying insects 
and small vertebrates.  It generally roosts in tree hollows but has also been 
found in the roof spaces of old buildings {Churchill, 2008 #2904} 

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Thylogale stigmatica Red-legged 
Pademelon 

 V ( NSW ) Distribution: Restricted to the coastal and subcoastal strip of eastern Australia, 
from the tip of Cape York in north Queensland, south to the Hunter Valley, just 
north of Newcastle in NSW. Populations are confined mainly to areas of high 
rainfall. Macrohabitat is coastal and sub-coastal rainforests and wet sclerophyll 
forest. Dense understorey and ground cover is important. Ecotones between 
open and closed forest are favoured. Microhabitat is open areas are used for 
foraging while areas of dense ground cover / understorey provide areas for 
shelter and protection from predators {NSW National Parks and Wildlife Service, 
1999 #502}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Vespadelus troughtoni Eastern Cave Bat  V ( NSW ) A cave-dwelling species found in eastern Australia from Cape York to NSW. 
They inhabit tropical mixed woodland and wet sclerophyll forests on the coast 
and the dividing range, but extend into drier forests on the western slopes 
{Churchill, 1998 #26}. Breeding habitat includes caves, rocky outcrops, cliffs, 
scarps and old mine workings. Roosting habitat includes breeding habitat types 
and very small crevices in rocky areas or boulder piles or old mine workings and 
Fairy martin nests. Foraging habitat includes suitable native vegetation within 
5km of breeding habitat {Office of Environment and Heritage, 2011 #3424}.  

Protected Matters 
Search Tool 

Moderate - Are unlikely to maintain 

sedentary populations, however, 
may seasonally use resources 
within the study area 
opportunistically during variable 
seasons or migration. 

Reptiles       

Caretta caretta Loggerhead Turtle EM E1 ( NSW ) Ocean dwellers that generally forage in deep water {NSW National Parks and 
Wildlife Service, 2002 #320}. Females come ashore during summer to lay eggs 
on beaches, with some nesting sites recorded in northern NSW (Department of  
Environment and Climate Change, 2007). 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Chelonia mydas Green Turtle VM V ( NSW ) The species has been recorded in coastal waters of all Australian states. Nesting 
has been recorded in the vicinity of Shark Bay and Lacépède Islands in Western 
Australia, Cobourg Peninsula in the Northern Territory, and in the Gulf of 
Carpentaria, Raine Island, and the Capricorn and Bunker Groups of islands on 
the southern Barrier Reef in Queensland {Cogger, 1993 #36}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Dermochelys coriacea Leatherback 
Turtle, Leathery 
Turtle 

VM E1 ( NSW ) Marine species that can occur in bays, estuaries and rivers where they feed. 
Found in all coastal waters of Australia, but more commonly in temperate 
waters. Known to nest occasionally in Queensland {Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Eretmochelys imbricata Hawksbill Turtle VM  Once Hawksbill Turtles reach 30 to 40 cm curved carapace length, they settle 
and forage in tropical tidal and sub-tidal coral and rocky reef habitat. They 
primarily feed on sponges and algae {Whiting, 2000 #3686}. They have also 
been found, though less frequently, within seagrass habitats of coastal waters, 
as well as the deeper habitats of trawl fisheries {Poiner, 1996 #3684}{Robins, 
2002 #3685}. Hawksbill Turtles have been seen in temperate regions as far 
south as northern NSW {Limpus, 1994 #3683}{Robins, 2002 #3685}{Whiting, 
2000 #3686}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Hoplocephalus 
bitorquatus 

Pale-headed 
Snake 

 V ( NSW ) A partly arboreal, nocturnal species found in a range of habitats from rainforest 
and wet sclerophyll forest to the drier eucalypt forests of the western slopes. 
Feeds largely on frogs and lizards {Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Hoplocephalus 
bungaroides 

Broad-headed 
Snake 

V E1 ( NSW ) A nocturnal species that occurs in association with communities occurring on 
Triassic sandstone within the Sydney Basin. Typically found among exposed 
sandstone outcrops with vegetation types ranging from woodland to heath. 
Within these habitats they generally use rock crevices and exfoliating rock during 
the cooler months and tree hollows during summer {Webb, 1994 #51; Webb, 
1998 #52}. 

 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 
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Hoplocephalus 
stephensii 

Stephen's Banded 
Snake 

 V ( NSW ) Found in coastal areas from Gosford district to southern QLD. Arboreal snake 
usually encountered in the wetter sclerophyll or rainforests which occur within its 
range {Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Natator depressus Flatback Turtle VM  Inhabit soft bodied habitat over the continental shelf of northern Australia, 
extending into Papua New Guinea and Irian Jaya {Spring, 1982 #3698}{Zangerl, 
1988 #3699}. The turtle feeds in turbid, shallow inshore waters north of latitude 
25° S {Robins, 1995 #3697}. Nesting habitat includes sandy beaches in the 
tropics and subtropics with sand temperatures between 25 °C and 33 °C 
{Limpus, 1995 #3696}. Hatchling to subadult Flatback Turtles lack a pelagic life 
stage and reside in the Australian continental shelf {Walker, 1994 #3700} 
{Walker, 1990 #3701}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

Varanus rosenbergi Heath Monitor 
(Rosenberg's 
Goana) 

 V ( NSW ) Found in coastal heaths, humid woodlands, wet and dry sclerophyll forests.  
Mostly a terrestrial species it shelters in burrows, hollow logs and rock crevices 
{Cogger, 2000 #20}. 

Protected Matters 
Search Tool 

Low - Rely on specific habitat 

types or resources that are not 
present in the study area. 

 

Notes:  
1. Listed as Vulnerable (V), Endangered (E) or Critically Endangered (CE) under the EPBC Act. 
2. Listed as an Endangered Population (EP), Vulnerable (V), Endangered (E) or Critically Endangered (CE) under the TSC Act. 
3. EPBC = EPBC Act Protected Matters Search Tool Report 
Atlas of NSW Wildlife () = NPWS Atlas of Victorian Wildlife – 10 km buffer of study area 
OEH = Office of Environment and Heritage Species, populations and ecological communities database search by catchment subregion 
4. Refer to Section 2.6 of the main report  
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Appendix D  

Bat Sonograms 

 



Bat call sonograms - positive call sequences 

 

Chalinolobus gouldii Gould’s Wattled Bat 

 

Nyctophilus sp  Long-eared Bat 



 

Miniopterus australis Little Bentwing Bat 
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