
 

 

Byford Rail Extension Fauna Assessment; Spring 2020  
 

 

 
Fletcher Park (M. Bamford) 

 

Prepared for: GHD Pty Ltd 

999 Hay Street, 

 Perth, WA, 6000  

  

 

Prepared by: Mike Bamford, Kristen Bleby and Katherine Chuk  

  M.J. & A.R. BAMFORD CONSULTING ECOLOGISTS 

  23 Plover Way 

  KINGSLEY WA 6026 

 
 

14th April 2021 

 



Byford Rail Report 
 

 

Bamford Consulting Ecologists |   i 
 

Document Status 

Document title:  Byford Rail Extension Fauna Assessment; Spring 2020 

 

Version Authors Issued Reviewed by Approved by Date 

V1 M. Bamford, K. 

Bleby, C. Chuk 

12/12/’20 PTA; GHD   

V2 M. Bamford, K. 

Bleby, C. Chuk 

4/02/’21 PTA; GHD   

V3 M. Bamford 8/03/21 PTA; GHD   

V4 M. Bamford 14/04/21 PTA; GHD   

 

  



Byford Rail Report 
 

 

Bamford Consulting Ecologists |   ii 
 

Executive Summary 

Introduction 

The Public Transport Authority of Western Australia (PTA) is undertaking planning and research to 

construct and operate an 8 km passenger railway line between Armadale and Byford in Western 

Australia; the Byford Rail Extension Proposal (the Proposal) is an extension of the existing network.  

Initial environmental assessments were carried out in 2019 (AECOM 2020), with further studies 

coordinated by GHD in 2020.  Bamford Consulting Ecologists (BCE) was commissioned to undertake 

fauna investigations in the survey area in spring 2020.  GHD also coordinated assessments of 

invertebrate fauna and targeted black-cockatoo nest tree inspections. 

 

Study objectives 

The broad objectives of the investigations completed by BCE are to:  

• Undertake a Basic level fauna assessment (as per EPA 2020) to identify assemblage fauna 

values; 

• Conduct targeted investigations into the status of black-cockatoos, including their presence, 

extent and condition of foraging, breeding and roosting habitat in the survey area.   

 

Key components of the approach to achieving these objectives are to: 

• Conduct desktop searches of databases; 

• Undertake field investigations to provide information on fauna in the survey area, and in 

particular the black-cockatoos (foraging and nesting habitat); 

• Review the list of fauna expected to occur on the site in the light of fauna habitats present; 

• Identify significant environments within the survey area; 

• Identify any ecological processes in the survey area upon which fauna may depend; 

• Identify general patterns of biodiversity within or adjacent to the survey area; and 

• Identify threats that are currently affecting values within the survey area. 

 

Methods 

The desktop review accessed a range of databases in order to generate an expected species list.  

This included reviewing previous reports on the survey area.  The survey area was visited In 

October 2020 and January 2021, with as much of the area as possible being inspected on foot with 

a focus on recording potential nest trees for black-cockatoos.  The site inspection also allowed the 

landscape and environments to be examined and descriptions of Vegetation and Substrate 

Associations (VSAs) to be developed, and opportunistic fauna records were maintained 

throughout.  Familiarity with the environment allowed desktop results to be interpreted in the 

context of the landscape. 

 

Site description 

The survey area lies in urban, peri-urban and rural landscapes of the eastern Swan Coastal Plain, in 

a region of transitional soils and vegetation between the plain and the escarpment.  Native 

vegetation is fragmented and often reduced to trees over sparse understorey in linear areas 

between the rail alignment and adjacent roads, but there are some larger patches of remnant 

vegetation at Fletcher Park and Lambert Lane Nature Reserve.  There are also two moderately large 

drainage lines, Neerigen Creek in the north (into which are incorporated several large, artificial 
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lakes), and Wungong Brook (more or less central in the survey area and retaining a substantially 

intact riparian woodland).  Weeds with little overstorey occupy large areas, particularly within the 

rail reserve assessed by AECOM (2020). 

 

Summary of fauna values 

Vegetation and Substrate Associations (VSAs) 

VSAs in the survey area are a complex mosaic reflecting soil type and history of land use.  AECOM 

(2020) describe vegetation types and fauna ‘habitat’ types, and these were reviewed, based upon the 

site inspection, to recognise five broad VSA types.  These are: 

• VSA 1 – paddocks and grassland with scattered trees.  This was extensive in rural areas and 

along the rail alignment, and the trees were a mix of native species such as Marri and Jarrah, 

non-native eucalypts and exotic species.    

• VSA 2 – parks and gardens.  This included urban landscapes with planted gardens, small parks 

with native and non-native trees but little if any understorey (and generally mown grass).  This 

VSA was extensive along and adjacent to much of the survey area. 

• VSA 3 – light industry and other hard surfaces.  This included roads but also areas of light 

industry between Fletcher Park and the Armadale train station.  

• VSA 4 – eucalypt woodlands to forest.  This typically had a more or less intact growth of native 

eucalypts, although most were young (ie this vegetation was largely regrowth following 

logging).  There was an understorey present although often degraded due to weed invasion.  

This had a disjunct linear distribution along the rail alignment and survey area, but did provide 

some connectivity, with the largest blocks in Fletcher Park and Lambert Lane Nature Reserve.  

• VSA 5 – watercourses.  Best represented along Wungong Brook.  There are small watercourses 

in the Fletcher Park/Lambert Lane area and wetlands associated with Neerigan Brook.  

VSA 4 is almost certainly the most important for fauna, but other VSAs will support fauna.  In a 

highly modified landscape, even isolated trees provide foraging resources and have a connectivity 

function.  The value for fauna of different VSAs is not uniform, but depends on context.  For 

example, a few trees in VSA 1 may be the only habitat for black-cockatoos in an area, whereas a 

few trees in VSA 1 where this lies alongside VSA 4 will be of less importance. 

 

Fauna assemblage   

Interpretation of the results of the desktop study identified 247 vertebrate fauna species as potentially 

occurring in the survey area: 5 fish, 10 frogs, 41 reptiles, 167 birds and 24 mammals (6 of these 

mammals are introduced).  At least an additional 13 species (1 reptile, 2 birds and 10 mammals) are 

considered locally extinct.  While the assemblage appears rich, it includes a large component of 

species that can be considered vagrants or irregular visitors and for which the area is therefore 

probably not important in maintaining populations.  The assemblage is notable for a mixture of coastal 

plain and escarpment species, and for the persistence of species in a peri-urban landscape.  The entire 

invertebrate assemblage could not be documented but information is available on some invertebrate 

species of conservation significance. 

 

Species of conservation significance  

This list includes 60 vertebrate and 22 invertebrate species.  Most notable are the three Black-

Cockatoo species (in particular the Forest Red-tailed Black-Cockatoo), the Quenda, Rakali (water-rat) 

and a suite of locally significant birds, many of which were recorded during the brief site investigation.  
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The Common Bronzewing and Red-winged Fairy-wren were of note among locally significant species, 

being unusual on the urban fringe.   

 

Information on foraging, nesting and roosting habitat was collected on the three Black-Cockatoo 

species.  Each of the five VSAs was assigned a foraging score (out of 10) for each black-cockatoo 

species, with VSA 4 being the most important for all species.  Foraging habitat is thus distributed along 

the length of the survey area, but with the largest foraging areas around Fletcher Park and Lambert 

Lane Nature Reserve.  Almost all foraging evidence found was from the Forest Red-tailed Black-

cockatoo on Marri, with some on Cape Lilac, and this was the only black-cockatoo species seen in the 

October 2020 and January 2021 site visits.  However, AECOM (2020) reported Baudin’s and Carnaby’s 

Black-Cockatoos in November 2019.  Of 679 potential nest trees recorded in the survey area and by 

AECOM (2020) in the rail alignment, only three had signs of usage by black-cockatoos, and only an 

additional 14 trees had hollows suitable for black-cockatoos.  One of the hollows with signs of usage 

had a Forest Red-tailed Black-Cockatoo in the hollow, and this is the most likely black-cockatoo species 

to breed in the area.  The nearest known breeding sites for this species are 2km to the east.  No black-

cockatoo roosting sites were recorded within the survey area, but there were three recently active 

roosts within 500m towards the southern end of the survey area.  

 

The status of significant invertebrates is uncertain with the exception of Carter’s Freshwater Mussel, 

recorded in Wungong and Neerigan Brooks (Stream Water and Environment 2020.  Lambert Lane 

Nature Reserve is considered the location where terrestrial significant invertebrates are most likely to 

persist, if they persist at all (Invertebrate Solutions 2020). 

 

Patterns of biodiversity.  

The fauna assemblage is likely to be richest in the eucalypt woodland (VSA 4) and along Wungong 

Brook (VSA 5 and some VSA 4).  VSA 4 is scattered along the survey area and while the largest and 

most intact areas of this VSA (Fletcher Park and Lambert Lane Nature Reserve) will be richest in 

species, scattered and degraded patches are still important for supporting populations and providing 

connectivity (see below).  AECOM (2020) observed that the Quenda appeared to be widespread within 

the rail alignment.  This area is dominated by weeds (ie much of it is VSA 1) but tall weeds provide 

cover, and the fencing of the rail alignment may reduce the impact of predators such as Dogs and 

Foxes. 

 

Key ecological processes.  

The main ecological processes that have affected and continue to affect the fauna assemblage are 

likely to be landscape connectivity, because of the highly fragmented nature of native vegetation and 

extensive development, and the presence and abundance of feral species (particularly domestic 

predatory species such as Cats).  Native vegetation both within the rail alignment and between the 

alignment and adjacent roads provides connectivity but this is broken in places.  Prime areas of 

connectivity are between Armadale Road and Sherwood Stations, Church Avenue to Wungong Road, 

from Fletcher Park to Eleventh Road, from Wungong Brook to the southern end of P042375 9006 (just 

north of Kentucky Place), and along some sections of George Street south of Byford Station and north 

of Larsen St.  There are also east-west corridors that cross the rail alignment and survey area, notably 

at Wungong Brook and Fletcher Park/Lambert Lane.  The Fletcher Park/Lambert Lane area provides 

some linkage towards Bungendore Park on the escarpment. 
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Overall, the survey area has a fauna species assemblage that appears rich because of the location at 

the transition between the coastal plain and escarpment, but a large proportion of species is likely to 

occur only intermittently.  There is also a high level of local extinction, and of the assemblage that does 

occur regularly, the distribution of many species is likely to be restricted to key areas of native 

vegetation such as around Fletcher Park and Lambert Lane Nature Reserve.  The assemblage does 

include some locally significant species that are unusual in a peri-urban landscape, and the survey area 

provides some foraging and nesting opportunities for the three threatened Black-Cockatoo species.  

While much of the survey area is degraded, remaining areas of native vegetation assist with landscape 

connectivity for fauna in the area.    

 

Effects of the proposed rail expansion will depend largely on the extent and location of habitat loss, 

both in terms of area of loss and effect of loss on connectivity.  In such an extensively cleared and 

developed landscape, almost any native vegetation is important for the maintenance of fauna 

biodiversity.   
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1 Introduction 

The Public Transport Authority of Western Australia (PTA) is undertaking planning and research to 

construct and operate an 8 km passenger railway line between Armadale and Byford in Western 

Australia, which will be an extension of the current Armadale train line, which currently ends at 

Armadale station.  As part of the Western Australian’s Government’s METRONET vision, the Byford 

Rail Extension Proposal (the Proposal) will connect to the existing electrified dual track railway 

network at Armadale, located approximately 26 km south-east of Perth, and extend it to Byford, 

located 8 km south of Armadale.  The Proposal is located mainly within the existing non-electrified 

section of rail corridor between Armadale and Byford, which is used for the existing Australind 

passenger train service (PTA 2020).  The Proposal also includes modifications to the existing Armadale 

train station, construction of a new station at Byford, and changes to existing level crossings.  The 

northern section of the proposal is within the City of Armadale and the southern section is within the 

Shire of Serpentine – Jarrahdale. 

 

The PTA engaged AECOM Australia Pty Ltd (AECOM) to conduct a desktop assessment and field survey 

for the Proposal.  The AECOM survey area was largely limited to the existing Australind rail reserve 

and rail reserve areas on the Armadale line, and extended beyond Byford south towards Mundijong.  

A detailed flora and vegetation survey was conducted in November 2019, where no Threatened of 

Priority flora were found, but three Threatened Ecological Communities (TECs) were found (AECOM 

2020).   

 

A level 1 fauna assessment was also conducted by AECOM in November 2019, which included fauna 

habitat mapping, assessing the potential and actual presence of conservation significant fauna species, 

as well as a targeted black-cockatoo survey that assessed breeding, roosting and foraging habitat 

(AECOM 2020).  Four conservation significant fauna species were recorded (Forest Red-tailed Black-

Cockatoo Calyptorhynchus banksii, Carnaby's Black-Cockatoo Calyptorhynchus latirostris, Baudin's 

Black-Cockatoo Calyptorhynchus baudinii and Quenda Isoodon fusciventer).  Seven (including ‘Cleared’ 

habitat) broadly defined fauna habitats were recorded by AECOM, with Eucalypt Woodland (defined 

as a highly variable habitat but generally contains Marri Corymbia calophylla over an open shrubland 

over an open sedge layer) as the most common non-cleared fauna habitat.   

 

The targeted black-cockatoo survey found that breeding, foraging and potential roosting habitat was 

present for all three black-cockatoo species (AECOM 2020).  Results from this survey included: 

• 277 potential breeding trees were recorded; 

• Thirteen trees contained 13 potentially suitable hollows for black-cockatoo breeding;   

• Foraging habitat included 19.14 ha of High Quality and Very High Quality foraging habitat for 

Carnaby’s Black-Cockatoo and Baudin’s Black-Cockatoo, and 14.42 ha of High Quality foraging 

habitat for Forest Red-tailed Black-Cockatoo; and 

• Roosting sites were searched for throughout the survey area, but no black cockatoo roost sites 

were identified. 

 

The PTA referred the Proposal to the Environmental Protection Authority (EPA) under Section 38 of 

the Environmental Protection Act 1986 (EP Act) in September 2020.  As part of this referral, the PTA 

has indicated that further surveys and studies are needed to assess and evaluate potential 
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environmental impacts of the BRE proposal on key factors including terrestrial fauna, flora and 

vegetation, inland waters and social surroundings (PTA 2020). 

 

GHD Pty Ltd (GHD) has been engaged by the PTA to manage biological and wetland surveys on behalf 

of the PTA.  Bamford Consulting Ecologists (BCE) was commissioned by GHD to conduct additional 

fauna assessments on areas that lie adjacent to but outside the rail reserve and that were not 

previously assessed by AECOM but may be affected by the Proposal.  A thorough site inspection and 

targeted black-cockatoo survey (foraging and breeding habitat assessment) was conducted by BCE in 

these additional areas outside of the rail reserve (hereafter referred to as the survey area) in October 

2020, with a follow-up visit in January 2021.  The focus of this assessment was to survey areas of 

vegetation for foraging value for black-cockatoos and possible black-cockatoo nesting and roosting 

habitat, as well as a general fauna assessment in the additional areas.  The BCE study also considered 

desktop information from a broader study area (c. 5km buffer around the survey area), and both 

desktop and landscape within a context area (500m buffer around the survey area).  The Proposal 

locality is shown on Figure 1, illustrating survey, context and study areas, with the BCE survey area 

and previous AECOM survey area shown on Figure 2. 

 

This report presents the results of the fauna desktop review and observations and results from the 

field investigations carried out in October 2020 and January 2021.   

 

1.1 General approach to fauna investigations for impact assessment 

The purpose of impact assessment is to provide government agencies with the information they need 

to decide upon the significance of impacts of a proposed development, and to provide information to 

proponents to help them to develop appropriate strategies for avoiding and minimising impacts of 

their activities.  This relies on information on the fauna assemblage and its environment, and BCE uses 

an approach with the following components: 

• The identification of fauna values: 

o Assemblage characteristics: uniqueness, completeness and richness; 

o Species of conservation significance (in the case of the BRE, the key species being the 

black-cockatoos); 

o Recognition of ecotypes or vegetation/substrate associations (VSAs) that provide 

habitat for fauna, particularly those that are rare, unusual and/or support significant 

fauna; 

o Patterns of biodiversity across the landscape; and 

o Ecological processes upon which the fauna depend.  Ecological processes can include 

the threatening processes that are currently at play in the fauna assemblage. 

 

Descriptions and background information on these values and processes can be found in Appendices 

1 to 4.  In particular, Appendix 1 explains and defines the fauna values, including the recognition of 

three classes of species of conservation significance (CS): those listed under legislation (CS1), those 

listed as priority by the Department of Biodiversity, Conservation and Attractions (DBCA; CS2), and 

those that can be considered of local or other significance, but which have no formal listing (CS3).  

Appendix 2 outlines the legal definitions and classes of conservation significance.  Appendices 3 and 

4 provide background information on threatening processes.  
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1.2 Study objectives 

The broad objectives of the investigations completed by BCE are to:  

• Undertake a Basic level fauna assessment (as per EPA 2020) to identify assemblage fauna 

values; 

• Conduct targeted investigations into the status of black-cockatoos, including their presence, 

extent and condition of foraging, breeding and roosting habitat in the survey area.   

 

Key components of the approach to achieving these objectives are to: 

• Conduct desktop searches of Commonwealth and State fauna databases to provide a list of 

fauna expected to occur in the survey area and to provide information on known black-

cockatoo roost sites; 

• Undertake field investigations to: 

•  provide information on the presence of fauna in the survey area; 

•  develop descriptions of the environments that provide habitat for fauna; 

•  for the black-cockatoos; evaluate foraging habitat and assess potential nesting habitat by 

using BCE assessment tools; 

• Review the list of fauna expected to occur on the site in the light of the environments  present; 

• Identify significant environments within the survey area; 

• Identify any ecological processes in the survey area upon which fauna may depend; 

• Identify general patterns of biodiversity within or adjacent to the survey area; and 

• Identify threats that are currently affecting values within the survey area. 

 

1.3 Description of survey area and existing environment 

The survey area (149.32 ha) is shown in Figure 2 and consists of land located adjacent to but outside 

the rail corridor between Armadale and Byford.  The survey area encompasses private property 

(mostly large and cleared rural holdings but some suburban properties), industrial developments and 

government land as well as private land.  It lies along the transition between the Swan Coastal Plain 

and the Darling Escarpment and therefore has a complex mixture of heavy and light soils, and includes 

several drainage lines such as Wungong Brook.  While extensively cleared and developed, the survey 

area does include some remnants of native vegetation and, reflecting the transitional nature of the 

landscape, this is a complex mixture of escarpment and coastal plain species.  Within the survey area, 

native vegetation occupies approximately 33 ha compared with 99 ha cleared or otherwise developed, 

although cleared areas often retain remnant trees that may have fauna values. 

 

1.4 Regional Description 

The Interim Biogeographic Regionalisation of Australia (IBRA) has identified 26 bioregions in Western 

Australia which are further divided into subregions (DAWE 2020).  Bioregions are classified on the 

basis of climate, geology, landforms, vegetation and fauna (Thackway and Cresswell 1995).  IBRA 

Bioregions are affected by a range of different threatening processes and have varying levels of 

sensitivity to impact (EPA 2004).  The survey area lies in the Swan Coastal Plain 2 (SWA02) subregion 

of the Swan Coastal Plain bioregion, but adjacent to the Northern Jarrah forest (JF01). 
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The Swan Coastal Plain bioregion falls within the Bioregion Group 1 classification (EPA 2004).  

Bioregions within Group 1 (South-West Botanical Province) are “extensively cleared for agriculture” 

and are also the site of major urban developments.  The bioregion has a high degree of species loss.  

 

The SWA02 subregion is broadly described as a low-lying coastal plain covered with woodlands 

dominated by Banksia or Tuart on sandy soils, Casuarina obesa on outwash plains, and paperbark in 

swampy areas (Mitchell et al. 2002).  The area includes a complex series of seasonal wetlands and 

includes Rottnest, Carnac and Garden Islands.  The dominant land use for this bioregion is 

predominantly agriculture/cultivation, conservation, urban and rural residential.  The area contains a 

number of rare features including Holocene dunes and wetlands and a large number of rare and 

threatened species.  Three Threatened Ecological Communities (TECs) were recorded by AECOM 

(AECOM 2020) including Corymbia calophylla - Kingia australis woodlands on heavy soils, Swan Coastal 

Plain (SCP3a), Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands (SCP3c) and FCT8 

Herb rich shrublands in claypans.  These TECs are all features of the eastern edge of the Swan Coastal 

Plain where there is some influence in substrates and vegetation from the nearby escarpment.   

 

While part of the SWA02 subregion, the survey area is better described as lying along the transition 

between the Ridge Hill Shelf and the Pinjarra Plain, with some Bassendean sands present.  This is 

illustrated in Figure 3.   
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Figure 3.  Geomorphology of the Perth region (from Davidson 1995). 
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2 Methods 

2.1 Overview 

The methods used for the fauna assessment of the survey area are based upon the approach to fauna 

investigations as outlined in Section 1.1 and with reference to Appendix 1.  This approach to fauna 

assessment has been developed with reference to guidelines and recommendations set out by the 

Western Australian Environmental Protection Authority (EPA) on fauna surveys and environmental 

protection (EPA 2002, 2004, 2020), and Commonwealth biodiversity legislation (DSEWPaC 2010, DotE 

2014).  The EPA (2020) proposes three levels of investigation that differ in the approach to field 

investigations, Basic (formerly Level 1) being a primary review of data and (usually) a site 

reconnaissance to place data into the perspective of the site, Detailed (formerly Level 2) being a 

literature review and intensive field investigations (e.g. trapping and other intensive sampling), and 

Targeted consisting of detailed investigations into species of conservation interest.  The level of 

assessment recommended by the EPA is determined by the size and location of the proposed 

disturbance, the sensitivity of the surrounding environment in which the disturbance is planned, and 

the availability of pre-existing data.  Guidance for field investigations methods is provided by the EPA 

(2020) and by Bamford et al. (2013), and BCE has developed techniques for assessing black-cockatoo 

foraging and nesting habitat (described below and in appendices).  There are abundant fauna survey 

results for the general region and therefore the approach taken for this survey was for a primary review 

of available data and field investigations that were effectively a Basic survey combined with a targeted 

survey on black-cockatoos.    

 

The approach and methods utilised are divided into three groupings that relate to the stages and the 

objectives of the assessment: 

• Desktop assessment.  The purpose of the desktop review is to produce a species list that can 

be considered to represent the vertebrate fauna assemblage of the survey area based on 

unpublished and published data using a precautionary approach. 

• Field investigations.  The purpose of the field investigations is to gather information on the 

fauna assemblage: confirm the presence of as many species as possible (with an emphasis on 

species of conservation significance), place the list generated by the desktop review into the 

context of the environment of the survey area, collect information on the distribution and 

abundance of this assemblage, collect information on the targeted significant species 

(primarily black-cockatoos), and develop an understanding of the survey area’s ecological 

processes that maintain the fauna. 

• Reporting.  This brings together both the desktop and field results and includes descriptions 

of fauna values, analysis and interpretation of observations, mapping of records and some 

discussion on the importance of the fauna assemblage. 

 

2.2 Desktop assessment 

2.2.1 Sources of information 

Information on the fauna assemblage of the survey area was drawn primarily from the AECOM (2020) 

report, as this had completed a thorough review of databases and the grey literature.  Despite this, 



Byford Rail Report 
 

 

Bamford Consulting Ecologists |  9 
 

some databases were checked again, including Naturemap, the Atlas of Living Australia, Birdata and 

the Department of Agriculture, Water and the Environment (DAWE) protected matters search tool 

(Table 1).  In addition, information on black-cockatoo roost sites was obtained from BirdLife Australia 

(records from the Great Cocky Count).   

 

Table 1.  Databases searched for the desktop review; accessed October/November 2020. 

Database Type of records held in database Area searched 

BCE Database Fauna records from BCE reports. 
Fauna recorded by BCE in the 

vicinity of the survey area. 

Atlas of Living 

Australia (ALA) 

Fauna records from Australian 

museums and conservation/research 

bodies, including records from BirdLife 

Australia’s Atlas (Birdata) Database. 

5 km buffer around the 

survey area (line from 

32.13813° S, 116.01129° E to 

32.22098° S, 116.00815° E). 

NatureMap (DBCA) 

Records from the Western Australian 

Museum (WAM) and Department of 

Biodiversity, Conservation and 

Attractions (DBCA) databases, including 

historical data and Threatened and 

Priority species in WA. 

5 km buffer around the 

survey area (line from 

32.13813° S, 116.01129° E to 

32.22098° S, 116.00815° E). 

BirdLife Australia’s 

Birdata 

While records included in ALA, checked 

separately and contains bird records 

from the first and second Atlases of 

Australian birds, and ongoing Birdata 

records 

c. 5 km buffer around the 

survey area (line from 

32.13813° S, 116.01129° E to 

32.22098° S, 116.00815° E). 

EPBC Protected 

Matters Search 

Tool 

Records on MNES protected under the 

Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act). 

5 km buffer around the 

survey area (line from 

32.13813° S, 116.01129° E to 

32.22098° S, 116.00815° E). 

Great Cocky Count 

database (BirdLife 

Australia and 

DBCA) 

Records and history of roost sites and 

breeding records since 2010. 

10 km buffer from north to 

south (c. 32.138 S, 116.011 E 

to 32.221 S, 116.004 E). 

 

 

2.2.2 Nomenclature and taxonomy 

As per the recommendations of the EPA (2004), the nomenclature and taxonomic order presented in 

this report are generally based on the Western Australian Museum’s (WAM) Checklist of the Fauna of 

Western Australia 2018.  The authorities used for each vertebrate group were: fish (Morgan et al. 

2014), frogs (Doughty et al. 2019a), reptiles (Doughty et al. 2019b), birds (BirdLife Australia 2019), and 

mammals (Travouillon 2019).  In some cases, more widely recognised names and naming conventions 

have been followed, particularly for birds where there are national and international naming 
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conventions in place (e.g. the BirdLife Australia working list of names for Australian Birds).  This 

includes the use of the group name ‘black-cockatoo’ for all black-cockatoo species.  English common 

names of species, where available, are used throughout the text; Latin names are presented with 

corresponding English names in tables in the appendices. 

 

2.2.3 Interpretation of species lists 

Species lists generated from the review of sources of information are generous as they include records 

drawn from a large region and possibly from environments not represented in the survey area.  

Therefore, some species that were returned by one or more of the database and literature searches 

have been excluded because their ecology, or the environment within the survey area, determine that 

it is highly unlikely that these species will be present.  Such species can include, for example, seabirds 

that might occur as extremely rare vagrants at a terrestrial, inland site, but for which the site is of no 

importance. Species returned from the databases and not excluded on the basis of ecology or 

environment are therefore considered potentially present or expected to be present in the survey 

area at least occasionally, whether or not they were recorded during field surveys, and whether or not 

the survey area is likely to be important for them.  This list of expected species is therefore subject to 

interpretation by assigning each a predicted status in the survey area.  The status categories used are: 

• Resident:  species with a population permanently present in the survey area; 

• Regular migrant or visitor: species that occur within the survey area regularly in at least 

moderate numbers, such as part of an annual cycle; 

• Irregular visitor:  species that occur within the survey area irregularly such as nomadic and 

irruptive species.  The length of time between visitations could be decades but when the 

species is present, it uses the survey area in at least moderate numbers and for some time; 

• Vagrant: species that occur within the survey area unpredictably, in small numbers and/or for 

very brief periods.  Therefore, the survey area is unlikely to be of importance for the species; 

and 

• Locally extinct: species that would have been present but has not been recently recorded in 

the local area and therefore is almost certainly no longer present in the survey area. 

 

These status categories make it possible to distinguish between vagrant species, which may be 

recorded at any time but for which the site is not important in a conservation sense, and species which 

use the site in other ways but for which the site is important at least occasionally.  This is particularly 

useful for birds that may naturally be migratory or nomadic, and for some mammals that can also be 

mobile or irruptive, and further recognises that even the most detailed field survey can fail to record 

species which will be present at times.  The status categories are assigned conservatively based on the 

precautionary principle.  For example, a lizard known from the general area is assumed to be a resident 

unless there is very good evidence the site will not support it, and even then it may be classed as a 

vagrant rather than assumed to be absent if the site might support dispersing individuals.  It must be 

stressed that these status categories are predictions only and that often very intensive sampling would 

be required to confirm a species’ status. 
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2.3 Field investigations  

2.3.1 Overview 

The field investigations consisted of traversing the survey area in order to: 

• Describe vegetation and soils in order to identify Vegetation and Substrate Associations (VSAs; 

that provide fauna habitats).   

• Assess VSAs for foraging value for black-cockatoos; 

• Conduct targeted searching for black-cockatoo potential and actual nesting trees; 

• Searching for evidence of foraging by black-cockatoos; and 

• Opportunistic observations on fauna in general. 

 

Most of the survey area was walked so that trees could be examined closely.  Where access was 

restricted, parcels of land were small and the vegetation could readily be assessed from the boundary.  

Details on methods for black-cockatoo assessments are provided below.   

 

2.3.2 Dates 

The field investigations were conducted between the 10 and 14 October 2020, with a follow-up site 

visit on 27 January 2021. 

 

2.3.3 Personnel 

The following personnel were involved in the field survey: 

• BCE.  Dr Mike Bamford BSc (Biol.), Hons (Biol.), PhD (Biol.) (all field surveys); 

• GHD.  Grace Formentin BSc. (Hons) (10-14 October); 

• GHD.  Jordan Tindiglia BSc. (Hons) (27 January). 

 

The report was prepared by Kristen Bleby (BSC (Hons) PhD), Katherine Chuk (BSc (Hons)) and Mike 

Bamford. 

 

2.3.4 Permits 

No permit was required as the field investigations did not involve any interaction with fauna, being 

purely based upon observation.   

 

2.3.5 Black-Cockatoos 

The assessment of Carnaby’s, Baudin’s and the Forest Red-tailed Black-Cockatoos (herein referred to 

collectively as black-cockatoos) involved a rigorous process to assess foraging and nesting habitat.  

Ecological values for black-cockatoos within the survey area were based on the definitions of breeding, 

foraging and roosting habitat as per the EPBC Act referral guidelines for black-cockatoos (DSEWPaC 

2012), with foraging and nesting values assessed using systems developed by Bamford Consulting 

Ecologists (BCE 2020).  Roosting locations were obtained from the Great Cocky Count database 

managed by Birdlife Australia.   
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Foraging habitat assessment for black-cockatoos  

Foraging value for black-cockatoos was assessed by inspecting the vegetation and calculating a 

foraging score, as outlined in Appendix 5.  The foraging score provides a numerical value that reflects 

the significance of vegetation as foraging habitat for black-cockatoos, and is consistent with the EPBC 

Act referral guidelines for black-cockatoos (DSEWPaC, 2012; DEE 2017).  The foraging value of the 

vegetation depends upon the type, density and condition of trees and shrubs in an area, and can be 

influenced by the context such as the availability of foraging habitat nearby.  The BCE scoring system 

for value of foraging habitat has three components as detailed in Appendix 5.  These three components 

are drawn from the DEE offset calculator but with the scoring approach developed by BCE (2020; see 

Appendix 5):   

• A score out of six for the vegetation composition, condition and structure.  

• A score out of three for the context of the site. 

• A score out of one for species density.  

 

Foraging value can thus be assigned a score out of six, based upon site vegetation characteristics, or a 

score out of 10 if context and species density are also considered.  The score out of 10 is calculated 

only for vegetation of at least Low to Moderate foraging value (vegetation characteristics score of ≥3).  

Vegetation with No, Negligible or Low foraging value is effectively assigned context and species density 

scores of ‘0’ because the context and species density are of little relevance if the vegetation does not 

support regular foraging by the birds.  Foraging value scores are calculated differently for the three 

black-cockatoo species depending upon the vegetation present.  The approach is outlined in detail in 

Appendix 5. 

 

The areas of remnant and urban vegetation within the survey area were assessed for foraging value.  

Carnaby’s Black-Cockatoo, Baudin’s Black-Cockatoo and Forest Red-tailed Black-Cockatoo forage 

widely in suitable vegetation in the southwest region and leave distinctive marks on dropped feeding 

material such as Marri fruit.  Targeted searches were made for these signs around potential foraging 

habitat within the survey area. 

 

Targeted Black-Cockatoo breeding tree assessment  

The DEE provides guidelines for the study of actions that may result in impact to black-cockatoos (for 

assessment under the EPBC Act).  The survey and analysis reported here have been conducted with 

strong reference to both the existing guidelines (DSEWPaC 2012) as well as the recently revised draft 

guidelines (DEE 2017).  In addition, survey methodology followed the recommendations listed on the 

DAWE’s Species Profile and Threats Database (DotE 2018a, 2018c). 

 

The aim of the targeted survey was to provide an assessment of the potential suitability of the survey 

area for black-cockatoo nesting by calculating the density of hollow-bearing trees (suitable for black-

cockatoo nesting) in the survey area.   

 

The approach to the assessment of potential nest trees involved observing each tree from the ground 

(with the aid of binoculars where helpful) and recording the following information on trees considered 
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suitable for black-cockatoo nesting1 (predominantly Jarrah, Eucalyptus marginata and Marri, 

Corymbia calophylla) with a diameter at breast height (DBH) equal to or greater than 500 mm (or 300 

mm for Wandoo): 

• tree location; 

• tree species; 

• life status; 

• DBH; and 

• Nest tree rank (described in Table 2). 

 

BCE has also developed a tree measurement protocol, based on Commonwealth guidelines, and this 

is outlined in Appendix 6.  This protocol makes it possible to include (or exclude) trees based upon 

their structure.  For example, a tree with a large DBH but that rapidly branches or narrows can be 

disregarded from the assessment as it does not have branches of sufficient thickness to provide 

suitable hollows. 

 

 

Table 2.  Ranking system for the assessment of potential nest-trees for black-cockatoos. 

As per DOtE (2018a,2018c) guidance, a potential nest-tree is any tree with a diameter at breast height >500 mm (or >300 

mm for Eucalyptus salmonophloia and E. wandoo). 

 

Rank Description of tree and hollows/activity 

1 Active nest observed; adult (or immature) bird seen entering or emerging from hollow. 

2 Hollow of suitable size and angle (i.e. near-vertical) visible with chew marks around entrance. 

3 

Potentially suitable hollow visible but no chew marks present; or potentially suitable hollow 

present (as suggested by structure of tree, such as large, vertical trunk broken off at a height of 

>10 m). 

4 

Tree with large hollows or broken branches that might contain large hollows but hollows or 

potential hollows are not vertical or near-vertical; thus a tree with or likely to have hollows of 

sufficient size but not to have hollows of the angle preferred by black-cockatoos. 

5 
Tree lacking large hollows or broken branches that might have large hollows; a tree with more or 

less intact branches and a spreading crown. 

 

 

2.3.6 Opportunistic observations 

Opportunistic observations were recorded at all times when conducting field investigations.  These 

included casual observations of fauna, records of road-killed animals and identification from signs such 

as burrows and scats.  Opportunistic observations contributed to a general annotated species list that 

draws from all fauna observations made in the survey area. 

 

  

 
1 the draft revised EPBC Act study guidelines (DEE 2017) stress that any tree species may provide suitable 
hollows. 
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2.4 Survey limitations 

The EPA Guidance Statement 56 (EPA 2004) outlines a number of limitations that may arise during 

field investigations for Environmental Impact Assessment, and the EPA (2020) revises this list.  These 

survey limitations are discussed in the context of the BCE investigation of the survey area in Table 3.   

 

EPA guidance does not consider limitations related to the effectiveness of field sampling for fauna, 

but appears to make an assumption that the purpose of such sampling is to confirm the fauna 

assemblage.  This is implicit in the EPA (2020) technical guidance that does provide suggestions for 

sampling techniques, but the level of field investigations suggested cannot confirm the presence of an 

entire assemblage, or confirm the absence of a species.  This requires far more work than is possible 

(or recommended) for studies contributing to the EIA process because fauna assemblages vary 

seasonally and annually, and often have high levels of variation even over short distances (Beta 

diversity).  For example, in an intensive trapping study, How and Dell (1990) recorded in any one year 

only about 70% of the vertebrate species found over three years.  In a study spanning over two 

decades, Bamford et al. (2010) found that the vertebrate assemblage varies over time and space, 

meaning that even complete sampling at a set of sites only defines the assemblage of those sites at 

the time of sampling.  The limited effectiveness of short periods of fauna sampling is not a limitation 

for impact assessment per se, as long as database information is interpreted effectively and field 

investigations are targeted appropriately.  That is the approach taken by BCE. 

 

Table 3.  Survey limitations as outlined by EPA (2004; 2020). 

EPA Survey Limitations BCE Comment 

Level of survey. 

Not a limitation 
Desktop, reconnaissance and targeted field investigations.  Survey intensity 
was deemed adequate due to the condition of the survey area, scale of the 
survey and the amount of data available in the region. 

Competency/experience of 
the consultant(s) carrying out 
the survey. 

Not a limitation 
The ecologists have had extensive experience in conducting desktop 
reviews and reconnaissance surveys for environmental impact assessment 
fauna studies, and have undertaken a number of studies within the 
immediate region. 

Scope.  (What faunal groups 
were sampled and were some 
sampling methods not able to 
be employed because of 
constraints?) 

Not a limitation 
The survey focused on terrestrial vertebrate fauna and fauna values, and in 
particular on key significant species (black-cockatoos) on which the primary 
investigator (Mike Bamford) has several decades of experience.  

Proportion of fauna identified, 
recorded and/or collected. 

Not a limitation 

All fauna observed were identified.  While only about a quarter of the 
expected vertebrate assemblage was recorded, the species not detected 
were either common or expected only as vagrants so are not a concern for 
impact assessment. 

Sources of information e.g. 
previously available 
information (whether historic 
or recent) as distinct from 
new data. 

Not a limitation 
Abundant information from databases and previous studies. 
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EPA Survey Limitations BCE Comment 

The proportion of the task 
achieved and further work 
which might be needed. 

Not a limitation 
The survey was completed and the report provides fauna values for the 
survey area.   

Timing/weather/season/cycle. 

Not a limitation 
Survey was conducted in October 2020. This is a suitable time for the Swan 
Coastal Plain bioregion and also overlaps with the breeding season for 
black-cockatoos.   

Disturbances (e.g. fire, flood, 
accidental human 
intervention etc.) which 
affected results of survey. 

Not a limitation 

None. 

Intensity (In retrospect, was 
the intensity adequate?) 

Not a limitation 
Survey intensity was adequate as key values were targeted. 

Completeness (e.g. was 
relevant area fully surveyed). 

Not a limitation 
The site was fully surveyed to the level appropriate; even where access to 

small properties was restricted, they could be viewed from the boundary in 

order to describe the vegetation.  Fauna database searches covered up to 5 km 

beyond the survey area (and some databases were checked for greater 

distances).   

Resources (e.g. degree of 
expertise available in animal 
identification). 

Not a limitation 

Field personnel have extensive experience with fauna and environments in the 

region. 

Remoteness and/or access 
problems. 

Not a limitation 
There were no remoteness/access problems encountered except for 
restricted access to some sites (small areas of private property that could 
be viewed from the boundary).  These restrictions are noted where 
applicable.  A black-cockatoo roost survey was not conducted, but there 
was abundant information on black-cockatoo roosts from databases.  The 
suitability of vegetation for roosting was assessed but roosting behaviour is 
the only method to evaluate roosting. 

Availability of contextual (e.g. 
biogeographic) information. 

Not a limitation 
Extensive regional information was available and was consulted. 

Problems with data and 
analyses 

Not a limitation. 
Abundant data were collected on target species. 
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3 Results 

3.1 Vegetation and Substrate Associations (VSAs) 

Vegetation and substrate associations (VSAs) within the survey area are a complex mosaic, reflecting 

the natural variation due to the transitional landform superimposed with anthropogenic impacts.  

For the purposes of the current assessment, in particular with the focus on black-cockatoo foraging 

and nesting values, all upland native vegetation was assigned to one VSA, with native vegetation 

along watercourses a distinct VSA and major distinctions based upon the extent of vegetation loss 

for modified landscapes.  Five VSAs were identified in the survey area (photographs, Figure 6 to 

Figure 11) and are mapped in Figure 4. 

 

VSAs are described and discussed in Table 4, including a comparison with six habitat types and 11 

vegetation types recognised by AECOM (2020).  Because fauna are dynamic, it is not possible to 

assign a simple fauna value to each VSA.  For example, while VSA 4 will support the most species at 

any one time, and is more likely to have resident species, almost all species could occur anywhere 

at least occasionally.  Even a VSA such as grassland (VSA 1) might have a high fauna value in a 

particular location because of its functional role in providing connectivity.  For this reason, species 

lists are not provided for each VSA, but in other sections of this report the fauna value and function 

of VSAs and important locations are discussed.  For black-cockatoos (section 3.2.4), VSAs are 

assigned a foraging value based upon vegetation composition and other characteristics.    

 

 

Table 4.  Descriptions of VSAs in the survey area. 

VSA 1.  Grassland/paddock with scattered trees (61.58ha). 

Description: Paddocks, grazed areas, grasslands/parklands with scattered trees, both native (mostly 

Marri and Jarrah with some Wandoo, Flooded Gum and some eastern state species e.g. Lemon-

scented Gum and Sugar Gum) and non-native trees.  A few areas, notably in the south near Byford 

Station, were grassland with very few trees. 

Comparison with AECOM (2020): Two habitat categories: Cleared, and grassland with occasional 

trees. 

Value for fauna.  Depauperate fauna assemblage but may provide occasional food-plants for black-

cockatoos.  VSA 1 can also have contextual value for fauna movements so areas of VSA 1 are not all 

of the same fauna value.    

VSA 2.  Urban parks and gardens (27.06ha). 

Description:  Houses with gardens, made up of native and non-native plants, and parks with trees 

but no understorey. 

Comparison with AECOM (2020): No equivalent categories as the AECOM survey was confined to 

the rail alignment and did not include adjacent landholdings. 

Value for fauna.  Depauperate fauna assemblage but may provide occasional food-plants for black-

cockatoos.  VSA 2 can also have contextual value for fauna movements so areas of VSA 2 are not all 

of the same fauna value.    

VSA 3.  Light industrial areas and hard surfaces (35.41ha) 

Description:  Commercial properties with little vegetation, few if any trees or bushes.  Includes 

roads and gravel surfaces. 
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Comparison with AECOM (2020): No equivalent categories. 

Value for fauna: Negligible, but some built structures will provide shelter and roosting/nesting sites 

for birds and bats, and isolated trees and bushes can support transient fauna of a few species. 

VSA 4.  Eucalypt woodland to forest (21.32ha). 

Description: Marri and Jarrah open woodland, sometimes over introduced grasses and herbs or 

over grass trees; small plantations of pine trees or eastern states eucalypts.  Includes small areas of 

shrubland generally with scattered trees.  Trees mostly small, probably reflecting a history of 

logging. 

Comparison with AECOM (2020): Habitat categories: Eucalypt woodland, Eucalypt woodland/ 

wetland, and shrubland.  

Value for fauna.  Likely to support the richest fauna assemblage in the survey area, and in particular 

a high proportion of resident species.  VSA 4 also provides the highest density of forging and 

potential nesting habitat for black-cockatoos.      

VSA 5.  Watercourses (3.95ha). 

Description: Mixed woodland of Flooded Gum, Wandoo and some Marri along creeks and drainage 

lines.  In the survey area this is represented primarily by Wungong Brook and some small drainage 

lines in Fletcher Park and adjacent sites to the west. 

Comparison with AECOM (2020): Habitat categories wetlands, drainage and riparian vegetation. 

Value for fauna: Supports or may support species associated with aquatic and riparian 

environments (freshwater fish, frogs for part of their life cycle, Rakali, aquatic invertebrates), and 

provides a corridor for fauna movements.  Foraging value for black-cockatoos not high except 

where Marri are present; further discussed in Section 3.2.4.1. 

 

The distribution of VSAs is fragmented along the survey area (Figure 4).  The survey area consists of 

a series of land parcels, reserves and other areas of land adjacent to the rail alignment, as described 

in Appendix 10.  The majority of properties are highly degraded from an environmental perspective, 

consisting of light industry, urban areas with gardens but few large trees, or mostly cleared farmland.  

Locations of most interest are (see Figure 5):  

• Area 1: Narrow corridor of Marri over shrubs alongside rail alignment between Sherwood 

Station and Armadale Road, particularly close to P007172 1695 (R25452).  Mostly VSA 4.  

Provides for fauna movement through the suburban landscape and also foraging habitat for 

the Forest Red-tailed Black-Cockatoo.  These were recorded feeding in the area on both site 

visits. 

• Area 2: P000694 135 (Armadale Road, near Albany Hwy).  This is a park with artificial lakes 

adjacent to Armadale City centre, with the presence of wetlands and mature trees providing 

a range of habitats.  VSAs 2 and 5.   

• Area 3: D065714 104 and D053506 12.  Properties between rail alignment and light industry; 

support native and possibly some planted vegetation that may be of some foraging value for 

black-cockatoos, and provides a corridor for wildlife movements.  Mostly VSA 4. 

• Area 4: P032619 400 (opposite intersection on Ninth Rd and Wungong Rd).  A private 

property that is cleared but includes a watercourse with several very large trees (Flooded 

Gum and Wandoo), and notable for the presence of Red-winged Fairy-wrens (a locally 

significant species very unusual off the escarpment).  This site and some adjacent parcels of 
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land, including Fletcher Park and Lambert Lane Nature Reserve, form a corridor that links 

towards Bungendore Park on the escarpment.  Mixture of VSAs 1, 2 and 5. 

• Area 5: Fletcher Park and adjacent property to south (P027606 106).  More or less intact 

native vegetation that is variable in composition and soils, including Marri, Flooded Gum and 

Wandoo with a range of mid-storey and understorey species drawn from escarpment and 

coastal plain assemblages.  This area and Lambert Lane Nature Reserve provide a large area 

of native vegetation with some linkage to north, south, east and west.  High quality foraging 

habitat for black-cockatoos, a broad range of habitats present and some suitable nest trees 

for black-cockatoos; one possible nest hollow (used recently) found.  VSA 4 with some small 

areas of VSA 2 and a minor watercourse (VSA 5). 

• Area 6: Lambert Lane Nature Reserve.  More or less intact native vegetation that is largely 

heath with scattered small trees, but a few large Marri on the margins; one of these with a 

hollow being visited by Forest Red-tailed Black-Cockatoos.  VSA 4. 

• Area 7: P223230 14, D07 1534 110.  Two locations on Eleventh Road with much of original 

overstorey (mostly Marri) and abundant foraging signs of Forest Red-tailed Black-Cockatoo.  

VSA 4. 

• Area 8: P027402 100, P029822 4800 and P029822 4803.  Wungong Brook west and east of 

rail alignment; some large trees and brook in fair condition despite heavy weed invasion.  

Notable for the presence of Red-winged Fairy-wrens (a locally significant species very 

unusual off the escarpment), Quenda and Brushtail Possum.  Wungong Brook is a major 

corridor for fauna movement.  VSAs 4 and 5. 

• Area 9: P410328 2207, P413263 9105, P042375 9002.  Lines of trees alongside rail alignment 

that are poor quality vegetation but may function as a wildlife corridor through otherwise 

cleared landscape.  VSA 4. 
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Figure 6.  Paddock with trees along Kentucky Place; a mix of VSA 1 and VSA 2.  These are mostly 
non-local eucalypts probably planted to form a windbreak   

 

 

 
Figure 7.  A suburban street (Ninth Street) with some remnant Marri as street trees but gardens of 
low habitat quality (VSA 2). 
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Figure 8.  Light industrial area with several large, non-local eucalypts but large areas of paving and 
buildings.  The group of trees constitute VSA 2 while the paved areas constitute VSA 3. 

 

 
Figure 9.  Heath and open woodland of eucalypts in Lambert Lane Reserve (VSA 4). 
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Figure 10.  Eucalypt woodland (VSA 4) in Fletcher Park. 

 

 
Figure 11.  Wungong Brook (VSA 5). 
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3.2 Fauna assemblage 

3.2.1 Overview of fauna assemblage 

The desktop study identified 247 vertebrate fauna species as potentially occurring in the survey area 

Table 5 and Appendix 7).  An additional 13 species (mostly mammals) are considered locally extinct.  

These locally extinct species are also listed in Appendix 7.  This is much fewer than the 397 species 

reported by AECOM (2020) from their desktop.  These 397 species are not all listed by AECOM, but 

the list of significant species presented by them includes a wide range of marine species for which 

there is no suitable habitat, as well as locally extinct species.  Presumably the overall species list 

includes more of such species.  Appendix 8 lists (81) species returned from the current database 

review on the basis of being out of range (probably database errors) and taxonomic change.  The 

presence of 52 species (1 fish, 1 frog, 1 reptile, 46 birds and 3 mammals) was confirmed during the 

2020 field investigations (as indicated in Appendix 7).  The previous study by AECOM (2020) 

recorded 36 vertebrate fauna species within their survey area (1 amphibian, 4 reptiles, 6 mammals 

and 25 birds).   

 

The composition of the vertebrate fauna is summarised in Table 5 and the assemblage is discussed 

below.  It is important to note that species recorded during field investigations will always be a 

subset of the assemblage and tend to be common and conspicuous species, and/or the significant 

species that have been targeted for study.  Therefore, in terms of evaluating the fauna assemblage 

of an area, it is the results of the desktop assessment and the interpretation of this in the context of 

the environments present, combined with field observations on significant species and their 

habitats, that are actually important for impact assessment. 

 

Invertebrate species were included in the desktop study (Appendix 7) and in studies by Invertebrate 

Solutions (2020), AECOM (2020) and Stream Environment and Water (2020), but the list is almost 

entirely limited to invertebrate species of conservation significance.  The invertebrate Solutions 

(2020) report provides a comprehensive assessment of conservation significant invertebrates with 

respect to the survey area.  Results from the separate desktop reviews differ slightly and an overall 

summary on invertebrates of conservation significance is presented in Table 8.  A few of the 

invertebrate species are of conservation significance and are discussed in Section 3.2.3.4.   
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Table 5.  Composition of vertebrate fauna assemblage of the survey area. 

Taxon 
Expected 

Species 

Recorded 

Species 

Number of species in each status category 

Resident 
Migrant or 

regular visitor 

Irregular 

visitor 
Vagrant 

Locally 

extinct 

Fish 5 1 3 2 0 0 0 

Frogs 10 1 8 0 2 0 0 

Reptiles 41 1 41 0 0 0 1 

Birds 167 46 59 36 47 25 2 

Mammals 

(native) 
18 1 4 8 2 4 10 

Mammals 

(introduced) 
6 2 5 0 1 0 0 

Total 247 52 120 46 52 29 13 

 

 

3.2.2 Expected fauna 

Freshwater fish 

Within the survey area, freshwater fish would be restricted to permanent and near-permanent 

wetlands such as Wungong Brook, where the introduced Mosquitofish was observed during the site 

inspection.  Wungong Brook may be important for native species to disperse and there is a slight 

chance that the Pouched Lamprey still uses the brook for breeding and migration.  Other watercourses 

may be too minor and ephemeral to support freshwater fish, and fish were not observed in the small 

stream flowing through Fletcher Park and adjacent properties west of the rail alignment.  The lakes 

near the City of Armadale town centre (P000694 135) may support a range of introduced fish species 

not included in current records.   

 

Frogs 

The assemblage of 10 frog species is typical of the coastal plain and a few species returned from 

databases but associated with heavy soils of the escarpment have been excluded.  The sorts of large 

seasonal wetlands favoured by many frog species are not present but seasonal watercourses and 

artificial wetlands, including garden ponds, may support some species.  Most frogs are expected to be 

resident but two are expected to be irregular visitors only as they rely on wetland types that are not 

well-represented in the survey area.  The only frog recorded, Glauert’s Froglet, was calling along some 

watercourses (Wungong Brook and in the stream on P032619 400 (opposite the intersection of Ninth 

and Wungong Roads), and around wetlands in the park adjacent to the Armadale townsite (P000694 

135).  It was also recorded in drainage lines by AECOM (2020).  Such wetlands are important for 

breeding by frogs in the survey area. 
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Reptiles 

The reptile assemblage appears rich with over 40 species, but not all species may be present; species 

are included as a precaution because they are known from the general area, but with few exceptions 

they are not of conservation significance.  In a detailed survey of the nearby Forrestdale Lake Nature 

Reserve, 24 reptile species were confirmed but it was concluded that additional species could be 

present due to the limitations of sampling (Shepherd et al. 2018).  Several species known mainly from 

the heavy soils of the escarpment are included as it is not known how far they spread onto the coastal 

plain; these include the Rotund Blind Snake, South-Western Earless Skink and South-Western Orange-

tailed Slider.  Reptiles will persist in fragmented and degraded landscapes, but the larger areas of 

intact native vegetation, such as Fletcher Park and Lambert Lane Nature Reserve, are likely to be 

richest in species.  This is a function of the size of the reserve and the variety of habitats present (such 

as different soil and vegetation types).  Narrow corridors of even weedy vegetation will support at 

least some reptile species and may be important for population connectivity.  Reptile species of 

conservation significance that could be present are discussed below.  Few reptile species were 

recorded by either AECOM (2020) or in the current survey (Appendix 7). 

 

Birds 

As with the reptile assemblage, the bird assemblage appears rich because of the size and location of 

the survey area.  In addition, the mobility of birds means that many species could be present 

occasionally.  As a result, 72 (43%) of the 167 expected species are considered to be irregular visitors 

or vagrants (Table 5 and Appendix 7) and only 59 (35%) species are expected to be residents.  Of the 

46 bird species observed during the site inspection, 36 were classed as residents and therefore 61% 

of resident species were confirmed during the brief site visit.  Most bird records came from the large 

tracts of native vegetation, principally Fletcher Park and Lambert Lane Nature Reserve, and along the 

corridor of native vegetation in the north of the survey area (Sherwood Station to Armadale Road).  

Urban and industrial areas, and parkland cleared paddocks, generally had only species favoured by 

disturbed landscapes (such as Australian Magpie, Australian Raven, Galahs).  An interesting 

observation (but not one of conservation significance) was of Stubble Quail in the paddocks at the 

far southern end of the survey area (near Byford Station).  This species was not in databases but was 

expected on the basis of general patterns of distribution.  The bird assemblage includes a large 

number of waterbirds that would occur mainly on the artificial wetlands near the town centre; 

ducks, coots, herons and a Little Pied Cormorant were present on these wetlands at the time of the 

site inspection in October 2020.  Watercourses such as Wungong Brook provide little habitat for 

waterbirds, but some paddocks that flood in winter may provide habitat seasonally.  Several 

waterbirds (two ibis species, some ducks) routinely forage in paddocks.  The bird assemblage 

includes some of local significance and several of high conservation significance that were present 

during the site inspection.  These are discussed below. 

 

Mammals 

The mammal fauna of the urban fringe is depauperate with an estimated 10 locally extinct species in 

the survey area.  Only 13 of the 18 expected native species are residents or regular visitors, and nine 

of these are small, insectivorous bats (Appendix 7).  The only native mammals observed were the 

Quenda (Priority 4) (a roadkill on Armadale Road in P000694 135 about 100m west of Albany Highway, 

and foraging holes in Fletcher Park and along Wungong Brook, the southern extension of Fletcher Park 

and Lambert Lane Nature Reserve) and the Brushtail Possum (scats on a fallen tree along Wungong 

Brook; 27/01/21).  These species are discussed further below.  Residents along Eleventh Road reported 
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Western Grey Kangaroos to be present occasionally but the species was not observed and its 

distinctive scats were not found in the survey area.  

 

3.2.3 Species of conservation significance 

The fauna assemblage appears rich in species of conservation significance with 60 significant 
vertebrates (of the total assemblage of 247 vertebrate species) (Table 6 and Table 7).  However, 
nearly half (26 species) are considered to be irregular visitors or vagrants and therefore the survey 
area may be of low importance for them.  Note that a full explanation of the three levels of 

conservation significance used here is provided in Appendix 1 but, in summary, species classed as 
CS1 are those listed under legislation (EPBC Act and BC Act), while those classed as CS2 are listed as 
Priority by the Department of Biodiversity Conservation and Attractions (DBCA), but not listed under 
legislation.  The CS3 class is more subjective, but includes locally significant species that have 
declined extensively in an area due to natural or human-induced impacts, and species that occur at 
the edge of their range.  This makes their presence in the survey area significant as populations on 
the edge of a species’ range are often less abundant and more vulnerable to extinction than 
populations at the centre of the range (Curnutt et al. 1996).  Species or groups of species that are 
resident or regular visitors are discussed below under the three conservation significance levels.  
Some species expected to be irregular visitors are also discussed where they may be of interest. 

AECOM (2020) lists 61 vertebrate species of conservation significance but only 8 as ‘likely to [or] may 

occur’.  The remaining 53 vertebrate species are classed as ‘unlikely to occur’ although many of these 

are marine, locally extinct or out of range (and therefore probably a database error).  The AECOM 

report does not include CS3 (locally significant but not otherwise listed) species; such locally significant 

species make up 56% of significant species in the current assessment.  Invertebrates of conservation 

significance were the subject of separate assessments by Invertebrate Solutions (2020), Stream 

Environment and Water (2020), and were included in the AECOM (2020) assessment.    

Table 6.  The number of conservation significant species in each major taxon that are expected to 
occur in the survey area. 

See Appendix 1 for full explanation of Conservation Significance (CS) levels: CS1 = listed under WA State and/or 

Commonwealth legislation; CS2 = listed as Priority by DBCA; CS3 = considered locally significant. 

CLASS CONSERVATION SIGNIFICANCE 

 CS1 CS2 CS3 Total 

Invertebrates 4 10 8 22 

Fish  1 0 1 

Frogs 0 0 0 0 

Reptiles 0 1 1 2 

Birds 12 3 37 52 

Mammals 2 3 0 5 

Total (vertebrates) 14 8 38 60 
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Table 7.  Conservation significant vertebrate fauna species expected to occur within the survey 
area. 

Species are listed in taxonomic order. 

CS1, CS2, CS3 = (summary) levels of conservation significance. See Appendix 1 for full explanation.  

EPBC Act listings: E = Endangered, V = Vulnerable, M = Migratory (see Appendix 3). 

WA Biodiversity Conservation Act 2016 (BC Act) listings: S1 to S7 = Schedules 1 to 7 (see Appendix 3). 

DBCA Priority species: P1 to P4 = Priority 1 to 4 (see Appendix 3). 

LS = considered by BCE to be of local significance (see Appendix 1). 

LATIN NAME ENGLISH NAME STATUS EPBC Act BC Act 
EXPECTED 

OCCURRENCE 

FISH     

Geotria australis Pouched Lamprey CS2 (P3)   Regular visitor 

REPTILES     

Ctenotus ora Coastal Plains Skink CS2 (P3)   Resident 

Morelia spilota imbricata South-West Carpet Python CS3   Locally Extinct? 

BIRDS     

Oxyura australis Blue-billed Duck CS2 (P4)   Irregular visitor 

Apus pacificus Fork-tailed Swift CS1 M S2 Vagrant 

Actitis hypoleucos Common Sandpiper CS1 M S5 Vagrant 

Calidris acuminata Sharp-tailed Sandpiper CS1 M S5 Vagrant 

Tringa nebularia Common Greenshank CS1 M S5 Vagrant 

Tringa glareola Wood Sandpiper CS1 M S5 Vagrant 

Tringa stagnatilis Marsh Sandpiper CS1 M S5 Vagrant 

Rostratula australis Australian Painted-snipe CS1 E S2 Vagrant 

Plegadis falcinellus Glossy Ibis CS1 M S5 Irregular visitor 

Falco peregrinus Peregrine Falcon CS1  S7 Resident 

Ninox connivens Barking Owl CS2 (P3)   Irregular visitor 

Tyto novaehollandiae Masked Owl CS2 (P3)   Irregular visitor 

Calyptorhynchus banksii 

naso 

Forest Red-tailed Black-

Cockatoo 
CS1 V S3 Regular visitor 

Calyptorhynchus baudinii Baudin's Black-Cockatoo CS1 E S2 Regular visitor 

Calyptorhynchus latirostris Carnaby's Black-Cockatoo CS1 E S2 Regular migrant 

 

37 species of locally 

significant birds (see 

Appendix 7) 

CS3   

Resident: 17 
Regular visitor: 6 

Irregular visitor: 12 
Vagrant: 2 

MAMMALS     

Dasyurus geoffroii Chuditch CS1 V S3 Vagrant 

Phascogale tapoatafa Brush-tailed Phascogale CS1  S6 Vagrant 

Isoodon fusciventer Quenda CS2 (P4)   Resident 

Falsistrellus mackenziei Western False Pipistrelle CS2 (P4)   Irregular visitor 

Hydromys chrysogaster Water-Rat, Rakali CS2 (P4)   Regular visitor 
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Table 8.  Conservation significant invertebrate fauna species returned from databases. 

Species listed as Vagrant/absent were considered by Invertebrate Solutions (2020) and/or AECOM (2020) to 

have a low or very low likelihood of presence due to lack of suitable habitat.  SRE = short range endemic but 

not otherwise listed. 

LATIN NAME ENGLISH NAME STATUS EPBC Act BC Act 
EXPECTED 

OCCURRENCE 

Bothriembryon serpentinus Land snail CS3 (SRE)   Vagrant/absent 

Epinicium restifer Snail CS3 (SRE)   Vagrant/absent 

Glacidorbis occidentalis 
Jarrah Forest Freshwater 

Snail 
CS2 (P3)   Vagrant/absent 

Westralunio carteri 
Carter's Freshwater 

Mussel 
CS1 V S3 Resident (confirmed) 

Buddelundia 

cenerascens/inaequalis 
Slater CS3   Vagrant/absent 

Buddelundia opaca Slater CS3   Resident? 

Teyl ‘MYG249’ Anamid trapdoor spider CS3   Vagrant/absent 

Synothele michaelseni 
Barychelid trapdoor 

spider 
CS3   Resident? 

Euoplos inornatus Inornate Trapdoor Spider CS2 (P3)   Vagrant/absent 

Idiosoma jarrah Idiopid trapdoor spider CS3 (SRE)   Vagrant/absent 

Idiosoma sigillatum 

Swan Coastal Plain 

Shield-backed Trapdoor 

spider 

CS2 (P3)   Resident? 

Dinocambala ingens Granite Millipede CS3   Vagrant/absent 

Austroconops mcmillani 
McMillan's Biting Midge 

(Swan Coastal Plain) 
CS2 (P2)   Vagrant/absent 

Kawaniphila pachomai Grey Vernal Katydid CS2 (P1)   Vagrant/absent 

Throscodectes xiphos A cricket CS2 (P1)   Resident? 

Hesperocolletes douglasi A native bee CS1 Cr S2 Resident ? 

Hylaeus globuliferus A native bee CS2 (P3)   Resident? 

Leioproctus bilobatus A short-tongued bee CS2 (P2)   Vagrant/absent 

Leioproctus contrarius A short-tongued bee CS2 (P3)   Vagrant/absent 

Leioproctus douglasiellus a short-tongued bee CS1 Cr S2 Resident 

Neopasiphae simplicior A native bee CS1 Cr S2 Vagrant/absent 

Synemon gratiosa Graceful Sunmoth CS2 (P4)   Vagrant 
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3.2.3.1 Vertebrate fauna; Conservation Significance Level 1 

Fork-tailed Swift 

Conservation 

status: 

See Table 7.  Considered to be significant because it is migratory and subject 

to international conservation agreements. 

Distribution and 

habitat: 

The swift is a largely aerial species of unpredictable occurrence in Western 

Australia.  There are scattered records from the south coast, widespread in 

coastal and subcoastal areas between Augusta and Carnarvon, scattered along 

the coast from south-west Pilbara to the north and east Kimberley region.  

Sparsely scattered inland records, especially in the Wheatbelt, but more 

common in the north and north-west Gascoyne Region, north through much 

of the Pilbara Region, and the south and east Kimberley (Higgins 1999; DAWE 

2020a).  Aerial, usually flying from as low as one metre to in excess of 300 m 

above the ground. 

Ecology: A diurnal, aerial insectivore, this species often forages along the edge of low 

pressure systems in flocks of ten to 1000 birds (Higgins 1999; DAWE 2020a).  

Breeds in Siberia (April to July) and spends the non-breeding season (October 

to mid-April) in Australia.  Being aerial, it is effectively independent of 

terrestrial ecosystems when in Australia. 

Expected 

occurrence: 

Vagrant.  Flocks may pass over the survey area briefly at intervals of a year or 

more.  The species is not reliant on ecosystems in the survey area. 

 

Significant waterbirds: migratory shorebirds, Australian Painted-snipe, Glossy Ibis  

These significant waterbirds are known to occur locally and regionally over a wide variety of wetland 

environments, but are expected to occur in the survey area only as vagrants or irregular visitors, and 

even then only in small numbers.  For example, a single Common Sandpiper or Common Greenshank 

might visit the wetlands beside Armadale Road for a few days before moving on.  These species 

generally favour broad wetlands with extensive shallows and shorelines.  The Australian Painted-snipe 

is rarely observed in the South-West and favours flooded grasslands which are not a feature of the 

survey area.  The Glossy Ibis also favours grasslands and while generally rarely observed in the South-

West, there are a few locations where it is seen regularly.  This includes Herdsman Lake, where a flock 

of up to 20 Glossy Ibis regularly forage on the mown lawns on the south side of the lake.  The wetlands 

beside Armadale Road (in P000694 135) are similar in character to Herdsman Lake and therefore have 

the potential to support the Glossy Ibis occasionally, although the species was not observed during 

the site inspection.  For all these species, their occurrence irregularly and in small numbers means that 

the survey area is of low importance for them, and the only areas where they might occur would be 

around the large wetlands alongside Armadale Road, and on seasonally flooded paddocks. 
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Peregrine Falcon 

Conservation 

status: 

See Table 7.  Only listed under the BC Act. 

Distribution and 

habitat: 

Occurs throughout Australia (Menkhorst et al. 2017) in a variety of habitats, 

but is usually reliant on cliff faces or tall trees for nesting (Debus 2019).  In the 

Perth region, several pairs nest on ledges of tall buildings, and one pair nests 

in the large horizontal hollow of a dead Marri in Whiteman Park (M. Bamford 

pers. obs.). 

Ecology: A highly adept aerial predator that predominantly forages on birds, although 

will also occasionally take invertebrates, fish, reptiles and mammals (Debus 

2019).  Mostly diurnal or crepuscular. 

Expected 

occurrence: 

Resident.  The survey area is most likely part of the foraging range of a pair and 

they would forage over any landscape.  May breed in the survey area as there 

are large trees with large hollows, but the species was not observed either by 

AECOM (2020) or in the current investigations.    

 

Black-Cockatoos 

Conservation 

status: 

See Table 7.  Carnaby’s and Baudin’s Black-Cockatoos have a slightly higher 

listing (Endangered) than the Forest Red-tailed Black-Cockatoo (Vulnerable).  

All are threatened by habitat loss and alteration.  Carnaby’s Black-cockatoo has 

been badly impacted by clearing in the Wheatbelt, while the other two species 

(the ‘forest black-cockatoos’) have been affected less by clearing but more by 

loss of nesting habitat due to logging.  Baudin’s Black-Cockatoo is further 

impacted by shooting by orchardists.  

Distribution and 

habitat: 

All three taxa are endemic to the South-West.  Carnaby’s Black-Cockatoo is the 

most widespread, occurring roughly south of a line Kalbarri to west of 

Esperance, but the range has contracted from the Wheatbelt in the last 50 

years.  It occurs in eucalypt woodlands and on the Coastal Plain in Banksia 

woodlands and pine plantations.  The Forest Red-tailed and Baudin’s Black-

Cockatoos are more restricted to the tall forests of the escarpment and the 

lower South-West, although in recent years the former has been spreading 

onto the coastal plain from Bunbury to Perth.  Carnaby’s Black-Cockatoo 

breeds in the Wheatbelt, and increasingly in the northern Jarrah forest 

(including nearby Bungendore Park) and on the Coastal Plain.  The Forest Red-

tailed and Baudin’s Black-Cockatoos both breed in the tall forests.  All three 

species favour large, vertically-aligned hollows, often in Marri.     
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Ecology: All three taxa are granivores that also feed on insect larvae.  Carnaby’s Black-

Cockatoo is migratory with inland breeding habitat (c. July to December) and 

more coastal non-breeding habitat, but movements are incomplete and some 

birds are beginning to breed in the former non-breeding range near the coast.  

On the Coastal Plain it favours Banksia Woodlands, where it forages on banksia 

and other Proteaceae, although it also feeds on some eucalypts and has 

become reliant upon introduced pines.  The Forest Red-tailed Black-Cockatoo 

has some seasonal movements, being more common on the Coastal Plain in 

autumn and winter.  It is present all year in the eucalypt forests and woodlands 

of the escarpment.  It relies heavily on Marri for food, but also feeds on a range 

of other plants, including introduced tree species grown for ornamental 

purposes in suburban areas.  Baudin’s Black-Cockatoo has some north-south 

movements in the tall forests, occurring around Perth mainly in winter, and it 

is very reliant on Marri for food although it does feed on other eucalypts and a 

range of other plant species, including some fruit crops.  All taxa roost in 

traditional locations, occasionally in mixed flocks.  Roosting sites are usually 

locally large trees close to water (general information on black-cockatoos from 

Higgins 1999 and Johnstone and Storr 1998). 

Expected 

occurrence: 

All three significant Black-Cockatoo species (Forest Red-tailed, Carnaby’s and 

Baudin’s) are likely to be present in the survey area, with Forest Red-tailed 

Black-Cockatoos seen during the site inspection along the rail corridor around 

Sherwood Station (up to 10 birds), in the southern extension of Fletcher Park 

(3 birds), in Lambert Lane Nature Reserve (4 birds) and on several properties 

along Eleventh Road (up to 5 birds).  Residue from Forest Red-tailed Black-

Cockatoos feeding on Marri was widespread, and there was some feeding 

residue from Baudin’s Black-Cockatoo at Fletcher Park and along Eleventh 

Road.  Carnaby’s Black-Cockatoo was not seen during the site inspection but 

had been observed in the survey area by AECOM (2020), who also reported 

foraging evidence on Marri by all three species.  The three species are residents 

or regular visitors, and the Perth area in general is recognised as being of high 

importance for them, and therefore detailed assessments for potential 

breeding habitat and foraging values were conducted as outlined in Section 

2.3.5.  In addition, roost site information was sourced from the Great Cocky 

Count Database (BirdLife Australia 2020).  Results of these assessments are 

presented below (Section 3.3.4) and identify important areas for foraging and 

breeding by each species.  Habitat values for the three species across the 

survey area are quite variable but the assessment in Section 3.2.4 identifies 

areas of greatest importance. 
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Chuditch and Brush-tailed Phascogale 

Conservation 

status: 

See Table 7.  The Chuditch is listed under both the EPBC and the BC Acts, but 

the phascogale only under the BC Act.  Both have been severely impacted by 

habitat loss and are vulnerable to predation by Foxes (and possibly Cats for the 

phascogale). 

Distribution and 

habitat: 

Both taxa are now restricted to forests and woodlands of the South-West, 

including the outskirts of Perth.  The phascogale occurs at some locations on 

the coastal plain (near Mandurah, Buller Nature Reserve west of Waroona (BCE 

records)), but the Chuditch is effectively extinct on the coastal plain but with 

occasional records of dispersing individuals.  Other sub-species of the 

phascogale occur elsewhere in Australia. 

Ecology: Both taxa are predators.  The Chuditch requires a large home range (>1000ha 

for a male) and therefore requires large areas of more or less continuous native 

vegetation to support a stable population.  The phascogale occurs at much 

higher densities, with a home range as little as 5ha for a female in high quality 

habitat.  The phascogale is one of the marsupial species in which males die 

after breeding (general information on the Chuditch and Brush-tailed 

Phascogale from van Dyke and Strahan 2008).  

Expected 

occurrence: 

Both these taxa are considered to be vagrants in the survey area.  Even for the 

phascogale there is insufficient continuous habitat to support a population.  

They are expected to be vagrants because they occur nearby (such as in 

Bungendore Park) and individuals disperse widely, especially males during 

breeding and young animals after breeding.  They are most likely to occur in 

the Fletcher Park/Lambert Lane Reserve area which has some connectivity 

with Bungendore Park and is the largest area of native vegetation in the survey 

area, but individuals could turn up anywhere. 
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3.2.3.2 Vertebrate fauna; Conservation Significance Level 2 

Pouched Lamprey 

Conservation 

status: 

See Table 7.  The Pouched Lamprey has declined across its range in the South-

West due to declining water quality and probably the damming of many rivers.   

Distribution and 

habitat: 

In the South-West the Pouched Lamprey is limited to catchment areas from 

the Swan Canning in the north, where its status is now uncertain, to drainage 

systems east of Albany (Morgan et al. 1998).  The species also occurs in south-

eastern Australia and New Zealand.  The South-West population is isolated and 

in decline.  It is marine as an adult but breeds in freshwater streams, where the 

larvae develop in soft sediment until metamorphosis.  It favours permanent 

and near-permanent stream generally with intact riparian vegetation and 

surrounding forest to maintain water quality and low water temperatures. 

Ecology: The marine adults are parasites on fish.  They migrate into freshwater rivers 

and streams to breed, and the larvae are initially filter-feeders that lie largely 

buried in soft sediment before they metamorphose and migrate downstream 

and into the ocean.  

Expected 

occurrence: 

The Pouched Lamprey may now be extinct in the Swan-Canning system.  If 

present in the survey area, it would probably only occur in Wungong Brook 

which is near-permanent and retains much of its riparian vegetation. 

 

Coastal Plains Skink  

Conservation 

status: 

See Table 7.  The Coastal Plains Skink has declined due to habitat loss and 

persists within a highly fragmented landscape.     

Distribution and 

habitat: 

The Coastal Plains Skink occurs on the Coastal Plain from south of Perth to the 

vicinity of Busselton.  This is an extensively cleared region.  It occurs in a range 

of environments; BCE (unpubl. records) has found the species in Jarrah Forest 

on shallow sand over laterite, Eucalypt/Banksia Woodland on sand and Tuart 

over sedges on sand alongside the Peel Inlet. 

Ecology: A terrestrial insectivore for which sandy soil, abundant leaf-litter and a shrubby 

understorey in woodland may be important habitat features.   

Expected 

occurrence: 

Much of the survey area is probably too degraded for these species, but 

suitable habitat may be present the Fletcher Park/Lambert Lane Nature 

Reserve area. 
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Masked and Barking Owls 

Conservation 

status: 

See Table 7.  Both these taxa have declined in the South-West.     

Distribution and 

habitat: 

Both the Masked and Barking Owls occur elsewhere in Australia, but the South-

West populations are small and the birds have declined in abundance.  They 

occur in tall forests and nest in large tree hollows, but there are occasional 

records from suburban areas including a Barking Owl in Thornlie along the 

Canning River in 2005 (B. Metcalf pers. comm.), and a dead Masked Owl found 

in Shenton Park in 2019 (found by a member of the public and confirmed by 

the WA Museum).   

Ecology: Both owls are nocturnal predators probably taking mainly mammals.  They are 

normally sedentary and may use the same breeding hollow year after year, but 

occasional records such as those in urban locations suggest that some birds do 

undertake dispersal movements.  They require large trees with large hollows 

for breeding, and the Masked Owl often roosts in large hollows.  

Expected 

occurrence: 

The two owls are considered to be only irregular visitors to the survey area as 

it lacks extensive areas of tall forest.  Within the survey area they could turn 

up anywhere but large trees along Wungong Brook and in the Fletcher Park 

area are most likely to suit them for roosting.   

 

Quenda 

Conservation 

status: 

See Table 7.  The Quenda has declined in distribution and abundance across its 

South-West range, and remnant vegetation around Perth is noted as providing 

a refuge for the species.  It has declined due to habitat loss and predation by 

Foxes (and possibly Cats). 

Distribution and 

habitat: 

Originally found across much of the South-West and in a great range of 

vegetation types, the Quenda now has a fragmented distribution along the 

coastal plain from just north of Perth, along the south coast and in some areas 

of tall forest in the South-West.  It favours dense understorey vegetation and 

is often associated with thickets around wetlands, which are often the last 

areas that provide the dense cover it needs to avoid introduced predators.  It 

can also be found where tall weeds provide dense cover.  The Quenda was 

originally considered to be a sub-species of the Brown Bandicoot of south-

eastern Australia. 

Ecology: The Quenda is an omnivorous species that often forages for roots, bulbs and 

small animals by digging.  In suitable habitat it can occur at densities of nearly 

10 animals per hectare and it will persist even in very degraded landscapes 

where cover is available.  
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Expected 

occurrence: 

The Quenda is considered a resident in the survey area and is probably 

widespread; AECOM (2020) recorded the species ‘throughout the survey area’ 

in November 2019.  This survey area consisted of the rail corridor where much 

of the vegetation consists of weeds under remnant trees.  Several records were 

made during the 2020/2021 site inspection: a roadkill on Armadale Road near 

Albany Highway in P000694 135, and foraging holes in Fletcher Park, the 

southern extension of Fletcher Park, Lambert Lane Nature Reserve and along 

Wungong Brook just east of the rail.  These are Areas 2, 5, 6 and 8 respectively 

on Figure 4.  Large areas of intact native vegetation with dense understorey 

cover (e.g. Lambert Lane Nature Reserve) may be important for the Quenda, 

but probably any area with dense, low vegetation will support the species.  

Weedy corridors alongside roads and the rail alignment may be important for 

facilitating movement of Quenda through the area. 

 

Western False Pipistrelle 

Conservation 

status: 

See Table 7.  The Western False Pipistrelle has a limited and apparently 

declining distribution.   

Distribution and 

habitat: 

A species largely of the tall South-West forests and adjacent coastal plain.  In 

the Perth coastal plain region it was recorded near Thomson’s Lake in the early 

1990s, and it was caught near Mialla Lagoon (near Binningup north of Bunbury) 

on the Coastal Plain in 1982 but with no records in more recent surveys (BCE 

records).  Its current status on the escarpment east of Perth is uncertain but it 

still occurs around Collie (BCE records 2010).    

Ecology: An aerial insectivore that roosts in small groups in tree hollows.  It is one of the 

insectivorous bats that forages mostly above the eucalypt canopy.  .  

Expected 

occurrence: 

Given its uncertain status in the escarpment forests just east of the survey 

area, the Pipistrelle is expected only as an irregular visitor in areas where there 

are large trees, such as along Wungong Brook and in the Fletcher Park area.   
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Rakali (Water-Rat) 

Conservation 

status: 

See Table 7.  The Rakali has declined in the South-West, probably due largely 

to declining water quality.   

Distribution and 

habitat: 

The Rakali occurs in freshwater drainage systems around much of eastern 

Australia, but has a more fragmented distribution in Western Australia, where 

the population in the South-West appears to be isolated.  In the South-West it 

is confined to freshwater streams and rivers, but extends into brackish 

estuaries (including the estuary of the Swan River).  In a recent study, Trocini 

et al. (2015) found it in waterways and large wetlands around Perth, including 

along the Canning River and tributaries.  Favoured wetlands have abundant 

fallen timber in and along the shoreline, as well as dense riparian vegetation.  

The nearest record to the current survey area was Nerrigen Brook, which is 

linked to wetlands near the intersection of Armadale Road and Albany 

Highway.    

Ecology: An amphibious mammal that forages largely in the water on freshwater 

crustacea, mussels, fish and the like.  It shelters in burrows or under logs on 

the bank.  While it favours permanent water, it will move overland and can 

exploit seasonal wetlands.  It eats its catch on the land, often feeding on a level 

area of earth or wood beside the water and leaving a distinctive feeding 

‘midden’ that can be used to check for the presence of the species.  

Expected 

occurrence: 

The Rakali is considered to be a regular visitor to the survey area, but is likely 

only along Nerrigan Brook in the north (part of wetlands near Armadale 

Road/Albany Hwy intersection) and Wungong Brook.   

 

3.2.3.3 Conservation Significance Level 3 

Thirty-seven bird species are considered of CS3 (Appendix 7) and these are all listed as declining in the 

Perth area in the Bush Forever report (Dell and Banyard 2000).  The species of greatest interest are 

those expected to be residents (17 species) or regular visitors (6 species), as this means that local and 

regional populations may be relying on the survey area.  During the site inspection, 13 CS3 bird species 

(almost all expected to be residents) were observed, with probably the most notable observations 

being Common Bronzewing, Scarlet Robin and Red-winged Fairy-wren.  The Common Bronzewing was 

seen at multiple locations including in some suburban gardens, which is very unusual for Perth, 

whereas the Scarlet Robin was seen only on one private property (P29822 502 just south of Eleventh 

Road).  This is close to an area of bushland that is effectively the southern extent of Fletcher Park.  The 

Red-winged Fairy-wren was unexpected as it is usually considered to be present only in dense riparian 

vegetation of streams in the Jarrah Forest, but there was a group of birds along a minor stream on 

private property (P032619 400) a few hundred metres west of Fletcher Park, and residents reported 

the species on P29822 502 just south of Eleventh Road (the same property where the Scarlet Robin 

was seen).  The majority of CS3 birds were associated with native vegetation, particularly in the vicinity 

of Fletcher Park and Lambert Lane Reserve.  Corridors of native vegetation, even where only the tree 

canopy is intact, may be important for these CS3 birds to move through the landscape.   These are 

described in Section 3.1. 
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3.2.3.4 Conservation Significant invertebrates 

Twenty-two species of conservation significant invertebrates are included in the assessments by 

Stream Environment and Water (2020), Invertebrate Solutions (2020) and/or AECOM (2020).  

Invertebrate Solutions (2020) provided the most comprehensive analysis based on desktop 

information and concluded that for the majority of species there was no suitable habitat and 

therefore the species likelihood of presence was low or very low.  Such species are effectively absent 

or would occur only as vagrants and are listed as such in Table 8.  However, the survey area used by 

Invertebrate Solutions excluded Lambert Lane Reserve, and the report noted that for several species 

this reserve provided potential habitat.  Therefore, seven species are listed in Table 8 as Resident(?) 

entirely on the basis that they could occur in Lambert Lane Nature Reserve. 

 

In addition, Carter’s Freshwater Mussel was the subject of a detailed survey by Stream Environment 

and Water (2020) who recorded the species in Wungong Brook and in wetlands along Armadale Road 

(in P000694 135), referred to as Sanctuary Lake and Wright Lake, and linked to Nerrigan Brook.  The 

mussel was not found at five other minor drainage lines inspected, and it was concluded that the 

Wungong and Nerrigan Brook systems provided the only suitable habitat for the species in the survey 

area. 

 

 

3.2.4 Forest Red-tailed, Carnaby’s and Baudin’s Black-Cockatoos 

The BRE rail alignment has previously been assessed by AECOM (2020) for breeding, foraging and 

roosting habitat for Black-Cockatoos.  Results from that survey found that breeding and foraging 

habitat, and potential roosting habitats, were present for all three black-cockatoo species.  All three 

species were also observed.  AECOM (2020) also assessed foraging habitat and recorded locations of 

potential nest trees, and provided detailed descriptions of the ecology of the three black-cockatoo 

species, with these summarised above (section 3.2.3.1).  The AECOM foraging and nesting 

assessments have been incorporated into the current report (see below).  AECOM (2020) did not 

report on roosting except to note a known roost nearby (from Great Cocky Count records), and both 

the AECOM and current field investigations took place outside the main roosting period (autumn).  

Records of roosts were extracted from databases and are discussed below (section 3.2.3.3). 

 

3.2.4.1 Black-Cockatoo Foraging Assessment 

In the current investigations, vegetation of the entire survey area was assessed for foraging value and 

the results of the assessment are presented in Appendix 9.  This assessment assigns each VSA a score 

out of 10 that can be used in the DAWE offsets calculator.  Areas assessed by AECOM (2020) were also 

assigned a VSA so that they could be merged with the current assessment.   

 

The foraging value of each VSA for each Black-Cockatoo species is given in Table 9 to Table 11.  This 

shows foraging value based upon vegetation characteristics, with the total value including context 

and species density (as outlined in Appendix 5).  The value assigned to each VSA makes it possible to 

map foraging habitat and calculate the area of each foraging value for each species across the survey 

area.  Explanations of how values were assigned for each species in each VSA are outlined below. 
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• VSA 1 (grassland/paddocks) is of negligible foraging value (1) for Carnaby’s and low value (2) 

for Forest Red-tailed Black-Cockatoos, but no value for Baudin’s Black-Cockatoo.  Carnaby’s 

Black-Cockatoo will feed on some pasture weeds and the Forest Red-tailed Black-cockatoo 

may also do so; the latter will also visit very isolated trees and some exotic tree species, and 

is locally common.  Baudin’s Black-Cockatoo is less likely to feed on pasture weeds or to visit 

isolated trees, and is not common in the survey area (although behaviour of these birds can 

change).  Note that the value of individual patches of this VSA will vary, as in some locations 

there are large areas of pasture and forging may occur only in an isolated clump of trees. 

• VSA 2 (parks and gardens with some trees) is of negligible foraging value (1) for Baudin’s Black-

Cockatoo, but a score of 2 for Carnaby’s and the Forest Red-tailed Black-Cockatoo. The slightly 

higher score for the latter two species reflects the value of some ornamental trees in gardens, 

particularly the Cape Lilac (for the Forest Red-tailed Black-Cockatoo which is widely planted in 

the Armadale area. 

• VSA 3 (light industrial with few trees) is of negligible foraging value (1) for Carnaby’s and the 

Forest Red-tailed Black-Cockatoo, but no value for Baudin’s Black-Cockatoo.  There are 

occasional trees in industrial areas that may be visited occasionally.  

• VSA 4 (native eucalypt woodland) has a moderate foraging value for Carnaby’s Black-Cockatoo 

(4) because while the species will feed regularly on Marri (thus a vegetation characteristic 

score of 3), in terms of context the birds will be more likely to move to nearby banksia 

woodlands (outside the survey area), so they receive a context score of only 1 (out of a 

potential 3).  Carnaby’s Black-Cockatoo receives no abundance score as evidence of the 

species actually using the survey area on a regular basis is limited.  In contrast, VSA 4 has a 

moderate to high value for the Forest Red-tailed (7) and moderate (6) for Baudin’s Black-

Cockatoos.  The Forest Red-tailed Black-Cockatoo receives the highest value in VSA 4 because 

the birds are abundant and almost certainly breeding in the immediate area (two probable 

nests found during field investigations). 

• VSA 5 (woodland along watercourses) has a low foraging value (2) for all three species.  The 

dominant tree is Flooded Gum Eucalyptus rudis which all three species may forage on, but it 

is not a primary food plant, and while Marri are present along the watercourses they are 

scattered and in small numbers.  

 

The area of each foraging value (based on the distribution of VSAs) for each black-cockatoo species 

within the survey area is presented in Table 12 and mapped on Figure 12.  The amount of foraging 

habitat of at least moderate quality is small and occurs almost entirely in the Fletcher Park/Lambert 

Lane Nature Reserve area.  There is also a narrow belt of moderate value foraging habitat in the north 

of the survey area, alongside the rail line between Sherwood and Armadale Stations. 

 

The survey area lies in a greatly modified landscape but is close to the forests of the Darling 

Escarpment which remain despite being modified through logging and altered fire regimes.  The 

regional extent of foraging habitat is illustrated on Figure 15.  This regional extent is based upon broad 

vegetation mapping (DBCA in references) and is thus at a coarser resolution than the mapping of 

foraging habitat in the survey area, which is why it appears there is no foraging habitat in the survey 

area.  The 12km buffer for regional foraging habitat is based upon the maximum distance from a nest 

that breeding birds are likely to travel (DEC 2012).  The forests to the east can be assumed to have at 

least moderate foraging value for all three black-cockatoo species, while the woodlands of the coastal 
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plain will at least be of moderate value for Carnaby’s Black-Cockatoo.  The total area of foraging 

habitat within 12km is 31,754 ha; 26,914 ha being forest on the escarpment.  In comparison, the total 

survey area is 149 ha.  For comparison, areas of foraging habitat of different values are presented in 

Table 12.  For each black-cockatoo species, the total area of at least moderate foraging value 

vegetation is 21.32 ham which is 0.08% of the foraging habitat available on the nearby escarpment. 

 

 

Table 9.  Foraging values of vegetation in the survey area for Carnaby’s Black-Cockatoo, based upon 
vegetation characteristics, context and species density.  

As described in Appendix 5.  The maximum score is 10. 

VSA 

Type 

VSA description Vegetation 

characteristics 

Context Species 

Density 

Total 

score 

Foraging 

value 

1 
Grassland/paddock with 

scattered trees. 
1 0 0 1 Negligible 

2 Urban parks and gardens. 2 0 0 2 Low 

3 

Light industrial: commercial 

properties with little 

vegetation, few if any trees. 

1 0 0 1 Negligible 

4 Eucalypt woodland to forest. 3 1 0 4 Mod 

5 
Watercourses: mixed 

woodland. 
2 0 0 2 Low 

 

Table 10.  Foraging values of vegetation in the survey area for the Forest Red-tailed Black-Cockatoo, 
based upon vegetation characteristics, context and species density. 

As described in Appendix 5.  The maximum score is 10. 

VSA 

Type 

VSA description Vegetation 

characteristics 

Context Species 

Density 

Total 

score 

Foraging 

value 

1 
Grassland/paddock with 

scattered trees. 
2 0 0 2 Low 

2 Urban parks and gardens. 2 0 0  2 Low 

3 

Light industrial: commercial 

properties with little 

vegetation, few if any trees. 

1 0 0 1 Negligible 

4 Eucalypt woodland to forest. 3 3 1 7 
Moderate 

to high 

5 
Watercourses: mixed 

woodland. 
2 0 0 2 Low 
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Table 11.  Foraging values of vegetation in the survey area for Baudin’s Black-Cockatoo, based upon 
vegetation characteristics, context and species density. 

As described in Appendix 5.  The maximum score is 10. 

VSA 

Type 

VSA description Vegetation 

characteristics 

Context Species 

Density 

Total 

score 

Foraging 

value 

1 
Grassland/paddock with 

scattered trees. 
0 0 0 0 None 

2 Urban parks and gardens. 1 0 0 1 Negligible 

3 

Light industrial: commercial 

properties with little 

vegetation, few if any trees. 

0 0 0 0 None 

4 Eucalypt woodland to forest. 3 2 1 6 Moderate 

5 
Watercourses: mixed 

woodland. 
2 0 0 2 Low 

 

 

Table 12.  Areas (ha) of each foraging habitat score for each black-cockatoo species in the survey 

area. 

Foraging 

score 

Black-Cockatoo 

Carnaby’s Forest Red-tailed Baudin’s 

0 - - 100.94 

1 96.99 35.41 27.06 

2 31.02 92.59 - 

3 - - - 

4 21.32 - - 

5 - - - 

6 - - 21.32 

7 - 21.32 - 
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Figure 15.  Roost locations and regional extent of native vegetation that provides foraging habitat 
for the three black-cockatoo species.  

NB.  The buffer of 12km comes from DEC (2012). 
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Figure 16.  Roost locations and regional extent of native vegetation that provides foraging habitat 
for the three black-cockatoo species; survey area north.  Based upon Peck et al. (2019) and DBCA 
in references.   
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Figure 17.  Roost locations and regional extent of native vegetation that provides foraging habitat 
for the three black-cockatoo species; survey area central.  Based upon Peck et al. (2019) and DBCA 
in references.   
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Figure 18.  Roost locations and regional extent of native vegetation that provides foraging habitat 
for the three black-cockatoo species; survey area south.  Based upon Peck et al. (2019) and DBCA 
in references.    
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3.2.4.2 Black-Cockatoo Breeding Tree Assessment 

The assessment of potential breeding trees covered the entire survey area, and AECOM (2020) had 

previously assessed breeding trees within the rail alignment.  In addition, Kirkby (2020) visited trees 

thought to be potentially suitable for breeding by black-cockatoos and examined potential hollows 

with a pole camera.  Of the 679 trees assessed (ie trees that met the basic size criterion), 306 were 

considered to be not suitable with no further information.  They would be ranked as ‘4’ or ‘5’ under 

the system outlined in Table 2.  The remaining 373 trees were ranked as outlined in Table 2, Appendix 

6, with results of this analysis in Table 13.  The majority of these trees (84%) had no visible hollows, 

with just 17 trees (4.8%) having potentially suitable hollows (including two trees with artificial hollows 

in Fletcher Park); two of the natural hollows had signs of recent activity and a single tree had birds 

present at a natural hollow.  The artificial hollows were not in use and had not been used.  One of the 

trees with recent activity, in Fletcher Park, had clear chew marks and there was a pair of Forest Red-

tailed Black-Cockatoos nearby (Figure 19).  The tree with birds present was on the edge of Lambert 

Lane Nature Reserve, probably within the Lambert Lane Road reserve rather than the Nature Reserve.  

There were three Forest Red-tailed Black Cockatoos perched in the tree and a fourth bird emerged 

from a hollow.  All birds flew away and it is not clear if the hollow was being used for breeding, or was 

just being investigated.  It is still a significant observation of use of a hollow.   

 

Locations of all potential nest trees are illustrated on Figure 20. Potential nest trees were widespread 

and were not confined to areas of eucalypt woodland (VSA 4).  All trees with potentially suitable 

hollows were outside the rail reserve.  In some areas, planted and non-native eucalypts were a major 

component of the ‘resource’ of large trees, but none of these had potentially suitable hollows and 

Kirkby (2020) stated that the non-native eucalypts are not generally known to form suitable hollows 

(although none would be of sufficient age compared with Marri and Jarrah).  Of the 17 trees with 

potentially suitable hollows or signs of activity, 11 were Marri.   

 

The nearest previously confirmed breeding by Black-Cockatoos (Kirkby 2020; based on unpubl. WA 

Museum records) are all from the forests to the east (Bungendore Park and Wungong catchment).  The 

distances are 2km for the Forest Red-tailed Black-Cockatoo, 5km for Carnaby’s Black-Cockatoo and 

12km for Baudin’s Black-Cockatoo.  Kirkby also notes that only Carnaby’s and the Forest Red-tailed 

Black-Cockatoos are known to nest on the coastal plain, and Carnaby’s Black-Cockatoo is the only 

species known to readily use artificial hollows.  
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Table 13. The number of potential nest-trees of each species in each nest-tree rank category in the survey area. 

See Table 2 for full explanation of tree categories and Appendix 6 for explanation of tree assessment protocol.  Parentheses indicate the number of trees in that category that were 

unsuitable for use at the time of the survey because of bee hives. 

† ‘Other’ tree species: Pinus radiata. 

 

Category 

Number of Trees 

TOTAL 
Percentage (of 

Total) Lemon-

scented 

Gum 

Marri 
Flooded 

Gum 
Wandoo Jarrah Tuart 

Tas Blue 

Gum 

Eucalypt

us sp. 
Other 

1 Activity at hollow. - 1 - - - - - - - 1 0.3 

2 
Potential hollow 

with chew-marks. 
- 2 - - - - - - - 2 0.9 

3 
Potential hollow, 

no chew marks. 
1 8 3 - 2 - - - - 14 3.6 

4 

Potential hollow, 

unsuitable 

orientation. 

10 10 (1) 15 6 (1) 3 - - 2 1 44 11.8 

5 

Sufficient DBH, no 

observable 

hollows. 

118 104 31 (1) 15 (1) 1 1 4 33 5 312 83.6 

 TOTAL: 129 125 (1) 49 (1) 21 (2) 3 1 4 35 6 373 100.00 

 Percentage (of Total) 34.6 33.5 13.1 5.6 0.8 0.3 1.1 9.4 1.6 100.00  
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Figure 19.  A dead Marri in Fletcher Park with a hollow exhibiting fresh chew marks from Black-
Cockatoos. 
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3.2.4.3 Black-Cockatoo Roosting Assessment 

Figure 15 to Figure 18 illustrate the locations of black-cockatoo roost sites identified in the Great Cocky 

Count (Peck et al. 2019).  Figure 15 shows roost sites over a broad area (>12km buffer) while the 

remaining figures show details of close roosts. 

The Great Cocky Count records have been developed over a period of 10 years with almost 1,000 

‘citizen scientists’ contributing records in the annual event (Peck et al. 2019).  Therefore, the survey 

provides a robust documentation of roosting sites and activity across Perth.  No roost sites have been 

found within the survey area and just three confirmed roosts (ie active in 2019) have been recorded 

within about 500m of the survey area (see Figure 17 and Figure 18).  These three roosts are towards 

the southern end and to the east of the survey area and appear to be located in remnant trees in 

suburban areas.  Two of them are confirmed as Forest Red-tailed Black-Cockatoo roosts (in 2019), 

while the third was confirmed active in 2019 but the species was not given.  Roost sites tend to be 

large trees often close to water, but hundreds of trees within and close to the survey area meet that 

definition, while roost sites tend to be used traditionally.  It is this traditional usage that makes it 

possible to survey roosting by black-cockatoos annually, and gives the roost site records a high degree 

of reliability.  Location and species details of all recently confirmed roosts (ie used in 2019) within c. 

12km of the survey area are provided in Appendix 11. 

 

3.3 Patterns of biodiversity 

Investigating patterns of biodiversity can be complex and are often beyond the scope even of detailed 

field investigations, but it is possible to draw some general conclusions based upon the different 

landscapes in the survey area.  These are very distinctive and it is clear from field observations and 

interpretation of the VSAs that the more intact and natural VSAs will be richer in species than modified 

environments such as VSAs 1 (grassland), 2 (urban and parks) and 3 (industrial).  As a general ecological 

principle, the larger and more connected areas of eucalypt woodland can be predicted to support the 

most fauna species, and this was borne out by opportunistic bird observations that were maintained 

when visiting all sites.  Sampling effort (time spent on each property) was not strictly standardised, 

but most properties had fewer than five species whereas a few locations were rich in bird species: the 

wetlands and park near Armadale townsite (17 species including eight waterbirds), Fletcher Park (16 

species) and Wungong Brook (14 species).  Lambert Lane Nature Reserve had only six species, but it 

had few large trees so was completely surveyed in about half an hour, and this was carried out during 

the middle of the day when bird activity is low.  It was thus effectively under-sampled.  The presence 

of Common Bronzewings in urban areas (including gardens) and of Red-winged Fairy-wrens along 

degraded stream zones (both classed as VSA 2) illustrates that even highly-modified landscapes can 

be important for some elements of biodiversity.  Mapping biodiversity is beyond the scope of the 

current investigations, but Section 3.1 lists key areas of interest with respect to species richness and 

ecological function for fauna.  

 

3.4 Ecological processes  

The review of a suite of ecological processes with respect to the survey area allows for an 

understanding to be developed as to how the fauna assemblage is affected by such processes, and 

how impacts may manifest themselves.  The nature of the landscape and the fauna assemblage 
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indicate some of the ecological processes that may be important for ecosystem function and for 

maintaining the assemblage (see Appendix 3 and Appendix 4 for descriptions and other ecological 

processes).  These include the aspects discussed below. 

 

Local hydrology.  The survey area includes watercourses that are part of the Canning River catchment 

(notable Wungong Brook), some low-lying areas where vegetation is likely to be affected by 

groundwater (such as heaths in Lambert Lane Nature Reserve), and artificial wetlands linked to natural 

drainage (Neerigen Brook near Armadale town centre).  A minor drainage line through Fletcher Park 

helps to form a link to Bungendore Park in the east. 

 

Fire.  Native vegetation throughout the survey area is subject to fire and while appropriate fire regimes 

can benefit biodiversity, inappropriate regimes can lead to a loss of biodiversity.  This is a complex and 

divisive topic, especially in peri-urban areas.  Combined with habitat fragmentation and degradation, 

fire is likely to have led to species loss even in the largest areas of remnant native vegetation, and 

inappropriate fire regimes remain a threat.    

 

Feral species and interactions with over-abundant native species.  Feral species occur throughout 

Western Australia and are a major component of the current mammal fauna of the survey area.  They 

have contributed to local extinctions and may be affecting populations of extant species.  For example, 

local extinction of species as diverse as fairy-wrens and medium-sized skink lizards has been 

documented in urban landscapes due to predation by domestic Cats (Bamford 2008; Bamford and 

Calver 2012), so while it is encouraging that some of these sensitive species were recorded, it cannot 

be assumed they will persist in the long term.  The impact of domestic and feral predators cannot be 

recognised once it has happened, and therefore sensitive species may be much more restricted in their 

local distribution than might otherwise be the case.  Similarly, Galahs and the corella species can 

compete for nest hollows with black-cockatoos and may be restricting these species, or may pose an 

increasing threat.  The Introduced Honey Bee is also a threat to nesting black-cockatoos. 

 

Habitat degradation due to weed invasion.  With the exception of parts of Fletcher Park and most of 

Lambert Lane Nature Reserve, the vegetation is highly degraded by weeds.  This is the case even where 

the canopy is intact, such as along Wungong Brook and along some of the rail reserve.  This 

degradation adversely affects many components of the fauna assemblage, and is particularly likely to 

result in the loss of the (largely undocumented) invertebrate fauna.  Weed invasion is an ongoing 

threat without management.  However, weeds do provide cover.  The Quenda was noted by AECOM 

(2020) as being present throughout the rail reserve, and in much of this area the animals would have 

been living amongst thick weeds. 

 

Connectivity and landscape permeability.  The survey area lies in a region with extensive clearing for 

agriculture and development for housing and industry.  Connectivity is generally poor except for 

mobile species that can traverse or in some way utilize highly modified landscapes.  Wungong Brook, 

road verges and the complex of reserves and private property around Fletcher Park and Lambert Lane 

Nature Reserve are important as reservoirs for fauna and in providing at least some landscape 

permeability for a wide range of species.  The Red winged Fairy-wrens on P032619 400 (immediately 
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east of Fletcher Park) are a good example of a bird with limited dispersal ability using remnant 

vegetation along a minor watercourse to be able to move across the landscape.  It is likely that the 

status of these birds would be more secure if riparian vegetation in this area was rehabilitated.  The 

absence of many mammal species can, to a great measure, be attributed to the lack of connectivity.  

 

The entire rail alignment can be considered a wildlife corridor to some degree, as it is continuous 

(except at stations and level crossings) and provides habitat in the form of remnant trees and thick, 

albeit often weedy, understorey.  AECOM (2020) reported Quenda to be found throughout the rail 

alignment which ensures the species has a more or less continuous population along the alignment 

and linking between larger numbers in the larger reserves.  Fencing of the rail alignment may exclude 

Dogs (and possibly limit Foxes) which could be an advantage to Quenda (which can pass under or 

through fencing that will restrict Dogs and Foxes).  Some reptiles and birds may also benefit from the 

linkage provided by the rail alignment.  However, the rail alignment is very narrow.  In some areas 

there is also a line of trees and shrubs between the rail alignment and the nearest road and this greatly 

supplements the connectivity function of the alignment.  Vegetation in the survey area (outside the 

rail alignment) is well-developed between Armadale Road and Sherwood Stations, Church Avenue to 

Wungong Road, again from Fletcher Park to Eleventh Road, from Wungong Brook to the southern end 

of P042375 9006 (just north of Kentucky Place), and along some sections of George Street south of 

Byford Station and north of Larsen St.  Just as important is where connectivity is poor, such as between 

Armadale Station and Church Avenue, Wungong Road to Fletcher Park, from the southern end of 

P042375 9006 (just north of Kentucky Place) to Thomas Road.  Between Thomas Road and Abernethy 

Road, vegetation is patchy, most notably just north of Byford Station. 

 

In addition to the fauna corridor running north south in association with the rail alignment, there are 

corridors that cross the rail alignment.  These have the potential to be affected by current and future 

use of the rail alignment.  From north to south, these locations are: reserves and parkland along 

Armadale Road, the area of Fletcher Park, Lambert Lane Park and the small drainage line that passes 

under the rail at P032619 400 (near Ninth Street), Eleventh Road, Wungong Brook, trees along the 

north side of Thomas Road, and trees along the road running west from Byford Station. 

 

3.5 Summary and Conclusions  

Vegetation and Substrate Associations (VSAs).  These define the landscape that provides habitat for 

fauna.  Five VSAs were identified:  VSA 1 – grassland with scattered trees; VSA 2 – parks and gardens; 

VSA 3 – light industry and other hard surfaces; VSA 4 – eucalypt woodlands; and VSA 5 – watercourses.  

Much of the survey area does consist of highly modified landscapes (VSAs 1, 2 and 3), but VSA 4 is 

present throughout, being best represented in the Fletcher Park/Lambert Lane area.  

 

Fauna assemblage.  The desktop study identified 247 vertebrate fauna species as potentially occurring 

in the survey area: 5 fish, 10 frogs, 41 reptiles, 167 birds and 24 mammals (6 of these mammals are 

introduced).  At least an additional 13 species (1 reptile, 2 birds and 10 mammals) are considered 

locally extinct.  The presence of 52 species (1 fish, 1 frog, 1 reptile, 46 birds and 3 mammals) was 

confirmed during the 2020 field investigations.  Some loss of species has occurred, and while the 

assemblage appears rich, it includes a large component of species that can be considered vagrants or 
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irregular visitors and for which the area is therefore probably not important in maintaining 

populations.  The assemblage is notable for a mixture of coastal plain and escarpment species, and for 

the persistence of species in a peri-urban landscape.  

 

Species of conservation significance.  

This list includes 60 vertebrate and 22 invertebrate species.  Most notable are the three Black-Cockatoo 

species (in particular the Forest Red-tailed Black-Cockatoo), the Quenda, Rakali (water-rat) and a suite 

of locally significant birds, many of which were recorded during the brief site investigation.  The 

Common Bronzewing and Red-winged Fairy-wren were of note among locally significant species, being 

unusual on the urban fringe.  Foraging and nesting habitat for the Black-Cockatoos was assessed, with 

key foraging areas limited to a few obvious locations where remnant native vegetation remains: the 

edge of the rail alignment in the north of the survey area, and in the Fletcher Park/Lambert Lane Nature 

Reserve area.  Foraging habitat is of most importance for the Forest Red-tailed Black-Cockatoo, which 

was also recorded with probable breeding.  Of 654 potential nest trees recorded in the survey area 

and by AECOM (2020) in the rail alignment, only four had signs of usage by black-cockatoos, and only 

an additional six trees had hollows suitable for black-cockatoos.  One of the hollows with signs of usage 

had a Forest Red-tailed Black-Cockatoo in the hollow, and this is the most likely black-cockatoo species 

to breed in the area.  No black-cockatoo roosting sites were recorded within the survey area, but there 

were three recently active roosts within 500m towards the southern end of the survey area.  The status 

of significant invertebrates is uncertain with the exception of Carter’s Freshwater Mussel, recorded in 

Wungong and Neerigan Brooks.  Lambert Lane Nature Reserve is considered the location where 

terrestrial significant invertebrates are likely to persist. 

 

Patterns of biodiversity.  

The fauna assemblage is likely to be richest in the eucalypt woodland (VSA 4) and along Wungong 

Brook (VSA 5 and some VSA 4).  VSA 4 is scattered along the survey area (Figure 10) and while the 

largest and most intact areas of this VSA will be richest in species, scattered and degraded patches are 

still important for supporting populations and providing connectivity (see below).   

 

Key ecological processes.  

The main ecological processes that have affected and continue to affect the fauna assemblage are 

likely to be landscape connectivity, because of the highly fragmented nature of native vegetation and 

extensive development, and the presence and abundance of feral species (particularly domestic 

predatory species such as Cats).  Native vegetation both within the rail alignment and between the 

alignment and adjacent roads provides connectivity but this is broken in places (see Section 3.4 above).  

Locations like the Fletcher Park/Lambert Lane Nature Reserve area provide nodes of high quality 

habitat that are linked by corridors and are in effect stepping stones across the landscape.  There are 

also east-west linkages that cross the survey area, notably at Wungong Brook and Fletcher 

Park/Lambert Lane.  Habitat degradation due to weed invasion is also a major consideration, while 

hydrology may have some local effects along watercourses and where native vegetation is low-lying. 

 

Overall, the survey area has a fauna species assemblage that appears rich because of the location at 

the transition between the coastal plain and escarpment, but a large proportion of species is likely to 

occur only intermittently.  There is also a high level of local extinction, and of the assemblage that does 
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occur regularly, the distribution of many species is likely to be restricted to key areas of native 

vegetation such as around Fletcher Park and Lambert Lane Nature Reserve.  The assemblage does 

include some locally significant species that are unusual in a peri-urban landscape.  The survey area 

also provides some foraging and nesting opportunities for the three threatened Black-Cockatoo 

species.  While much of the survey area is degraded, there are significant locations where native 

vegetation persists on the edge of the rail alignment (in the north), and where there are relatively large 

blocks of native vegetation (Fletcher Park and Lambert Lane Nature Reserve).  These areas, and 

Wungong Brook, assist with landscape connectivity for fauna in the area.    

 

Effects of the proposed rail expansion will depend largely on the extent and location of habitat loss, 

both in terms of area of loss and effect of loss on connectivity.  In such an extensively cleared and 

developed landscape, almost any native vegetation is important for the maintenance of fauna 

biodiversity.  However, the proposal also provides the opportunity to enhance connectivity through 

planting in areas where there is little native vegetation. 
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5 Appendices 

Appendix 1. Explanation of fauna values. 

Fauna values are the features of a site and its fauna that contribute to biodiversity, and it is these 

values that are potentially at threat from a development proposal.  Fauna values can be examined 

under the five headings outlined below.  It must be stressed that these values are interdependent 

and should not be considered equal, but rather contribute to an understanding of the biodiversity 

of a site.  Understanding fauna values provides opportunities to predict and therefore mitigate 

impacts. 

 

Assemblage characteristics 

Uniqueness.  This refers to the combination of species present at a site.  For example, a site may 

support an unusual assemblage that has elements from adjacent biogeographic zones, it may have 

species present or absent that might be otherwise expected, or it may have an assemblage that is 

typical of a very large region.  For the purposes of impact assessment, an unusual assemblage has 

greater value for biodiversity than a typical assemblage. 

 

Completeness.  An assemblage may be complete (i.e., has all the species that would have been 

present at the time of European settlement) or it may have lost species due to a variety of factors.  

Note that a complete assemblage, such as on an island, may have fewer species than an incomplete 

assemblage (such as in a species-rich but degraded site on the mainland). 

 

Richness.  This is a measure of the number of species at a site.  At a simple level, a species-rich site 

is more valuable than a species-poor site, but value is also determined by other factors, for 

example, by the sorts of species present. 

 

Vegetation and Substrate Associations 

Vegetation and Substrate Associations (VSAs) combine broad vegetation types, the soils or other 

substrate with which they are associated, and the landform.  In the context of fauna assessment, 

VSAs are the environments that provide habitats for fauna.  The term habitat is widely used in this 

context, but by definition an animal’s habitat is the environment that it utilises (Calver et al. 2009; 

Bamford and Calver 2014), not the environment as a whole.  Habitat is a function of the animal and 

its ecology, rather than being a function of the environment.  For example, a species may occur in 

eucalypt canopy or in leaf-litter on sand, and that habitat may be found in only one or in several 

VSAs.  VSAs are not the same as vegetation types since these may not incorporate soil and 

landform, and recognise floristics to a degree that VSAs do not.  Vegetation types may also not 

recognise minor but often significant (for fauna) structural differences in the environment, which 

VSAs will recognise.  VSAs also do not necessarily correspond with soil types, but may reflect some 

of these elements. 

 

Because VSAs provide the habitat for fauna, they are important in determining assemblage 

characteristics.  For the purposes of impact assessment, VSAs can also provide a surrogate for 

detailed information on the fauna assemblage.  For example, rare, relictual or restricted VSAs 

should automatically be considered a significant fauna value.  Impacts may be significant if the VSA 
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is rare, a large proportion of the VSA is affected and/or the VSA supports significant fauna.  The 

disturbance of even small amounts of habitat in a localised area can have significant impacts to 

fauna if rare or unusual habitats are disturbed. 

 

Patterns of biodiversity across the landscape 

This fauna value relates to how the assemblage is organised across the landscape.  Generally, the 

fauna assemblage is not distributed evenly across the landscape or even within one VSA.  There 

may be zones of high biodiversity, such as particular environments or ecotones (transitions 

between VSAs).  There may also be zones of low biodiversity.  Impacts may be significant if a wide 

range of species is affected even if most of those species are not significant per se. 

 

Species of conservation significance 

Species of conservation significance are of special importance in impact assessment.  The 

conservation status of fauna species in Australia is assessed under Commonwealth and State Acts 

such as the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and the 

Western Australian Biodiversity Conservation Act 2016 (Biodiversity Conservation Act).  In addition, 

the Western Australian Department of Biodiversity, Conservation and Attractions (DBCA) 

recognises priority levels, while local populations of some species may be significant even if the 

species as a whole has no formal recognition.  Therefore, three broad levels of conservation 

significance can be recognised and are used for the purposes of this report and are outlined below.  

A full description of the conservation significance levels, schedules and priority levels mentioned 

below is provided in Appendix 3. 

 

Conservation Significance (CS) level 1: Species listed under State or Commonwealth Acts. 

Species listed under the EPBC Act are assigned to categories recommended by the International 

Union for the Conservation of Nature and Natural Resources (IUCN) and reviewed by Mace and 

Stuart (1994), or are listed as migratory.  Migratory species are recognised under international 

treaties such as the China Australia Migratory Bird Agreement (CAMBA), the Japan Australia 

Migratory Bird Agreement (JAMBA), the Republic of South Korea Australia Migratory Bird 

Agreement (ROKAMBA), and/or the Convention on the Conservation of Migratory Species of Wild 

Animals (CMS; also referred to as the Bonn Convention).  The Biodiversity Conservation Act uses a 

series of Schedules to classify status, but also recognizes the IUCN categories and ranks species 

within the Schedules using the categories of Mace and Stuart (1994). 

 

Marine-listed species 

Some conservation significant species may also be listed as ‘Marine’ under the EPBC Act.  This 

listing protects these species in ‘Commonwealth areas’ which include “marine areas beyond the 

coastal waters of each State and the Northern Territory, and includes all of Australia's Exclusive 

Economic Zone (EEZ)” (DAWE 2020c).  The EEZ extends to 200 nautical miles (approximately 350 

kilometres) from the coast (DAWE 2020c).  This may mean that the ‘Marine’ listing does not apply 

to the project/survey area (depending on its location).  Therefore, when a species is otherwise 

protected (under the EPBC Act or BC Act) or priority-listed (by the DBCA) then the Marine listing 

is also noted but it does not have site-specific relevance.  In cases where a species is solely Marine-
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listed (for a list see DAWE 2020b) and a project/survey area is not within a Commonwealth area 

then it is treated like fauna that is not of conservation significance.   

 

Conservation Significance (CS) level 2: Species listed as Priority by the DBCA but not listed under 

State or Commonwealth Acts. 

In Western Australia, the DBCA has produced a supplementary list of Priority Fauna, being species 

that are not considered threatened under the Biodiversity Conservation Act but for which the DBCA 

believes there is cause for concern.  Some Priority species are also assigned to the Conservation 

Dependent category of the IUCN. 

 

Conservation Significance (CS) level 3: Species not listed under Acts or in publications, but 

considered of at least local significance because of their pattern of distribution. 

This level of significance has no legislative or published recognition and is based on interpretation 

of distribution information and expert judgment, but is used here as it may have links to preserving 

biodiversity at the genetic level (EPA 2002).  If a population is isolated but a subset of a widespread 

(common) species, then it may not be recognised as threatened, but may have unique genetic 

characteristics. Conservation significance is applied to allow for the preservation of genetic richness 

at a population level, and not just at a species level.  Species on the edge of their range, or that are 

sensitive to impacts such as habitat fragmentation, may also be classed as CS3, as may colonies of 

waterbirds.  The Western Australian Department of Environmental Protection, now DBCA, used 

this sort of interpretation to identify significant bird species in the Perth metropolitan area as part 

of the Perth Bushplan (DEP 2000). 

 

Invertebrate species considered to be short range endemics (SREs) also fall within the CS3 category, 

as they have no legislative or published recognition and their significance is based on interpretation 

of distribution information.  Harvey (2002) notes that the majority of species that have been 

classified as short-range endemics have common life history characteristics such as poor powers of 

dispersal or confinement to discontinuous habitats.  Several groups, therefore, have particularly 

high instances of short-range endemic species: Gastropoda (snails and slugs), Oligochaeta 

(earthworms), Onychophora (velvet worms), Araneae (mygalomorph spiders), Pseudoscorpionida 

(pseudoscorpions), Schizomida (schizomids), Diplopoda (millipedes), Phreatoicidea 

(phreatoicidean crustaceans), and Decapoda (freshwater crayfish).  The poor understanding of the 

taxonomy of many of the short-range endemic species hinders their conservation (Harvey 2002). 

 

Introduced species 

In addition to these conservation levels, species that have been introduced (INT) are indicated 

throughout the report.  Introduced species may be important to the native fauna assemblage 

through effects by predation and/or competition. 

 

Ecological processes upon which the fauna depend 

These are the processes that affect and maintain fauna populations in an area and as such are very 

complex; for example, populations are maintained through the dynamic of mortality, survival and 

recruitment being more or less in balance, and these are affected by a myriad of factors.  The 

dynamics of fauna populations in a project may be affected by processes such as fire regime, 
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landscape patterns (such as fragmentation and/or linkage), the presence of feral species and 

hydrology.  Impacts may be significant if processes are altered such that fauna populations are 

adversely affected, resulting in declines and even localised loss of species.  Threatening processes 

as outlined below are effectively the ecological processes that can be altered to result in impacts 

upon fauna. 
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Appendix 2. Explanation of threatening processes. 

Potential impacts of proposed developments upon fauna values can be related to threatening 

processes.  This is recognised in the literature (e.g. Gleeson and Gleeson 2012) and under the EPBC 

Act, in which threatening processes are listed.  Processes that may impact fauna values are 

discussed below.  Rather than being independent of one another, processes are complex and often 

interrelated.  They are the mechanisms by which fauna can be affected by development.  Impacts 

may be significant if large numbers of species or large proportions of populations are affected. 

 

Note that the terms direct and indirect impacts are used by the DotE (2013), SEWPaC (2013) and 

EPA (2016), but there is some inconsistency in how these are defined.  The federal guidance does 

not define direct impact but has a very broad definition of indirect, and makes the statement (DotE 

2013) ‘Consideration should be given to all adverse impacts that could reasonably be predicted to 

follow from the action, whether these impacts are within the control of the person proposing to 

take the action or not.  Indirect impacts will be relevant where they are sufficiently close to the 

proposed action to be said to be a consequence of the action, and they can reasonably be imputed 

to be within the contemplation of the person proposing to take the action.’  Indirect impacts 

therefore can even include what the DotE (2013) calls facilitated impacts, which are the result of 

third party actions triggered by the primary action.  In contrast, the EPA (2016) defines direct 

impacts to ‘include the removal, fragmentation or modification of habitat, and mortality or 

displacement of individuals or populations.’  This document then lists as indirect impacts what in 

many cases are the consequences of the removal, fragmentation or modification of habitat.  For 

example, ‘disruption of the dispersal of individuals required to colonise new areas inhibiting 

maintenance of genetic diversity between populations’ is a consequence of habitat fragmentation.  

Impacts of light, noise and even roadkill are defined as indirect but they are clearly the result of the 

action and in control of the person taking the action.  Roadkill is as direct a form of mortality as can 

be observed, but it is considered as an indirect impact in the context of a development presumably 

because it is not directly linked to land clearing.  The EPA (2016) makes a strong distinction between 

removal of vegetation (direct impact) and the consequences of such clearing and other aspects of 

a development (indirect impacts).  It is not obvious how this distinction between direct and indirect 

impacts is helpful in the EIA process, as the key aim is to ensure that all impacts that result from a 

project are addressed in this assessment process, and both direct and indirect impacts (sensu EPA 

2016) are clearly the result of the action.  The EPA’s indirect impacts could be considered as ‘off-

site’ or even ‘process-driven’, that is an impact on an ecological process such as gene flow, but as 

long as impacts related to the action are addressed there seems little value in such a distinction.  

Furthermore, there is a risk that so-called indirect impacts may be de-valued.  Interestingly, Gleeson 

and Gleeson (2012), in a major review of impacts of development on wildlife, do not use the terms 

direct or indirect.  In the following outlines of threatening processes that can cause impacts, the 

emphasis is upon interpreting how a threatening process will cause an impact.  For example, loss 

of habitat (threatening process) can lead to population decline and to population fragmentation, 

which are two distinct impacts. 

 

Loss of habitat affecting population survival 
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Clearing for a development can lead to habitat loss for a species with a consequent decline in 

population size.  This may be significant if the smaller population has reduced viability.  

Conservation significant species or species that already occur at low densities may be particularly 

sensitive to habitat loss affecting population survival. 

 

Loss of habitat leading to population fragmentation 

Loss of habitat can affect population movements by limiting movement of individuals throughout 

the landscape as a result of fragmentation (Gleeson and Gleeson 2012, Soule et al. 2004).  

Obstructions associated with the development, such as roads, pipes and drainage channels, may 

also affect movement of small, terrestrial species, while fencing can block the movement of large, 

terrestrial species.  Fragmented populations may not be sustainable and may be sensitive to effects 

such as reduced gene flow. 

 

Degradation of habitat due to weed invasion leading to population decline 

Weed invasion, such as through introduction by human boots or vehicle tyres, can occur as a result 

of development and if this alters habitat quality, can lead to effects similar to habitat loss. 

 

Increased mortality 

Increased mortality can occur during project operations; for example, roadkill, animals striking 

infrastructure, and entrapment in trenches.  Roadkill as a cause of population decline has been 

documented for several medium-sized mammals in eastern Australia (Dufty 1989, Jones 2000).  

Increased mortality due to roadkill is often more prevalent in habitats that have been fragmented 

(Scheick and Jones 1999, Clevenger and Waltho 2000, Jackson and Griffin 2000). Increased 

mortality of common species during development is unavoidable and may not be significant for a 

population.  However, the cumulative impacts of increased mortality of conservation significant 

species or species that already occur at low densities may have a significant impact on the 

population. 

 

Species interactions, including predation and competition 

Changes in species interactions often occur with development.  Introduced species, including the 

feral Cat, Red Fox and Rabbit, may have adverse impacts upon native species and development can 

alter their abundance.  In particular, some mammal species are very sensitive to introduced 

predators and the decline of many mammals in Australia has been linked to predation by the Red 

Fox, and to a lesser extent, the feral Cat (Burbidge and McKenzie 1989).  Introduced grazing species, 

such as the Rabbit, Goat, Camel and domestic livestock, can also degrade habitats and deplete 

vegetation that may be a food source for other species. 

 

Changes in the abundance of some native species at the expense of others, due to the provision of 

fresh watering points, can also be a concern.  Harrington (2002) found the presence of artificial 

fresh waterpoints in the semi-arid mallee rangelands to influence the abundance and distribution 

of certain bird species.  Common, water-dependent birds were found to out-compete some less 

common, water-independent species.  Similarly, Read et al. (2015) found a decline in some bird 

species but an increase in others in the vicinity of active mines and concluded this was due to the 

mine attracting large and aggressive species that displaced other species.  Over-abundant native 
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herbivores, such as kangaroos, can also adversely affect less abundant native species through 

competition and displacement. 

 

Hydroecology 

Interruptions of hydroecological processes can have major effects because they underpin primary 

production in ecosystems and there are specific, generally rare habitats that are hydrology-

dependent.  Fauna may be impacted by potential changes to groundwater level and chemistry and 

altered flow regime.  These changes may alter vegetation across large areas and may lead to habitat 

degradation or loss.  Impacts upon fauna can be widespread and major. Changes to flow regime 

across the landscape may alter vegetation and may lead to habitat degradation or loss, affecting 

fauna.  For example, Mulga has a shallow root system and relies on surface sheet flow during flood 

events.  If surface sheet flow is impeded, Mulga can die (Kofoed 1998), which may impact on a 

range of fauna associated with this vegetation type. 

 

Fire 

The role of fire in the Australian environment and its importance to vertebrate fauna has been 

widely acknowledged (Gill et al. 1981, Fox 1982, Bamford and Roberts 2003).  It is also one of the 

factors that has contributed to the decline and local extinction of some mammal and bird species 

(Burbidge and McKenzie 1989).  Fire is a natural feature of the environment but frequent, extensive 

fires may adversely impact some fauna, particularly mammals and short-range endemic species. 

Changes in fire regime, whether to more frequent or less frequent fires, may be significant to some 

fauna.  Impacts of severe fire may be devastating to species already occurring at low densities or 

to species requiring long unburnt habitats to survive.  In terms of conservation management, it is 

not fire per se but the fire regime that is important, with evidence that infrequent, extensive and 

intense fires adversely affect biodiversity, whereas frequent fires that cover small areas and are 

variable in both season and intensity can enhance biodiversity. Fire management may be 

considered the responsibility of managers of large tracts of land, including managers of mining 

tenements. 

 

Dust, light, noise and vibration 

Impacts of dust, light, noise and vibration upon fauna are difficult to predict.  Some studies have 

demonstrated the impact of artificial night lighting on fauna, with lighting affecting fauna behaviour 

more than noise (Rich and Longcore 2006).  Effects can include impacts on predator-prey 

interactions, changes to mating and nesting behaviour, and increased competition and predation 

within and between invertebrates, frogs, birds and mammals. 

 

The death of very large numbers of insects has been observed around some remote mine sites and 

attracts other fauna, notably native and introduced predators (M. Bamford, pers. obs).  The 

abundance of some insects can decline due to mortality around lights, although this has previously 

been recorded in fragmented landscapes where populations are already under stress (Rich and 

Longcore 2006).  Artificial night lighting may also lead to disorientation of migratory birds.  Aquatic 

habitats and open habitats such as grasslands and dunes may be vulnerable to light spill. 

 

  



Byford Rail Report 
 

 

Bamford Consulting Ecologists | 
 
101 
 

Appendix 3. Categories used in the assessment of conservation status. 

IUCN categories (based on review by Mace and Stuart 1994) as used for the Environment Protection 

and Biodiversity Conservation Act 1999 and the Western Australian Biodiversity Conservation Act 2016. 

Extinct Taxa not definitely located in the wild during the past 50 years. 

Extinct in the Wild (Ex)  Taxa known to survive only in captivity. 

Critically Endangered (CR) 
Taxa facing an extremely high risk of extinction in the wild in the 

immediate future. 

Endangered (E) Taxa facing a very high risk of extinction in the wild in the near future. 

Vulnerable (V) 
Taxa facing a high risk of extinction in the wild in the medium-term 

future. 

Near Threatened  Taxa that risk becoming Vulnerable in the wild. 

Conservation Dependent 

Taxa whose survival depends upon ongoing conservation measures.  

Without these measures, a conservation dependent taxon would be 

classed as Vulnerable or more severely threatened. 

Data Deficient 

(Insufficiently Known) 

Taxa suspected of being Rare, Vulnerable or Endangered, but whose 

true status cannot be determined without more information. 

Least Concern Taxa that are not Threatened. 

 

Schedules used in the WA Biodiversity Conservation Act 2016. 

Schedule 1 (S1) Critically Endangered fauna 

Schedule 2 (S2) Endangered fauna 

Schedule 3 (S3) Vulnerable Migratory species listed under international treaties 

Schedule 4 (S4) Presumed extinct fauna 

Schedule 5 (S5) Migratory birds under international agreement 

Schedule 6 (S6) Conservation dependent fauna 

Schedule 7 (S7) Other specially protected fauna 

 

WA Department of Biodiversity, Conservation and Attractions Priority species (species not listed 

under the Biodiversity Conservation Act 2016, but for which there is some concern). 

Priority 1 (P1) Taxa with few, poorly known populations on threatened lands. 

Priority 2 (P2) 
Taxa with few, poorly known populations on conservation lands; or taxa with 

several, poorly known populations not on conservation lands. 

Priority 3 (P3) Taxa with several, poorly known populations, some on conservation lands. 

Priority 4. (P4) 

Taxa in need of monitoring.  

Taxa which are considered to have been adequately surveyed, or for which 

sufficient knowledge is available, and which are considered not currently 

threatened or in need of special protection, but could be if present 

circumstances change. 

Priority 5 (P5) 

Taxa in need of monitoring. Taxa which are not considered threatened but are 

subject to a specific conservation program, the cessation of which would result 

in the species becoming threatened within five years (IUCN Conservation 

Dependent). 
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Appendix 4. Ecological and threatening processes identified under legislation and in the 
literature. 

Ecological processes are processes that maintain ecosystems and biodiversity.  They are important for 

the assessment of impacts of development proposals because ecological processes make ecosystems 

sensitive to change.  The interaction of ecological processes with impacts and conservation of 

biodiversity has an extensive literature.  Following are examples of the sorts of ecological processes 

that need to be considered. 

 

Ecological processes relevant to the conservation of biodiversity in Australia (Soule et al. 2004): 

• Critical species interactions (highly interactive species); 

• Long distance biological movement; 

• Disturbance at local and regional scales; 

• Global climate change; 

• Hydroecology; 

• Coastal zone fluxes; 

• Spatially-dependent evolutionary processes (range expansion and gene flow); and 

• Geographic and temporal variation of plant productivity across Australia. 

 

Threatening processes (EPBC Act) 

Under the EPBC Act, a key threatening process is an ecological interaction that threatens or may 

threaten the survival, abundance or evolutionary development of a threatened species or ecological 

community.  There are currently 20 key threatening processes listed by the federal Department of 

the Environment and Energy (DoEE 2019): 

• Competition and land degradation by rabbits.  

• Competition and land degradation by unmanaged goats. 

• Dieback caused by the root-rot fungus (Phytophthora cinnamomi).  

• Incidental catch (bycatch) of Sea Turtle during coastal otter-trawling operations within 

Australian waters north of 28 degrees South. 

• Incidental catch (or bycatch) of seabirds during oceanic longline fishing operations. 

• Infection of amphibians with chytrid fungus resulting in chytridiomycosis. 

• Injury and fatality to vertebrate marine life caused by ingestion of, or entanglement in, harmful 

marine debris. 

• Invasion of northern Australia by Gamba Grass and other introduced grasses. 

• Land clearance. 

• Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, 

including aquatic plants.  

• Loss of biodiversity and ecosystem integrity following invasion by the Yellow Crazy Ant 

(Anoplolepis gracilipes) on Christmas Island, Indian Ocean.  

• Loss of climatic habitat caused by anthropogenic emissions of greenhouse gases. 

• Novel biota and their impact on biodiversity. 

• Predation by European red fox. 

• Predation by exotic rats on Australian offshore islands of less than 1000 km2 (100,000 ha).  
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• Predation by feral cats. 

• Predation, Habitat Degradation, Competition and Disease Transmission by Feral Pigs. 

• Psittacine Circoviral (beak and feather) Disease affecting endangered psittacine species. 

• The biological effects, including lethal toxic ingestion, caused by Cane Toads (Bufo marinus).  

• The reduction in the biodiversity of Australian native fauna and flora due to the red imported 

fire ant, Solenopsis invicta (fire ant). 

 

General processes that threaten biodiversity across Australia (The National Land and Water 

Resources Audit, 2008): 

• Vegetation clearing; 

• Increasing fragmentation, loss of remnants and lack of recruitment; 

• Firewood collection; 

• Grazing pressure; 

• Feral animals; 

• Exotic weeds; 

• Changed fire regimes; 

• Pathogens; 

• Changed hydrology—dryland salinity and salt water intrusion; 

• Changed hydrology— such as altered flow regimes affecting riparian vegetation; and 

• Pollution. 

 

In addition to the above processes, DSEWPaC (2013) (now DAWE) has produced Significant Impact 

Guidelines that provide criteria for the assessment of the significance of impacts.  These criteria 

provide a framework for the assessment of significant impacts.  The criteria are: 

• Will the proposed action lead to a long-term decrease in the size of a population? 

• Will the proposed action reduce the area of occupancy of the species? 

• Will the proposed action fragment an existing population? 

• Will the proposed action adversely affect habitat critical to the survival of a species? 

• Will the proposed action disrupt the breeding cycle of a population? 

• Will the proposed action modify, destroy, remove, isolate or decrease the availability or 

quality of habitat to the extent that the species is likely to decline? 

• Will the proposed action result in introducing invasive species that are harmful to a critically 

endangered or endangered species becoming established in the endangered or critically 

endangered species’ habitat? 

• Will the proposed action introduce disease that may cause the species to decline? 

• Will the proposed action interfere with the recovery of the species? 
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Appendix 5.  Scoring system for the assessment of foraging value of vegetation for Black-Cockatoos.  
Revised 5th November 2020 

Bamford Consulting Ecologists 

Introduction 

Application of the Offset Assessment Guide (offsets guide) developed by the federal environment 

department for assessing Black-Cockatoo foraging habitat requires the calculation of a score out of 10.  

The following system has been developed by Bamford Consulting Ecologists (BCE) with assistance from 

Quessentia Consulting to provide an objective scoring system that is practical and can be used by 

trained field zoologists with experience in the environments frequented by the species.   

The foraging value score provides a numerical value that reflects the significance of vegetation as 

foraging habitat for Black-Cockatoos, and this numerical value is designed to provide the information 

needed by the Federal Department of Agriculture, Water and the Environment (DAWE) to assess 

impact significance and offset requirements.  The foraging value of the vegetation depends upon the 

type, density and condition of trees and shrubs in an area and can be influenced by the context such 

as the availability of foraging habitat nearby.  The BCE scoring system for value of foraging habitat has 

three components as detailed above.  These three components are drawn from the DAWE offsets 

guide but the scoring approach was developed by BCE and includes a fourth (moderation) component.   

Note that the scoring system can only be applied within the range of the species or at least where the 

species could reasonably be expected to occur based upon existing information. 

Calculating the total score (out of 10) requires the following steps: 

A Site condition.  Determining a score out of six for the vegetation composition, condition and 

structure; plus 

B Site context.  Determining a score out of three for the context of the site; plus 

C Species stocking rate.  Determining a score out of one for species density. 

D Determining the total score out of 10, which may require moderation for context and species 

density with respect to the site condition (vegetation) score.  Moderation also includes consideration 

of pine plantations as a special case for foraging value. 

The BCE scoring system places the greatest weight on site condition (scale of 0 to 6) because this has 

the highest influence on the foraging values of a site, which in turn is the fundamental driver in meeting 

ecological requirements for continued survival.   

Site context has a lower weight (scale of 0 to 3) in recognition of the mobility of the species, which 

means they can access good foraging habitat even in fragmented landscapes, but allowing for 

recognition of the extent of available habitat in a region and context in relation to activity (such as 

breeding and roosting).  The application of scoring site context is further discussed below. 

Species stocking rate is given a low weight (0 to 1) as it is a means only of recognising that a species 

may or may not be abundant at a site, but that abundance is dependent upon site condition and 

context and is thus not an independent variable.  The abundance of a species is also sensitive to 

sampling effort, and to seasonal and annual variation, and is therefore an unreliable indicator of actual 

importance of a site to a species. 

Calculation of scores and the moderation process are described in detail below.   
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A. Site condition.  Vegetation composition, condition and structure scoring 

 

Site 

Score 

Description of Vegetation Values 

Carnaby’s Black-Cockatoo Baudin’s Black-Cockatoo Forest Red-tailed Black-Cockatoo 

0 

No foraging value. No Proteaceae, eucalypts or 

other potential sources of food. Examples: 

• Water bodies (e.g. salt lakes, dams, rivers); 
• Bare ground; 
• Developed sites devoid of vegetation (e.g. 

infrastructure, roads, gravel pits) or with 
vegetation of no food value, such as some 
suburban landscapes. 

• Mown grass 

No foraging value. No eucalypts or other 

potential sources of food.  Examples: 

• Water bodies (e.g. dams, rivers); 
• Bare ground; 
• Developed sites devoid of vegetation 

(e.g. infrastructure, roads, gravel pits). 

No foraging value. No eucalypts or other 

potential sources of food. Examples: 

• Water bodies (e.g. dams, rivers); 
• Bare ground; 
• Developed sites devoid of 

vegetation (e.g. infrastructure, 
roads, gravel pits). 

1 

Negligible to low foraging value.  Examples:  

• Scattered specimens of known food plants 
but projected foliage cover of these is < 2%. 
This could include urban areas with scattered 
foraging trees; 

• Paddocks that are lightly vegetated with 
melons or other known food-source weeds 
(e.g. Erodium spp.) that represent a short-
term and/or seasonal food source; 

• Blue Gum plantations (foraging by Carnaby’s 
Black-Cockatoos has been reported but 
appears to be unusual). 

Negligible to low foraging value.  Scattered 

specimens of known food plants but 

projected foliage cover of these < 1%. This 

could include urban areas with scattered 

foraging trees.  

 

Negligible to low foraging value.  

Scattered specimens of known food 

plants but projected foliage cover of 

these < 1%. Could include urban areas 

with scattered foraging trees.  
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Site 

Score 

Description of Vegetation Values 

Carnaby’s Black-Cockatoo Baudin’s Black-Cockatoo Forest Red-tailed Black-Cockatoo 

2 

Low foraging value.  Examples:  

• Shrubland in which species of foraging value, 
such as shrubby banksias, have < 10% 
projected foliage cover; 

• Woodland with tree banksias 2-5% projected 
foliage cover; 

• Open eucalypt woodland/mallee of small-
fruited species; 

• Paddocks that are densely vegetated with 
melons or other known food-source weeds 
(e.g. Erodium spp.) that represent a short-
term and/or seasonal food source. 

Low foraging value.  Examples: 

• Woodland with scattered specimens of 
known food plants (e.g. Marri and 
Jarrah) 1-5% projected foliage cover; 

• Urban areas with scattered foraging 
trees. 

Low foraging value.  Examples:  

• Woodland with scattered 
specimens of known food plants 
(e.g. Marri, Jarrah or Sheoak) 1-5% 
projected foliage cover; 

• Urban areas with scattered food 
plants such as Cape Lilac, 
Eucalyptus caesia and E. 
erythrocorys. 

3 

Low to Moderate foraging value.  Examples:  

• Shrubland in which species of foraging value, 
such as shrubby banksias, have 10-20% 
projected foliage cover; 

• Woodland with tree banksias 5-20% 
projected foliage cover; 

• Eucalypt Woodland/Mallee of small-fruited 
species;  

• Eucalypt Woodland with Marri < 10% 
projected foliage cover. 

Low to Moderate foraging value.  Examples: 

• Eucalypt Woodland with known food 
plants (especially Marri) 5-20% 
projected foliage cover;  

• Parkland-cleared Eucalypt 
Woodland/Forest with known food 
plants 10-40% projected foliage cover 
(poor long-term viability without 
management); 

• Younger areas of (managed) 
revegetation with known food plants 
10-40% projected foliage cover 
(establishing food sources with good 
long-term viability). 

Low to Moderate foraging value.  

Examples:  

• Eucalypt Woodland with known 
food plants (especially Marri and 
Jarrah) 5-20% projected foliage 
cover; 

• Parkland-cleared Eucalypt 
Woodland/Forest with known food 
plants 10-40% projected foliage 
cover (poor long-term viability 
without management); 

• Younger areas of (managed) 
revegetation with known food 
plants 10-40% projected foliage 
cover (establishing food sources 
with good long-term viability). 



Byford Rail Report 
 

 

Bamford Consulting Ecologists |   107 
 

Site 

Score 

Description of Vegetation Values 

Carnaby’s Black-Cockatoo Baudin’s Black-Cockatoo Forest Red-tailed Black-Cockatoo 

4 

Moderate foraging value.  Examples: 

• Woodland/low forest with tree banksias (of 
key species B. attenuata and B. menziesii) 20-
40% projected foliage cover; 

• Kwongan/ Shrubland in which species of 
foraging value, such as shrubby banksias, 
have 20-40% projected foliage cover; 

• Eucalypt Woodland/Forest with Marri 20-
40% projected foliage cover. 

Moderate foraging value.  Examples: 

• Marri-Jarrah Woodland/Forest with 20-
40% projected foliage cover; 

• Marri-Jarrah Forest with 40-60% 
projected foliage cover but vegetation 
condition reduced due to weed 
invasion and/or some tree deaths. 

• Eucalypt Woodland/Forest with 
diverse, healthy understorey and 
known food trees (especially Marri) 10-
20% projected foliage cover.  

• Orchards with highly desirable food 
sources (e.g. apples, pears, some stone 
fruits). 

Moderate foraging value.  Examples: 

• Marri-Jarrah Woodland/Forest 
with 20-40% projected foliage 
cover; 

• Marri-Jarrah Forest with 40-60% 
projected foliage cover but 
vegetation condition reduced due 
to weed invasion and/or some tree 
deaths; 

• Sheoak Forest with 40-60% 
projected foliage cover. 

 

5 

Moderate to High foraging value.  Examples: 

• Banksia Low Forest (of key species B. 
attenuata and B. menziesii) with 40-60% 
projected foliage cover; 

• Banksia Low Forest (of key species B. 
attenuata and B. menziesii) with > 60% 
projected foliage cover but vegetation 
condition reduced due to weed invasion 
and/or some tree deaths; 

• Pine plantations with trees more than 10 
years old (but see pine note below in 
moderation section). 

 

Moderate to High foraging value.  Examples: 

• Marri-Jarrah Forest with 40-60% 
projected foliage cover; 

• Marri-Jarrah Forest with > 60% 
projected foliage cover but vegetation 
condition reduced due to weed 
invasion and/or some tree deaths. 

Moderate to High foraging value.  

Examples: 

• Marri-Jarrah Forest with 40-60% 
projected foliage cover; 

• Marri-Jarrah Forest with > 60% 
projected foliage cover but 
vegetation condition reduced 
due to weed invasion and/or 
some tree deaths. 

• Sheoak Forest with > 60% 
projected foliage cover. 
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Site 

Score 

Description of Vegetation Values 

Carnaby’s Black-Cockatoo Baudin’s Black-Cockatoo Forest Red-tailed Black-Cockatoo 

6 

High foraging value.  Example: 

• Banksia Low Forest (of key species B. 
attenuata and B. menziesii) with > 60% 
projected foliage cover and vegetation 
condition good with low weed invasion 
and/or low tree deaths (indicating it is robust 
and unlikely to decline in the medium term). 

High foraging value.  Example: 

• Marri-Jarrah Forest with > 60% 
projected foliage cover and vegetation 
condition good with low weed invasion 
and/or low tree deaths (indicating it is 
robust and unlikely to decline in the 
medium term). 

High foraging value.  Example: 

• Marri-Jarrah Forest with > 60% 
projected foliage cover and 
vegetation condition good with 
low weed invasion and/or low tree 
deaths (indicating it is robust and 
unlikely to decline in the medium 
term). 

 

Vegetation structural class terminology follows Keighery (1994).
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B. Site context. 

Site Context is a function of site size, availability of nearby habitat and the availability of nearby 

breeding areas.  Site context includes consideration of connectivity, although Black-Cockatoos are 

very mobile and will fly across paddocks to access foraging sites.  Based on BCE observations, Black-

Cockatoos are unlikely to regularly go over open ground for a distance of more than a few kilometres 

and prefer to follow tree-lines.   

The maximum score for site context is 3, and because it is effectively a function of presence/absence 

of nearby breeding and the distribution of foraging habitat across the landscape, the following table, 

developed by Bamford Consulting in conjunction with DEE, provides a guide to the assignation of site 

context scores.  Note that ‘local area’ is defined as within a 15 km radius of the centre point of the 

study site.  This is greater than the maximum distance of 12km known to be flown by Carnaby’s 

Black-Cockatoo when feeding chicks in the nest. 

 

Site Context Score 
Percentage of the existing native vegetation within 

the ‘local’ area that the study site represents. 

 
‘Local’ breeding 

known/likely 
‘Local’ breeding unlikely 

3 > 5% > 10% 

2 1 - 5% 5 - 10% 

1 0.1 - 1% 1 - 5% 

0 < 0.1% < 1% 

 

The table above provides weighting for where nearby breeding is known (or suspected) and for the 

proportion of foraging habitat within 15km represented by the site being assessed.  Some 

adjustments may be needed based on the judgement of the assessor and in relation to the likely 

function of the site.  For example, a small area of foraging habitat (eg 0.5% of such habitat within 

15km) could be upgraded to a context of 2 if it formed part of a critical movement corridor.  In 

contrast, the same sized area of habitat, of the same local proportion, could be downgraded if it 

were so isolated that birds could never access it.  

 

C. Species density (stocking rate).  

Species stocking rate is described as “the usage and/or density of a species at a particular site” in the 

offsets guide.  The description also implies that a site supports a discrete population, which is 

unlikely in the case of very mobile black-cockatoos. Assignation of the species density score (0 or 1) 

is based upon the black-cockatoo species being either abundant or not abundant.  A score of 1 is 

used where the species is seen or reported regularly and/or there is abundant foraging evidence.  

Regularly is when the species is seen at intervals of every few days or weeks for at least several 

months of the year.  A score of 0 is used when the species is recorded or reported very infrequently 

and there is little or no foraging evidence.  Where information on actual presence of birds is lacking, 

a species density score can be assigned by interpreting the landscape and the site context.  For 

example, a site with a moderate condition score that is part of a network of such habitat where a 
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black-cockatoo species is known would get a species density score of 1 even without clear presence 

data, while a species density score of 0 can be assigned to a site where the level of usage can 

confidently be predicted to be low. 

 

D. Moderation of scores for the calculation of a value out of 10. 

The calculation out of 10 requires the vegetation characteristics (out of 6) to be combined with the 

scores given for context and species density.  It is considered that the context and density scores are 

not independent of vegetation characteristics; otherwise habitat of absolutely no value for black-

cockatoo foraging (such as concrete or a wetland) could get a foraging score out of 10 as high as 4 if 

it occurred in an area where the species breed (context score of 3) and are abundant (species 

density score of 1).  Similarly, vegetation of negligible or low characteristics which could not support 

black-cockatoos could be assigned a score as high as 6 out of 10.  In that case, the score of 6 would 

be more a reflection of nearby vegetation of high characteristics than of the foraging value of the 

negligible to low scoring vegetation.  The Black-Cockatoos would only be present because of 

vegetation of high characteristics, so applying the context and species density scores to vegetation 

of low characteristics would not give a true reflection of their foraging value.  

For this reason, the context and species density scores need to be moderated for the vegetation 

characteristic score to prevent vegetation of little or no foraging value receiving an excessive score 

out of 10.  A simple approach is to assign a context and species density score of zero to sites with a 

Condition score of low (2), negligible (1) or none (0), on the basis that birds will not use such areas 

unless they are adjacent to at least low-moderate quality foraging habitat (>3).  The approach to 

calculating a score out of 10 can be summarised as follows: 

 

vegetation composition, condition 

and structure score (out of 6) 

context score Species density score 

3-6 (low/moderate to high value) Assessed as per B above Assessed as per C above 

0-2 (no to low value) 0 0 

 

Note that this moderation approach may require interpretation depending on the context.  For 

example, vegetation with a condition score of 2 could be given a context score of 1 under special 

circumstances. Such as when very close to a major breeding area or if strategically located along a 

movement corridor.   

 

Pine plantations 

Pine plantations are an important foraging resource for Carnaby’s Black-Cockatoo (only) but are not 

directly comparable with native vegetation.  In comparing native vegetation with pine plantations 

for the purpose of calculating offsets, the following should be noted: 

• Pine plantations are a commercial crop established with the intention of being harvested and 

thus have short-term availability (30-50 years), whereas native vegetation is available 

indefinitely if protected.  Due to the temporary nature of pines as a food source, site condition 

and context differs between pines and native vegetation. 
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• Although pines provide a high abundance of food in the form of seeds, they are a limited food 

resource compared with native vegetation which provides seeds, insect larvae, flowers and 

nectar.  The value of insect larvae in the diet of Carnaby’s Black-Cockatoo has not been 

quantified, but in the vicinity of Perth, the birds forage very heavily on insect larvae in young 

cones of Banksia attenuata in winter, ignoring the seeds in these cones and seeds in older 

cones on the same trees (Scott and Black 1981; M. Bamford pers. obs.).  This suggests that 

insect larvae are of high nutritional importance immediately prior to the breeding season.   

• Pine plantations have very little biodiversity value other than their importance as a food 

source for Carnaby’s Black-Cockatoos.  They inhibit growth of other flora.  While this is not a 

factor for direct consideration with respect to Carnaby’s Black-Cockatoo, it is a factor in 

regional conservation planning of which offsets for the cockatoos are a part.   

 

Taking the above points into consideration, it is possible to assign pine plantations a foraging value 

as follows: 

• Site condition.  The actual foraging value of pines is high.  Stock et al. (2013) report that it 

takes nearly twice as many seeds of Pinus pinaster to meet the daily energy requirements for 

Carnaby’s Black-Cockatoo compared with Marri, and three times as many P. pinaster seeds 

compared with Slender Banksia.  However, pines are planted at a high density so the food 

supply per hectare can be high.  Taking account of the lack of variety of food from pines, this 

suggests a site condition score of 4 or 5 out of 6 (5 is used in Section A above).  As a source of 

food, pines are thus comparable to the best banksia woodland.  This site condition score then 

needs to be adjusted to take account of the short-term nature of the food supply (for pine 

plantations to be harvested.  Where pines are ornamental, such as in some urban contexts, 

they can be treated as with other trees in urban landscapes).  The foraging value of a site after 

pines are harvested will effectively be 0, or possibly 1 if there is some retention.  It is proposed 

that this should approximately halve the site condition score; young pine plantations could be 

redacted slightly less than old plantations on the basis that a young plantation provides a 

slightly longer term food supply.  If a maximum site condition score of 5 is given, then a young 

plantation (>10 but <30 years old) could be assigned a score of 3, and an old plantation (>30 

years old) could be assigned a score of 2.  Plantations <10 years old and thus not producing 

large quantities of cones could also get a score of 2, but recognising they may increase in 

value. 

• Site context.  Although a temporary food source, pines can be very important for Carnaby’s 

Black-Cockatoo in some contexts; they could be said to carry populations in areas where there 

is little native vegetation.  The system for assigning a context score as outlined above (Section 

B) also applies to pines.  Thus, a context score of 3 can be given where pines are a significant 

proportion of foraging habitat (>5% if breeding occurs; >10% if no breeding), but where pines 

are a small part of the foraging landscape they will receive a context score of less than this. 

• Species density.  As outlined above (Section C), pines will receive a species density score of 1 

where Carnaby’s Black-Cockatoo are regular visitors.  This is irrespective of an old plantation 

having a moderated condition score of 2.    
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Based on the above, pine plantations that represent a substantial part of the foraging landscape, 

such as in the region immediately north of Perth, would receive a total score (out of 10) of 6; young 

plantations in this area would receive a score of 7.  In contrast, isolated and small plantations in rural 

landscapes could receive a score of just 2 if they are only a small proportion of foraging habitat and 

Carnaby’s Black-Cockatoos are not regularly present.   
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Appendix 6.  Bamford Consulting Ecologists Black-Cockatoo Breeding Tree Assessment Protocol 

 

Measuring DBH 

While black-cockatoos generally nest towards the crown of a tree, the diameter of a tree at breast-

height (DBH) can be indicative of the likelihood of hollow-formation in the upper trunk and can be 

used in the assessment of the ‘value’ of a tree to breeding Black-cockatoos.  A DBH threshold of 500 

mm (or 300 mm for Wandoo, Eucalyptus wandoo, and Salmon Gum, E. salmonophloia) is commonly 

used to delineate ‘potential’ nest-trees (DotE 2018a, b, c), however the tree has to be functionally 

capable of supporting a nest hollow and there are several exceptions where trees that meet a strict 

DBH threshold are excluded (e.g. those with low-forking into narrow-diameter trunks, or those that 

have been hollowed-out and ‘opened’ by fire).  Thus, some discretion needs to be used when assessing 

trees. 

The international standard for ‘breast height’ is 1.3 m (James and Shugart Jr 1970).  Only occasionally 

are trees close to perfectly cylindrical.  As such, wherever possible, DBH should be ‘representative’ of 

the tree.  In cases where the tree is approximately oval in cross-section, BCE measures the diameter 

of the shorter axis.  Note that other methods such as circumference, or the quadratic average of the 

long and short axes are used in some applications, but logistic constraints generally require a more 

pragmatic approach.  DBH should be reflective of the trunk above the breeding threshold (see below).  

Where a tree spreads at the base along one axis, the axis that best represents the trunk above is 

chosen for measurement. 

Nest height minima 

For Carnaby’s Black-Cockatoo, the minimum height of known nests is c. 3 m (Saunders 1979).  For 

Forest Red-tailed Black-Cockatoo, the minimum height of a known nest is 6.5 m (Johnstone et al. 

2013a).  Thus, a 3-4 m threshold seems a pragmatic “general” one to use for the purposes of field 

surveys where both species are likely and multiple tree species are under consideration. 

Tree forms 

Trees have a range of forms and growth-habits.  These can occasionally affect black-cockatoo 

breeding-tree surveys.  As such, the following table has been developed (with reference to the 

information above) to guide tree assessment. 
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Additional information and interpretation. (21st October 2020) 

Recording DBH 

DBH should be measured at 1.3m.  While this can be approximate, do not record as DBH a 

measurement of the trunk at a greater height (certainly not >2m).  This can mean you record a massive 

DBH for a tree that forks just above 2m.  In that case, you do need to consider the thickness of those 

trunks, but you need to consider the thickness of the trunk(s) above DBH in all trees assessed.   

 

For any tree 

If the DBH is >500mm but the trunk narrows rapidly, or bends, or forks, then you need to consider if 

the tree is a rank of 5, or should not be recorded.  A rank of 5 implies that the tree has a trunk (or 

trunks) that go more or less up and maintain a substantial width above the nesting minimum of 3-4m.  

A ‘substantial width’ is about 500mm (or 300mm for Wandoo).  Your decision is based upon the 

thickness of the trunk at 3-4m but you record the DBH.   

 

Trunks that fork <DBH 
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If there are multiple trunks below DBH, it is helpful to record them as if they are separate trees.  Thus 

one tree might have two or three DBH measurements if they are all >500m (or >300mm).  The largest 

trunk can go into the DBH column, but having additional trunks in notes gives an idea of the ‘standing 

crop’ of potential large trunks with a suitable DBH, even if some happen to share a root system. 
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Appendix 7.  Fauna expected to occur in the project area. 

Status codes: 

CS1, CS2, CS3 = (summary) levels of conservation significance. (see  Appendix 1 for full explanation). 

EPBC Act listings: E = Endangered, V = Vulnerable, M = Migratory (see Appendix 3). 

BC Act 2016 listings: S1 to S7 = Schedules 1 to 7 (see Appendix 3). 

DBCA Priority species: P1 to P4 = Priority 1 to 4 (see Appendix 3). 

Int = introduced species. 

Expected Occurrence categories: 

See Section 2.2.3 for explanation of expected occurrence categories. 

Source codes: 

The list is derived from the results of database and literature searches, and from previous field surveys conducted in the local area.  The sources are:  

1 = Atlas of Living Australia database search;   

2 = NatureMap database search; 

3 = EPBC Protected Matters Search Tool database search; 

4 = Invertebrate Solutions (2020); 

5 = species recorded by Bamford (2016); 

6 = Birds Australia database search; 

7 = considered likely based on recognised patterns of distribution from the literature. 

Recorded:  

X = recorded by AECOM (2020) 

+ = Species recorded systematically or opportunistically during the 2020/21 field investigations. 

 

 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

Arachnida 

 Euoplos inornatus Inornate Trapdoor Spider (northern Jarrah Forest) P3 Resident 2  

 Idiosoma jarrah Idiopid trapdoor spider CS3 Vagrant? 4  

 Idiosoma sigillatum Swan Coastal Plain shield-backed trapdoor P3 Resident 2  

 Synothele michaelseni Barychelid trapdoor spider CS3 Resident? 4  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Teyl ‘MYG249’ Anamid trapdoor spider CS3 Vagrant? 4  

Diplopoda 

 Dinocambala ingens Granite Millipede CS3 Vagrant? 4  

 Ommatoiulus moreleti Portuguese Millipede Int Resident 1  

 Oxidus gracilis Greenhouse Millipede Int Resident 1  

Mollusca 

 Bothriembryon serpentinus Land snail CS3 Vagrant? 4  

 Epinicium restifer Land snail CS3 Vagrant? 4  

 Cornu apertus Green Garden Snail Int Resident 1  

 Glacidorbus occidentalis Jarrah forest Freshwater Snail P3 Irregular visitor   

 Westralunio carteri Carter's Freshwater Mussel V (S3) Resident 1, 2, 3  

Isopoda 

 
Buddelundia 

cenerascens/inaequalis 
Slater CS3 Vagrant? 4  

 Buddelundia opaca slater CS3 Resident? 4  

Insecta 

 Achroia grisella Lesser Wax Moth Int Resident 1  

 Apis mellifera Honey Bee Int Resident 1  

 Austroconops mcmillani McMillan's Biting Midge (Swan Coastal Plain) P2  2  

 Danaus plexippus Monarch Butterfly Int Resident 1  

 Kawaniphila pachomai Grey Vernal Katydid P1    

 Throscodectes xiphos Cricket P1 Resident? 4  

 Leioproctus douglasiellus a short-tongued bee Cr S2 Vagrant?   

 Linepithema humile Argentine Ant Int Resident 1  

 Hesperocolletes douglasi Native bee CS1 Resident? 4  

 Hylaeus globuliferus Native bee P3 Resident? 4  

 Leioproctus bilobatus Short-tongued bee P2 Vagrant? 4  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Leioproctus contrarius Short-tongued bee P3 Vagrant? 4  

 Neopasiphae simplicior native bee Cr S2    

 Pheidole megacephala Coastal Brown Ant Int Resident 1  

 Pieris rapae Cabbage White Butterfly Int Resident 1  

 Synemon gratiosa Graceful Sunmoth P4 Vagrant   

Fish 

 Galaxias occidentalis Western Galaxias  Resident 1, 2  

 Geotria australis Pouched Lamprey P3 Regular visitor 5  

 Nannoperca vittata Western Pygmy-perch  Resident 1, 2  

 Tandanus bostocki Freshwater Cobbler  Regular visitor 1, 2  

 Gambusia holbrooki Mosquitofish Int Resident 7 + 

Hylidae 

 Litoria adelaidensis Slender Tree Frog  Resident 1  

 Litoria moorei Motorbike Frog  Resident 1, 2  

Limnodynastidae 

 Heleioporus eyrei Moaning Frog  Resident 1, 2  

 Limnodynastes dorsalis Banjo Frog  Resident 1  

 Neobatrachus pelobatoides Humming Frog  Irregular visitor 1, 2  

Myobatrachidae  

 Crinia georgiana Quacking Froglet  Resident 1, 2  

 Crinia glauerti Glauert's Froglet  Resident 1, 2, 5 x, + 

 Crinia insignifera Sign-bearing Froglet  Resident 1, 2, 5  

 Geocrinia leai Lea's Froglet  Resident 1, 2  

 Pseudophryne guentheri Gunther's Toadlet  Irregular visitor 1, 2  

Chelidae 

 Chelodina colliei Oblong Tortoise  Resident 1, 2  

Agamidae 
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Pogona minor Dwarf Bearded Dragon  Resident 1, 2  

Diplodactylidae 

 Crenadactylus ocellatus South-Western Clawless Gecko  Resident 5  

 Strophurus spinigerus South-western Spiny-tailed Gecko  Resident 7  

Carphodactylidae 

 Underwoodisaurus milii Thick-tailed Gecko  Resident 1, 2  

Gekkonidae 

 Christinus marmoratus Marbled Gecko  Resident 1, 2  

Pygopodidae 

 Aprasia repens Sedgelands Worm-Lizard  Resident 1, 2  

 Delma fraseri Fraser's Delma  Resident   

 Lialis burtonis Burton's Snake-Lizard  Resident 1, 2  

 Pygopus lepidopodus Common Scaly-foot  Resident 1, 2  

Scincidae 

 Acritoscincus trilineatus Western Three-lined Skink   Resident 1, 2  

 Cryptoblepharus buchananii Buchanan’s Snake-eyed Skink   Resident 1, 2 x 

 Ctenotus australis Western Limestone Ctenotus   Resident 1, 2  

 Ctenotus fallens West-coast Laterite Ctenotus   Resident 2  

 Ctenotus impar Odd-striped Ctenotus   Resident 1, 2  

 Ctenotus ora Coastal Plain Skink P3 Resident 1  

 Egernia kingii King's Skink   Resident 1, 2 x 

 Egernia napoleonis South-western Crevice Skink   Resident 1, 2  

 Hemiergis initialis South-western Earless Skink   Resident 1, 2  

 Hemiergis quadrilineata Two-toed Earless Skink   Resident 1, 2  

 Lerista distinguenda South-western Orange-tailed Slider   Resident 1, 2  

 Lerista elegans Elegant Slider   Resident 1, 2  

 Menetia greyii Common Dwarf Skink   Resident 1, 2 + 
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Morethia obscura Shrubland Morethia Skink   Resident 1, 2  

 Tiliqua occipitalis Western Blue-tongue   Resident 1, 2  

 Tiliqua rugosa Bobtail   Resident 1, 2, 5 X, + 

Varanidae 

 Varanus gouldii Gould's Goanna   Resident 1, 2  

 Varanus rosenbergi Rosenberg’s Monitor  Resident 7  

 Varanus tristis Black-headed Monitor   Resident 1, 2  

Typhlopidae 

 Anilios australis Southern Blind Snake   Resident 1  

 Anilios pinguis Rotund Blind Snake   Resident 1  

Pythonidae 

 Morelia spilota imbricata Western Australian Carpet Python CS3 Locally Extinct? 1, 2  

Elapidae 

 Brachyurophis semifasciatus Southern Shovel-nosed Snake   Resident 1, 2  

 Demansia psammophis Yellow-faced Whip Snake   Resident 1  

 Echiopsis curta Bardick   Resident 1, 2  

 Elapognathus coronatus Crowned Snake   Resident 1, 2  

 Neelaps bimaculatus Black-naped Snake   Resident 1, 2  

 Notechis scutatus Tiger Snake   Resident 1, 2  

 Parasuta gouldii Gould's Hooded Snake   Resident 1, 2  

 Parasuta nigriceps Black-backed Snake   Resident 1, 2  

 Pseudonaja affinis Dugite   Resident 1, 2 x 

 Simoselaps bertholdi Jan's Banded Snake   Resident 1, 2  

Casuariidae 

 Dromaius novaehollandiae Emu   Locally Extinct 1  

Phasianidae 

 Coturnix pectoralis Stubble Quail   Resident 7 + 
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Coturnix ypsilophora Brown Quail   Resident 1, 2, 6  

Turnicidae 

 Turnix varius Painted Button-quail CS3  Resident 1, 2, 6  

 Turnix velox Little Button-quail   Irregular visitor 1, 2, 6  

Anatidae 

 Anas castanea Chestnut Teal   Vagrant 7  

 Anas gracilis Grey Teal   Resident 1, 2, 6 + 

 Anas platyrhynchos Mallard Duck (Domestic) Int Regular visitor 1, 2, 3  

 Anas rhynchotis Australian Shoveler   Regular visitor 1, 2, 6  

 Anas superciliosa Pacific Black Duck   Resident 1, 2, 6 + 

 Aythya australis Hardhead   Regular visitor 1, 2, 6  

 Biziura lobata Musk Duck   Regular visitor 1, 2, 6  

 Chenonetta jubata Australian Wood Duck   Resident 1, 2, 6 x 

 Cygnus atratus Black Swan   Regular visitor 1, 2, 6  

 Malacorhynchus membranaceus Pink-eared Duck   Irregular visitor 1, 2, 6  

 Oxyura australis Blue-billed Duck P4 Irregular visitor 1, 2, 6  

 Tadorna tadornoides Australian Shelduck   Resident 1, 2, 6 + 

Podicipedidae 

 Podiceps cristatus Great Crested Grebe   Irregular visitor 1, 2, 6  

 Poliocephalus poliocephalus Hoary-headed Grebe   Irregular visitor 1, 2, 6  

 Tachybaptus novaehollandiae Australasian Grebe   Regular visitor 1, 2, 6  

Columbidae 

 Columba livia Rock Dove Int Resident 1, 2, 3, 6 + 

 Ocyphaps lophotes Crested Pigeon   Resident 1, 2, 6 + 

 Phaps chalcoptera Common Bronzewing  CS3 Resident 1, 2, 6 X, + 

 Phaps elegans Brush Bronzewing  CS3 Irregular visitor 1, 2, 6  

 Streptopelia chinensis Spotted Dove Int Resident 1, 2, 3, 6  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Streptopelia senegalensis Laughing Dove Int Resident 1, 2, 3, 6  

Cuculidae 

 Cacomantis flabelliformis Fan-tailed Cuckoo   Regular visitor 1, 2, 6  

 Cacomantis pallidus Pallid Cuckoo   Regular visitor 1, 2, 6  

 Chrysococcyx basalis Horsfield's Bronze-Cuckoo   Regular visitor 1, 2, 6  

 Chrysococcyx lucidus Shining Bronze-Cuckoo   Regular visitor 1, 2, 6  

Apodidae 

 Apus pacificus Fork-Tailed Swift M S5 Vagrant 1, 3  

Rallidae 

 Fulica atra Eurasian Coot   Resident 1, 2, 6 + 

 Gallinula tenebrosa Dusky Moorhen   Regular visitor 1, 2, 6  

 Gallirallus philippensis Buff-banded Rail   Regular visitor 6  

 Porphyrio porphyrio Purple Swamphen   Regular visitor 1, 2, 6  

 Porzana fluminea Australian Spotted Crake   Regular visitor 1, 2  

 Porzana pusilla Baillon's Crake   Regular visitor 7  

 Porzana tabuensis Spotless Crake   Regular visitor 1, 2, 6  

 Tribonyx ventralis Black-Tailed Native-Hen   Vagrant 1, 2, 6  

Recurvirostridae 

 Himantopus leucocephalus Black-winged Stilt   Irregular visitor 1, 2, 6  

 Recurvirostra novaehollandiae Red-necked Avocet   Irregular visitor 1  

Charadriidae 

 Charadrius ruficapillus Red-capped Plover   Irregular visitor 1, 2, 6  

 Elseyornis melanops Black-fronted Dotterel   Irregular visitor 1, 2, 6  

 Erythrogonys cinctus Red-kneed Dotterel   Irregular visitor 1, 2, 6  

 Vanellus tricolor Banded Lapwing   Vagrant 6  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

Scolopacidae 

 Actitis hypoleucos Common Sandpiper M S5 Vagrant 1, 2, 3, 6  

 Calidris acuminata Sharp-tailed Sandpiper M S5 Vagrant 1, 2, 3  

 Tringa nebularia Common Greenshank M S5 Vagrant 1, 2, 3  

 Tringa glareola Wood Sandpiper M S5 Vagrant 1  

 Tringa stagnatilis Marsh Sandpiper M S5 Vagrant 6  

Rostratulidae 

 Rostratula australis   Australian Painted-snipe E S2 Vagrant 3, 6  

Burhinidae 

 Burhinus grallarius Bush Stone-curlew   Locally Extinct 1, 2  

Laridae 

 Chroicocephalus novaehollandiae Silver Gull   Irregular visitor 1, 2, 6  

Pelecanidae 

 Pelecanus conspicillatus Australian Pelican   Vagrant 1, 2, 6  

Ardeidae 

 Ardea pacifica White-necked Heron   Irregular visitor 1, 2, 6 x 

 Ardea ibis Cattle Egret   Vagrant 1, 3  

 Ardea modesta Eastern Great Egret   Irregular visitor 1, 2, 3, 6  

 Egretta garzetta Little Egret   Irregular visitor 1, 2, 6  

 Egretta novaehollandiae White-faced Heron   Regular visitor 1, 2, 6 + 

 Ixobrychus dubius Australian Little Bittern P4 Vagrant   

 Nycticorax caledonicus Nankeen Night-Heron   Regular visitor 1, 2, 6  

Plataleidae 

 Platalea flavipes Yellow-billed Spoonbill   Irregular visitor 1, 2, 6  

 Plegadis falcinellus Glossy Ibis M S5 Irregular visitor 1  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Threskiornis molucca Australian White Ibis   Regular visitor 1, 6 + 

 Threskiornis spinicollis Straw-necked Ibis   Irregular visitor 1, 2, 6 + 

Phalacrocoracidae 

 Microcarbo melanoleucos Little Pied Cormorant   Irregular visitor 1, 2, 6 + 

 Phalacrocorax carbo Great Cormorant   Vagrant 1, 2, 6  

 Phalacrocorax sulcirostris Little Black Cormorant   Vagrant 1, 2, 6  

 Phalacrocorax varius Pied Cormorant   Vagrant 1, 2, 6  

Anhingidae 

 Anhinga melanogaster Darter   Vagrant 1, 2, 6  

Accipitridae 

 Accipiter fasciatus Brown Goshawk CS3 Resident 1, 2, 5, 6  

 Accipiter cirrocephalus Collared Sparrowhawk CS3 Resident 1, 2, 6  

 Aquila audax Wedge-tailed Eagle CS3 Regular visitor 1, 2, 5, 6  

 Circus approximans Swamp Harrier   Irregular visitor 1, 2, 6  

 Elanus axillaris Black-Shouldered Kite   Regular visitor 1, 2, 6  

 Haliastur sphenurus Whistling Kite CS3 Regular visitor 1, 2, 6  

 Hieraaetus morphnoides Little Eagle CS3 Irregular visitor 1, 2, 6  

 Lophoictinia isura Square-tailed Kite CS3 Regular visitor 1, 2, 5, 6  

Falconidae 

 Falco berigora Brown Falcon CS3 Irregular visitor 1, 2, 6  

 Falco cenchroides Nankeen Kestrel   Resident 1, 2, 6  

 Falco longipennis Australian Hobby   Resident 1, 2, 6  

 Falco peregrinus Peregrine Falcon S7 Resident 1, 2, 6  

Strigidae 

 Ninox connivens Barking Owl P3 Irregular visitor 7  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Ninox novaeseelandiae Southern Boobook   Resident 1, 6  

Tytonidae 

 Tyto alba Barn Owl   Resident 1, 2, 6  

 Tyto novaehollandiae Masked Owl P3 Irregular visitor 7  

Podargidae 

 Podargus strigoides Tawny Frogmouth   Resident 1, 2, 6  

Caprimulgidae 

 Eurostopodus argus Spotted Nightjar   Irregular visitor 7  

Aegothelidae 

 Aegotheles cristatus Australian Owlet-Nightjar   Resident 1, 2, 6  

Meropidae 

 Merops ornatus Rainbow Bee-eater CS3 Regular visitor 1, 2, 3, 6 X, + 

Alcedinidae 

 Dacelo novaeguineae Laughing Kookaburra Int. Resident 1, 2, 6  

 Todiramphus sanctus Sacred Kingfisher   Regular visitor 1, 2, 6 X, + 

Cacatuidae 

 Cacatua sanguinea Little Corella   Regular visitor 1, 2, 6 x 

 Cacatua tenuirostris Long-Billed Corella Int Regular visitor 1, 2, 6  

 Calyptorhynchus banksii naso Forest Red-tailed Black-Cockatoo V S3 Regular visitor 1, 2, 3, 5, 6 X, + 

 Calyptorhynchus baudinii Baudin's Black-Cockatoo E S2 Regular visitor 1, 2, 3, 6 X, + 

 Calyptorhynchus latirostris Carnaby's Black-Cockatoo E S2 Regular visitor 1, 2, 3, 6 X 

 Eolophus roseicapillus Galah   Resident 1, 2, 5, 6 X, + 

Psittacidae 

 Barnardius zonarius Australian Ringneck   Resident 1, 2, 5, 6 X, + 

 Neophema elegans Elegant Parrot   Irregular visitor 1, 2, 6  
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Parvipsitta porphyrocephala Purple-Crowned Lorikeet   Irregular visitor 1, 6  

 Platycercus icterotis Western Rosella CS3 Irregular visitor 1, 2, 6  

 Polytelis anthopeplus Regent Parrot   Irregular visitor 1, 2, 6  

 Purpureicephalus spurius Red-capped Parrot   Resident 1, 2, 6 X, + 

 Trichoglossus haematodus Rainbow Lorikeet Int Resident 1, 2, 6 X, + 

Maluridae 

 Malurus elegans Red-winged Fairy-wren CS3 Resident 1, 2, 6 + 

 Malurus splendens Splendid Fairy-wren CS3 Resident 1, 2, 5, 6 + 

 Stipiturus malachurus Southern Emu-wren CS3 Irregular visitor   

Meliphagidae 

 Acanthorhynchus superciliosus Western Spinebill   Resident 1, 2, 5, 6  

 Anthochaera lunulata Western Wattlebird CS3 Resident 1, 2, 5, 6 + 

 Anthochaera carunculata Red Wattlebird   Resident 1, 2, 5, 6 X, + 

 Epthianura albifrons White-fronted Chat   Irregular visitor 1, 2, 6  

 Gliciphila melanops Tawny-crowned Honeyeater CS3 Irregular visitor 1, 2, 6  

 Lichenostomus virescens Singing Honeyeater   Resident 1, 6 X, + 

 Lichmera indistincta Brown Honeyeater   Resident 1, 2, 5, 6 + 

 Manorina flavigula Yellow-throated Miner   Regular visitor 1, 2, 6  

 Melithreptus brevirostris Brown-headed Honeyeater   Regular visitor 1, 2, 6  

 Melithreptus chloropsis Gilbert's Honeyeater CS3 Regular visitor 1, 2, 6 + 

 Phylidonyris niger White-cheeked Honeyeater CS3 Resident 1, 2, 5, 6  

 Phylidonyris novaehollandiae New Holland Honeyeater CS3 Resident 1, 2, 6 X, + 

 Ptilotula ornata Yellow-plumed Honeyeater   Irregular visitor 1, 6  

Pardalotidae 

 Pardalotus striatus Striated Pardalote   Resident 1, 2, 5, 6 X, + 
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Pardalotus punctatus Spotted Pardalote   Resident 1, 2, 6 + 

Acanthizidae 

 Acanthiza apicalis Inland Thornbill CS3 Resident 1, 2, 6  

 Acanthiza chrysorrhoa Yellow-rumped Thornbill CS3 Resident 1, 2, 6 + 

 Acanthiza inornata Western Thornbill CS3 Resident 1, 2, 6 + 

 Gerygone fusca Western Gerygone   Resident 1, 2, 5, 6 X, + 

 Sericornis frontalis White-Browed Scrubwren CS3 Resident 1, 2, 5, 6 + 

 Smicrornis brevirostris Weebill CS3 Resident 1, 2, 5, 6 X, + 

Neosittidae 

 Daphoenositta chrysoptera Varied Sittella CS3 Resident 1, 2, 6  

Climacteridae 

 Climacteris rufa Rufous Treecreeper   Vagrant 1, 6  

Campephagidae 

 Coracina novaehollandiae Black-faced Cuckoo-shrike   Resident 1, 2, 5, 6 x 

 Coracina maxima Ground Cuckoo-shrike   Vagrant   

 Lalage sueurii White-winged Triller   Regular visitor 1, 6  

Pachycephalidae 

 Colluricincla harmonica Grey Shrike-thrush CS3 Irregular visitor 1, 2, 6  

 Pachycephala rufiventris Rufous Whistler   Resident 1, 2, 5, 6 + 

 Pachycephala occidentalis Western Whistler CS3 Resident 1, 2, 5, 6  

Artamidae 

 Artamus cinereus Black-faced Woodswallow CS3 Resident 1, 2, 6  

 Artamus cyanopterus Dusky Woodswallow CS3 Regular visitor 1, 2, 5, 6  

 Artamus personatus Masked Woodswallow   Vagrant   

 Cracticus tibicen Australian Magpie   Resident 1, 2, 5, 6 X, + 
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 Species Common Name Status 
Expected 

Occurrence 
Source 

Recorded 

survey area 

 Cracticus torquatus Grey Butcherbird   Resident 1, 2, 6 + 

 Strepera versicolor Grey Currawong CS3 Irregular visitor 1, 2, 6  

Rhipiduridae 

 Rhipidura albiscapa Grey Fantail   Resident 1, 2, 5, 6 + 

 Rhipidura leucophrys Willie Wagtail   Resident 1, 2, 6 + 

Corvidae 

 Corvus bennetti Little Crow   Vagrant 1, 2, 6  

 Corvus coronoides Australian Raven   Resident 1, 2, 5, 6 X, + 

Monarchidae 

 Grallina cyanoleuca Magpie-Lark   Resident 1, 2, 6 X, + 

 Myiagra inquieta Restless Flycatcher CS3 Irregular visitor 1, 2, 6  

Petroicidae 

 Eopsaltria griseogularis Western Yellow Robin CS3 Irregular visitor 1, 2, 6  

 Eopsaltria georgiana White-breasted Robin CS3 Irregular visitor 1, 2, 6  

 Melanodryas cucullata Hooded Robin CS3 Vagrant 1, 2, 6  

 Microeca fascinans Jacky Winter   Vagrant 1, 2, 6  

 Petroica boodang Scarlet Robin CS3 Irregular visitor 1, 2, 6 X, + 

 Petroica goodenovii Red-capped Robin CS3 Vagrant 1, 6  

Nectariniidae 

 Dicaeum hirundinaceum Mistletoebird   Resident 1, 2, 6 + 

Estrildidae 

 Neochmia temporalis Red-browed Finch   Irregular visitor   

 Stagonopleura oculata Red-eared Firetail   Irregular visitor 1, 2, 6  

 Taeniopygia guttata Zebra Finch   Vagrant 1  

Motacillidae 
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Expected 

Occurrence 
Source 

Recorded 

survey area 

 Anthus novaeseelandiae Australian Pipit   Resident 1, 6  

Megaluridae 

 Cincloramphus cruralis Brown Songlark   Irregular visitor   

 Cincloramphus mathewsi Rufous Songlark   Irregular visitor 1, 6  

 Megalurus gramineus Little Grassbird   Regular visitor   

Acrocephalidae 

 Acrocephalus australis Australian Reed-Warbler   Regular visitor 1, 2, 6  

Hirundinidae 

 Cheramoeca leucosterna White-backed Swallow   Irregular visitor   

 Hirundo neoxena Welcome Swallow   Resident 1, 2, 6 + 

 Petrochelidon ariel Fairy Martin   Irregular visitor 1, 2, 6 X? 

 Petrochelidon nigricans Tree Martin   Resident 1, 2, 6 + 

Zosteropidae 

 Zosterops lateralis Silvereye   Resident 1, 2, 6 + 

Tachyglossidae 

 Tachyglossus aculeatus Short-Beaked Echidna   Irregular visitor 1, 2, 5  

Dasyuridae 

 Antechinus flavipes leucogaster Mardo   Vagrant 1, 2, 5  

 Dasyurus geoffroii Chuditch V S3 Vagrant 1, 2, 3, 4  

 Phascogale tapoatafa  Brush-Tailed Phascogale, Wambenger S6 Vagrant 1, 5  

 Sminthopsis fuliginosus Dusky Dunnart   Locally extinct 1  

 Sminthopsis gilberti Gilbert's Dunnart   Irregular visitor 1, 2  

Tarsipedidae 

 Tarsipes rostratus Honey Possum   Locally extinct 1, 2  

Mymercobiidae 

 Myrmecobius fasciatus Numbat E S2 Locally extinct 1, 2  
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Expected 

Occurrence 
Source 

Recorded 

survey area 

Permelidae 

 Isoodon fusciventer Quenda P4 Resident 1, 2, 4, 5 X, + 

Burramyidae 

 Cercartetus concinnus Western Pygmy-possum   Vagrant 1, 2  

Phalangeridae 

 Trichosurus vulpecula Australian Brushtail Possum   Resident 1, 2 + 

Pseudocheiridae 

 Pseudocheirus occidentalis Western Ringtail Possum Cr S1 Locally Extinct 2, 3, 4  

Potoroidae 

 Bettongia penicillata ogilbyi Woylie E S1 Locally Extinct 2  

Macropodidae 

 Macropus fuliginosus Western Grey Kangaroo   Resident 1, 2, 5  

 Notamacropus irma Brush Wallaby P4 Locally Extinct 1, 2, 5  

 Macropus eugeni Tammar  Locally Extinct 7  

 Setonix brachyurus Quokka  Locally Extinct   

Molossidae 

 Austronomus australis White-striped Freetail-Bat   Regular visitor 2  

 Mormopterus kitcheneri South-western Free-tailed Bat   Regular visitor   

Vespertilionidae 

 Chalinolobus gouldii Gould's Wattled Bat   Resident 1, 2  

 Chalinolobus morio Chocolate Wattled Bat   Resident 2, 5  

 Falsistrellus mackenziei Western False Pipistrelle P4 Irregular visitor 2, 5  

 Nyctophilus geoffroyi Lesser Long-eared Bat   Regular visitor 1, 2  

 Nyctophilus gouldi Gould's Long-eared Bat   Regular visitor 1, 2  

 Nyctophilus major Greater Long-eared Bat   Regular visitor 2, 5  
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Expected 

Occurrence 
Source 

Recorded 

survey area 

 Vespadelus regulus Southern Forest Bat   Regular visitor 2  

Muridae 

 Hydromys chrysogaster Rakali, Water-Rat P4 Regular visitor 1, 2  

 Rattus fuscipes Moodit, Western Bush Rat   Locally Extinct 7  

 Canidae 

 Canis lupus dingo Dingo  Locally Extinct 7  

Introduced Mammals 

 Felis catus Feral Cat Int Resident 2, 3, 5  

 Mus musculus House Mouse Int Resident 1, 2, 3, 5  

 Oryctolagus cuniculus Rabbit Int Resident 1, 2, 3, 5 + 

 Rattus norvegicus Brown Rat Int Irregular visitor 3  

 Rattus rattus Black Rat Int Resident 1, 2, 3  

 Vulpes vulpes Red Fox Int Resident 1, 2, 3, 5 + 
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Appendix 8.  Species returned from the literature review that have been omitted from the expected species list because of habitat or range limitations, 
or taxonomic changes. 

 

LATIN NAME ENGLISH NAME Reason for exlusion 

INVERTEBRATE  

Cherax cainii Marron Outside range 

Solenopsis geminata Tropical Fire Ant Outsdie range 

VERTEBRATES  

Aprasia inaurita Mallee Worm-Lizard Outside range 

Chelodina oblonga Northern Snake-Necked Turtle Outside range/taxonomic revision 

Cryptoblepharus ruber Tawny Snake-Eyed Skink Outside range 

Gehyra australis Northern Dtella Outside range 

Acridotheres tristis Indian Myna Outside range 

Anser anser Greylag Goose Outside range (domestic geese related but not likely) 

Anthochaera chrysoptera Little Wattlebird Taxonomic revision 

Ardea alba Baluun Taxonomic revision 

Artamus sordidus wood swallow Taxonomic revision 

Cacatua galerita Sulphur-Crested Cockatoo Outside range (introduced population to south) 

Cairina moschata Muscovy Duck Outside range (domestic strains present in general area) 

Carduelis carduelis European Goldfinch Outside range 

Chalcites osculans Black-eared Cuckoo Outside range 

Corvus splendens House Crow Outside range 

Egretta sacra Eastern Reef Egret Outside range 

Eopsaltria australis Eastern Yellow Robin Outside range 

Falcunculus frontatus leucogaster Western Shrike-tit Outside range 
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LATIN NAME ENGLISH NAME Reason for exlusion 

Gallus gallus Domestic Chicken Outside range; no feral populations known 

Gelochelidon nilotica Gull-billed Tern No suitable habitat 

Haliaeetus leucogaster White-bellied Sea-Eagle No suitable habitat 

Hydroprogne caspia Caspian Tern No suitable habitat 

Leipoa ocellata Malleefowl Outside range 

Macronectes giganteus Southern Giant-Petrel Outside range 

Melithreptus lunatus White-naped Honeyeater Taxonomic revision 

Melopsittacus undulatus Budgerigar Outside range 

Motacilla cinerea Grey Wagtail Outside range 

Pachycephala pectoralis Golden Whistler Taxonomic revision 

Passer domesticus House Sparrow Outside range 

Passer montanus Eurasian Tree Sparrow Outside range 

Pavo cristatus Indian Peafowl Outside range 

Petroica multicolor Pacific Robin Outside range 

Pterodroma brevirostra Kerguelen Petrel Outside range 

Stercorarius longicaudus Long-tailed Jaeger Outside range 

Sternula nereis Fairy Tern Outside range 

Sturnus vulgaris Common Starling Outside range 

Thalassarche chrysostoma Grey-Headed Albatross Outside range 

Turdus merula Common Blackbird Outside range 

Mustela putorius Ferret Outside range 

Perameles eremiana Desert Bandicoot Outside range 

Petropseudes dahli Rock Ringtail Possum Outside range 

Sminthopsis murina Common Dunnart Taxonomic revision 
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LATIN NAME ENGLISH NAME Reason for exlusion 

Trichosurus vulpecula arnhemensis Northern Brushtail Possum Outside range 

Funambulus pennantii Northern Palm Squirrel Outside range 

Phascogale calura Red-tailed Phascogale, Kenngoor Outside range 

Sminthopsis dolichura Little Long-tailed Dunnart Outside range 

Scotorepens balstoni Inland Broad-nosed Bat Outside range 

Haematopus longirostris Australian Pied Oystercatcher Outside range 

Cladorhynchus leucocephalus Banded Stilt No suitable habitat 

Charadrius dubius Little Ringed Plover No suitable habitat 

Charadrius leschenaulti Greater Sand Plover No suitable habitat 

Pluvialis fulva Pacific Golden Plover No suitable habitat 

Pluvialis squatarola Grey Plover No suitable habitat 

Thinornis rubricollis Hooded Plover No suitable habitat 

Vanellus miles Masked Lapwing Outside range 

Arenaria interpres Ruddy Turnstone No suitable habitat 

Calidris alba Sanderling No suitable habitat 

Calidris canutus Red Knot No suitable habitat 

Limosa limosa Black-tailed Godwit No suitable habitat 

Numenius madagascariensis Eastern Curlew No suitable habitat 

Numenius minutus Little Curlew Outside range 

Numenius phaeopus Whimbrel No suitable habitat 

Philomachus pugnax Ruff No suitable habitat 

Rostratula benghalensis Painted Snipe Taxonomic revision 

Pandion haliaetus Osprey No suitable habitat 

Malurus lamberti Variegated Fairy-wren Outside range 
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LATIN NAME ENGLISH NAME Reason for exlusion 

Malurus pulcherrimus Blue-Breasted Fairy-wren Outside range 

Acanthagenys rufogularis Spiny-cheeked Honeyeater Outside range 

Nesoptilotis leucotis White-eared Honeyeater Outside range 

Ptilotula ornata Yellow-plumed Honeyeater Outside range 

Acanthiza uropygialis Chestnut-rumped Thornbill Outside range 

Calamanthus campestris montanellus Western Fieldwren Outside range 

Pomatostomus superciliosus White-browed Babbler Outside range 

Coracina maxima Ground Cuckoo-shrike Outside range 

Artamus personatus Masked Woodswallow Outside range 

Cracticus nigrogularis Pied Butcherbird Outside range 

Corvus bennetti Little Crow Outside range 

Microeca fascinans Jacky Winter Outside range 
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Appendix 9.  VSA type and foraging value for black-cockatoos of each property.  Foraging values assigned as outlined in Appendix 5. 

Char. = vegetation characteristics (score out of 6). 

Cont. = vegetation context (score out of 3). 

Abund. = presence of species (score out of 1) 

Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

North of Sherwood Stn 2 1 0 0 1 2 0 0 2 1 0 0 1 

P007172 1695 R25452 2 1 0 0 1 2 0 0 2 1 0 0 1 

Corridor adjacent to 
R25452; Sherwood Stn to 
Armadale 

4 3 1 0 4 3 3 1 7 3 2 1 6 

P000694 135 Armadale 
Townsite (includes a cluster 
of small properties in same 
general location) 

2 1 0 0 1 1 0 0 1 1 0 0 1 

P181497 4 (Fire station) 2 1 0 0 1 2 0 0 2 1 0 0 1 

Area adjacent to the above 
and bounded by Forrest Rd, 
Tudor Rd and Green Ave 

1 0 0 0 0 2 0 0 2 0 0 0 0 

D0130003 7 2 1 0 0 1 1 0 0 1 0 0 0 0 

P057309 402 2 1 0 0 1 1 0 0 1 0 0 0 0 

P057308 401 2 1 0 0 1 1 0 0 1 0 0 0 0 

P053376 502 2 1 0 0 1 1 0 0 1 0 0 0 0 

P193195 28 2 1 0 0 1 1 0 0 1 0 0 0 0 

S060275 3 1 0 0 1 1 0 0 1 0 0 0 0 

P066736 100 2 1 0 0 1 1 0 0 1 0 0 0 0 

P411075 555 (R22613) 2 2 0 0 2 3 3 1 3 3 2 1 6 
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Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

D065714 104 2 2 0 0 2 3 3 1 7 3 2 1 6 

D053506 12 2 2 0 0 2 3 3 1 7 3 2 1 6 

P020255 33 (R46129) 2 1 0 0 1 1 0 0 1 0 0 0 0 

P020255 34 (R46129) 2 1 0 0 1 1 0 0 1 0 0 0 0 

P054227 639 (R49372) 2 1 0 0 1 1 0 0 1 0 0 0 0 

P021630 762 3 0 0 0 0 0 0 0 0 0 0 0 0 

P021630 763 3 0 0 0 0 0 0 0 0 0 0 0 0 

D098994 209 3 0 0 0 0 0 0 0 0 0 0 0 0 

P054227 701 (R49580) 2 0 0 0 0 0 0 0 0 0 0 0 0 

P011831 112 3 0 0 0 0 0 0 0 0 0 0 0 0 

P011831 104 3 0 0 0 0 0 0 0 0 0 0 0 0 

P011831 105 3 0 0 0 0 0 0 0 0 0 0 0 0 

SO16554 3 0 0 0 0 0 0 0 0 0 0 0 0 

SO47120 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 108 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 109 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 110 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 111 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 113 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 114 3 0 0 0 0 0 0 0 0 0 0 0 0 

PO11831 115 3 0 0 0 0 0 0 0 0 0 0 0 0 
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Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

P032619 400 
1 

(some 
5) 

1 0 0 1 1 0 0 1 0 0 0 0 

P000694 91 1 1 0 0 1 1 0 0 1 0 0 0 0 

Road reserve south-west 
edge of P000694 91 

             

P009299 38 3 0 0 0 0 0 0 0 0 0 0 0 0 

P032619 401 

3 
(few 
large 
trees) 

1 0 0 1 1 0 0 1 0 0 0 0 

P223230 53 2 1 0 0 1 1 0 0 1 0 0 0 0 

P223230 57 2 1 0 0 1 1 0 0 1 0 0 0 0 

Ninth Road D070255 51 2 1 0 0 1 1 0 0 1 1 0 0 1 

Fletcher Park (includes 
R38079 and D092825 108) 

4 3 1 0 4 3 3 1 7 3 2 1 6 

P027606 106 (R14217).  
Includes P091465 109 

4 
(some 

2) 
3 1 0 4 3 3 1 7 3 2 1 6 

Lambert Lane P220913 116 
(R42044) 

4 3 1 0 4 3 3 1 7 3 2 1 6 

P223230 17 2 1 0 0 1 2 0 0 2 2 0 0 2 

P223230 16 2 1 0 0 1 2 0 0 2 2 0 0 2 

P223230 12 2 1 0 0 1 2 0 0 2 2 0 0 2 

P223230 14,  2 2 0 0 2 3 2 1 6 3 2 1 6 

D07 1534 110 2 2 0 0 2 3 2 1 6 3 2 1 6 
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Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

D033408 1 2 1 0 0 1 1 0 0 1 0 0 0 0 

 P223230 5 2 1 0 0 1 1 0 0 1 0 0 0 0 

P223230 4 2 1 0 0 1 1 0 0 1 0 0 0 0 

P032981 501 2 1 0 0 1 1 0 0 1 1 0 0 1 

P29822 502 2 1 0 0 1 2 0 0 2 1 0 0 1 

P032981 504 2 1 0 0 1 2 0 0 2 2 0 0 2 

P032981 503 2 1 0 0 1 1 0 0 1 1 0 0 1 

P041438 608 2 1 0 0 1 1 0 0 1 1 0 0 1 

P041438 610 2 1 0 0 1 1 0 0 1 1 0 0 1 

P041438 609 2 1 0 0 1 2 0 0 2 2 0 0 2 

P400579 2201 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2218 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2219 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2220 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2221 2 1 0 0 1 0 0 0 0 0 0 0 0 

 P400589 2222 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2223 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2224 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2225 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2226 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2227 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2228 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2229 2 1 0 0 1 0 0 0 0 0 0 0 0 
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Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

P400589 2230 2 1 0 0 1 0 0 0 0 0 0 0 0 

P400589 2231 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 509 2 1 0 0 1 0 0 0 0 0 0 0 0 

P029822 4799 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 510 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 511 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 516 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 517 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 518 2 1 0 0 1 0 0 0 0 0 0 0 0 

P032981 519 2 1 0 0 1 0 0 0 0 0 0 0 0 

P029822 4800 (Wungong Bk 
east) 

5 2 0 0 2 2 0 0 2 2 0 0 2 

P027402 100 (Wungong Bk 
west) 

5 2 0 0 2 2 0 0 2 2 0 0 2 

P413266 2177 1 1 0 0 1 0 0 0 0 0 0 0 0 

P413266 2176 1 1 0 0 1 0 0 0 0 0 0 0 0 

P413266 2175 1 1 0 0 1 0 0 0 0 0 0 0 0 

P410328 2207 5 2 0 0 2 2 0 0 2 2 0 0 2 

P413263 9105 2 2 0 0 2 2 0 0 2 2 0 0 2 

P042375 9002 2 2 0 0 2 2 0 0 2 2 0 0 2 

P032981 9001 1 1 0 0 1 0 0 0 0 0 0 0 0 

P019947 103 2 2 0 0 2 2 0 0 2 2 0 0 2 

P019947 104 2 2 0 0 2 2 0 0 2 2 0 0 2 
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Property code ID VSA 

Carnaby’s Black-Cockatoo Forest Red-tailed Black-Cockatoo Baudin’s Black-Cockatoo 

Char. Cont.  Abund. total (/10) Char. Cont.  Abund. Total (/10) Char. Cont.  Abund. Total (/10) 

 P019947 105 2 2 0 0 2 2 0 0 2 2 0 0 2 

P019947 106 2 2 0 0 2 2 0 0 2 2 0 0 2 

P402146 300 1 0 0 0 0 0 0 0 0 0 0 0 0 

P402146 20 2 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 22 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 23 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 24 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 25 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 26 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 27 1 1 0 0 1 0 0 0 0 0 0 0 0 

P402146 28 1 1 0 0 1 0 0 0 0 0 0 0 0 

P404351 1002 (Marri Grove 
Primary School 

2 1 0 0 1 1 0 0 1 1 0 0 1 

George St 4 (1) 2 0 0 2 2 0 0 2 2 0 0 2 

P0649271000 (R50666) 2 1 0 0 1 0 0 0 0 0 0 0 0 

P0649271001 (R50666) 2 1 0 0 1 0 0 0 0 0 0 0 0 

P403852 9005 2 1 0 0 1 0 0 0 0 0 0 0 0 

D038031 4 3 1 0 0 1 0 0 0 0 0 0 0 0 

D065664 1 1 1 0 0 1 0 0 0 0 0 0 0 0 

D082920 5 2 1 0 0 1 0 0 0 0 0 0 0 0 

D065664 2 2 1 0 0 1 0 0 0 0 0 0 0 0 

Farmland south of Byford 1 1 0 0 1 0 0 0 0 0 0 0 0 
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Appendix 10.  Descriptions of properties in the survey area. 

Field notes and descriptions from sits visits of October 2020 and January 2021.  All descriptions based on October visit 

unless otherwise indicated.  

FRtBC = Forest Red-tailed Black-Cockatoo 

Property Code Description 

Road verge north of Sherwood 
Station 

Planted eucalypts and some Marri on road verge (27/01/21) 

P007172 1695 (R25452)   A small suburban park of eucalypts, both Marri and eastern states 
species, over mown grass and woodchips.  There is also a narrow 
corridor of Marri over shrubs and weeds between the road and the rail 
alignment, running from just south of Sherwood Station to Armadale 
Road. There was FRtBC forage on Marri in this corridor and 10 birds 
presents.  Note that the corridors of native vegetation along some 
sections of the alignment are at least moderately good foraging habitat 
(with a score of at least 3 out of 6) for black-cockatoos. 

P000694 135 Park adjacent to Armadale townsite.  A complex of parks but mostly lawn 
with planted trees (some very big and old) around artificial wetlands.  
Many of the eastern states eucalypts were recorded as E. citriodora but 
are more likely E. cladocalyx. 

P181497 4  Fire station.  Scattered trees; some Cape Lilac and eastern states 
eucalypts. 

D0130003 7, P057309 402, 
P057308 401, P053376 502, 
P193195 28 

Cluster of small sites near fire station that are largely areas of mown 
grasses and weeds. 

Area adjacent to the above and 
bounded by Forrest Rd, Tudor 
Rd and Green Ave 

Rough grass and weeds with a few Cape Lilac and one large Fig Tree.  
Four FRtBC foraging in Cape Lilacs (27/01/21) 

P411075 555 (R22613)   Small reserve of remnant eucalypts (many Marri) over lawn and bare 
ground.    

P020255 33 (R46129)  Urban park of small and mostly non-local eucalypts over mown grass. 

P020255 34 (R46129)   Narrow verge of mown grass. 

P021630 763   Vacant block of mown weeds. 

P054277 639 (R49372)  Small urban park of mostly non-local eucalypts over mown grass. 

P011831 112  Commercial property with little vegetation.  Could not be properly 
accessed but easily visible from road. All other properties in this block 
similar. 

P009299 38 Commercial property with little vegetation.  Could not be properly 
accessed but easily visible from road. 

P032619 400 Private property of pasture, large Flooded Gum and Wandoo along creek, 
and some planted eucalypts.  Some Cape Lilac (c. 6) around house 
provide forage for FRtBC.  Red-winged Fairy-wrens along creek alongside 
rail.   

Ninth Road   Few groves of small Marri along road in suburb.  Road reserve to south 
(D070255 51) is paddocks with no large trees except at creek crossing 
with several large Flooded Gums. 

P000694 91 Private property of pasture with scattered trees; not fully accessed but 
trees generally small and most appeared to be planted eastern states 
eucalypts. 

P223230 57 Eastern states eucalypts and small pine plantation over weeds.  Low 
Foraging value for black-cockatoos.  Tree waypoints: 1504.  Photo taken. 

P223320 53 Scattered eastern states eucalypts and wattle over grassy weeds.  Low 
Foraging value for black-cockatoos.  Photo taken. 

P032619401 Mostly built environment but with several large, planted eastern states 
eucalypts and a few Cape Lilac.  Photos taken. 
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Property Code Description 

Fletcher Park  Transitional eucalypt woodland of escarpment foothills.  Elements of 
escarpment and coastal plain vegetation and soils.  Marri, Jarrah and 
Wandoo (or another smooth-barked eucalypts), Flooded Gum along 
drainage line, areas of sandy soil with Nuytsia.  Multiple potential nest 
trees for BC.  Waypoints: 1512: BBC old forage on Marri.  1524: FRtBC 
fresh forage on Marri.  1525: FRtBC fresh forage on Marri.  1533: a single 
FRtBC forging on Marri. Photos taken. Include rank 2 tree (Will Bauer-
Simpson). 

P027606 106 (southern 
extension of Fletcher Park) 

Mostly regrowth Marri over mixed shrubs on sand and sandy loam. 

Lambert Lane Nature Reserve  Woodland (mostly Marri) and heath on sand and gravelly loam and sand.  
Two pairs of FRtBC in Marri; one female emerged from a hollow.  1534: 
FRtBC recent forage on Marri.  Photos taken. 

P223230 17, P223230 16, 
P223230 12 

Group of properties along Eleventh Road west of rail alignment.  Mostly 
cleared but with some remnant and planted trees.   

P223230 14, D07 1534 110 Two properties along Eleventh Road that have substantial retention of 
original overstorey.  Lots of foraging signs of FRtBC. 

Unformed extension of Keenan 
Rd 

Strip of Marri woodland over grasses (27/01/21) 

D033408 1, P223230 5, P223 
230 4 

Private properties that could not be accessed (not approved) but readily 
viewed from road.  Limited vegetation. 

P032981 501 Private property with large dogs that limited access.  Planted garden but 
appeared to be no large trees. 

P29822 502 Private property that was accessed.  Planted garden with some large 
eucalypts. 

P032981 504 Private property with sparse garden but one very large remnant Marri in 
the back. 

P032981 503 Private property that could not be accessed but planted garden with no 
obvious large trees. 

P041438 608, P041438 609, 
P041438 610 

Private properties with front verges of interest but could not be 
accessed.  However, readily viewed from the road.  P041438 609 has 
several large Marri (but low ranking). 

P027402 100   Wungong Brook west of rail alignment.  Lined with large Marri and 
Flooded Gum, with some remnant riparian vegetation but largely over-
run with weeds. Brook was running and had abundant woody debris but 
no sign of Rakali.  Trees and photos recorded.  Not especially good 
foraging habitat for BC as only a few Marri.  Notably has Red-winged 
Fairy-wren. 

P029822 4800 and P029822 
4803 

Wungong Brook east of rail alignment.  Lined with large Flooded Gum, 
with some remnant riparian vegetation but largely over-run with weeds. 
Brook was running and had abundant woody debris but no sign of Rakali 
(27/01/21).   

Road alignment through 
paddocks just south of above 

Paddock with no trees (27/01/21). 

P410328 2207, P413263 9105, 
P042375 9002 

Properties along west side of rail alignment, south of Wungong Brook.  
Some large Marri and Flooded Gum, and a line of large planted eastern 
states eucalypts.  Lots of trees, but mostly low foraging value and trees 
are young so few hollows.  Understorey in poor condition.  A major 
wildlife corridor despite poor condition and paddocks either side. 

Single large property east of rail 
alignment, between rail and 
unsealed section of Butcher Rd 

Paddock with no trees (27/01/21) 
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Property Code Description 

P019947 103, P019947 104, 
P019947 105, P019947 106 

Properties along Kentucky Place.  Basically, paddocks with livestock but 
some large trees, some eastern states eucalypts but a few Marri.  A few 
large trees recorded but value for Black-Cockatoos not high. 

P402146 20, P402146 22, 
P402146 23, P402146 24, 
P402146 25, P402146 26, 
P402146 27, P302146 28 

Marrow strip of land east of rail alignment; grassland and small bushes. 

P402146 20, P402146 300 Narrow properties with a few large, planted eucalypts over grasses.  

P404351 1002 Marri Park Primary School playing fields.  Young She-oak and eucalypts 
planted around margins, and few Marri in carpark in east.  Recent 
foraging signs of FRtBC under some of these Marri (27/01/21) 

P064927 1000 and P064927 
1001 (R50666).  P403852 9005 

Grassland, disturbed ground and planted shrubs and small trees; low 
foraging value for black-cockatoos and no trees large enough to be 
potential nesting trees. 

D065664 1 and D082920 5 Area of grassland in south with a few scattered trees and a network of 
drains.  Almost no foraging value for BCs.  Interesting observation of 
Stubble Quail calling.  

D065664 2 Mostly cleared with some bushes and small trees 

D065714 104 and D053506 12   These properties back onto a brickworks or similar and are along the rail 
alignment.  They support dense native and planted eucalypts; mostly too 
small for breeding but some foraging value.  Visited by T. Kirkby. 

P021630 763 Small light industry property with no fauna value. 

P400579 2201, P400589 2218, 
P400589 2219, P400589 2222, 
P400589 2225, P400589 2230 
and P032981 518 

Properties visited by T. Kirkby. 

S060275 and P066736 100  Two properties near Church Ave; light industry with little value for fauna. 

P021630 762 and D098994 209  Two light industry properties with limited value for fauna. 

P011831 104 to P011831 115  Byron Road strip of light industry properties with little or no value for 
fauna 

P413266 2175, P413266 2176, 
P413266 2177   

Paddocks (ie no trees) 

P032981 9001 Long strip of land just east of alignment; grassland with very few trees 
(none of sufficient size to be potential nesting tree). 

P402146 22 to P402146 28  Properties with few if any trees and none of sufficient size to be potential 
nest trees. 

Between rail and George St, 
Byford 

Mostly a narrow strip of Marri over degraded understorey and weeds.  
Recent foraging sign of FRtBC and a little old foraging sign of Baudin’s 
Black-Cockatoo on Marri.  (27/01/21). 

D038031 4 Cleared urban property. 

Paddock south of Byford, 
alongside Highway 

Paddock with a line of Marri woodland along fence closest to road; few 
paddock trees but none >500mm DBH.  (27/01/21) 
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Appendix 11.  Roost site locations from the Great Cocky Count (Peck et al. 2019).  See Figure 15 to 
Figure 18.  

FRtBC = Forest Red-tailed Black-Cockatoo 

CBC = Carnaby’s Black-Cockatoo 

BBC = Baudin’s Black-Cockatoo 

Site code Species decimal latitude 
decimal 
longitude 

ARMARMR002 FRtBC -32.1607 115.9942 

ARMARMR004 FRtBC -32.1401 115.9926 

ARMBEDR001 FRtBC, CBC +/or BBC -32.1461 116.0553 

ARMBEDR002 FRtBC, CBC +/or BBC -32.1781 116.0625 

ARMBEDR003 FRtBC, CBC +/or BBC -32.1925 116.0586 

ARMBEDR004 FRtBC -32.1660 116.0642 

ARMBEDR005 FRtBC, CBC +/or BBC -32.1956 116.0733 

ARMBEDR006 FRtBC -32.1585 116.0527 

ARMCHAR001 FRtBC, CBC +/or BBC -32.1260 115.9750 

ARMFORR001 CBC +/or BBC -32.1475 115.9450 

ARMHARR001 CBC +/or BBC -32.1119 115.9383 

ARMKELR002 CBC +/or BBC -32.1206 116.0344 

ARMKELR004 FRtBC -32.1020 116.0202 

ARMROLR001 FRtBC, CBC +/or BBC -32.1314 116.1044 

ARMROLR003 FRtBC, CBC +/or BBC -32.1139 116.0664 

ARMROLR004 FRtBC, CBC +/or BBC -32.1116 116.0479 

ARMROLR005 FRtBC, CBC +/or BBC -32.09772 116.08053 

COCBANR001 FRtBC, CBC +/or BBC -32.1139 115.9122 

COCBANR002 FRtBC, CBC +/or BBC -32.1450 115.8939 

COCBANR003 ? -32.1432 115.8871 

GOSCNVR001 FRtBC, CBC +/or BBC -32.0958 115.9314 

GOSCNVR002 FRtBC, CBC +/or BBC -32.0944 115.9355 

GOSGOSR004 FRtBC -32.0937 115.9675 

GOSMARR001 FRtBC, CBC +/or BBC -32.05667 116.02176 

GOSSOUR002 FRtBC, CBC +/or BBC -32.0980 115.9807 

KALCANR001 FRtBC, CBC +/or BBC -32.07106 116.10583 

KWIWANR001 CBC +/or BBC -32.1878 115.8869 

KWIWANR002 CBC +/or BBC -32.1858 115.8708 

KWIWANR004 CBC +/or BBC -32.1908 115.8935 

SERBYFR002 FRtBC -32.2166 116.0129 

SERBYFR003 FRtBC -32.2089 116.0143 

SERBYFR004 FRtBC, CBC +/or BBC -32.2333 116.0351 

SERBYFR006 CBC +/or BBC -32.2275 116.0464 

SERDARR001 FRtBC, CBC +/or BBC -32.1980 116.0140 

SERJARR002 FRtBC -32.30800 116.00900 

SERJARR003 FRtBC -32.29778 116.08139 

SERKARR001 FRtBC -32.26083 116.08028 
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Site code Species decimal latitude 
decimal 
longitude 

SERMUNR002 FRtBC, CBC +/or BBC -32.30300 115.99300 

SEROAKR001 CBC +/or BBC -32.2339 115.8858 

SEROAKR002 FRtBC, CBC +/or BBC -32.2311 115.9069 

SEROAKR003 CBC +/or BBC -32.2292 115.8853 

SEROAKR004 CBC +/or BBC -32.2147 115.8872 

SEROAKR005 CBC +/or BBC -32.2189 115.9050 

SEROAKR007 CBC +/or BBC -32.2131 115.8907 

SERWELR002 CBC +/or BBC -32.2553 115.8800 

SERWHIR001 CBC +/or BBC -32.29000 116.00600 

 




