
 

  

Prepared for Vinci Gravel Supplies Pty Ltd 
July 2021 

Targeted Black Cockatoo 
Assessment  
Lot 9 Brookton Highway, Karragullen 
Project No: EP20-040(05) 

 

CPS 9539/1 - Supporting information - Targeted Black Cockatoo Assessment



Targeted Black Cockatoo Assessment
Lot 9 Brookton Highway, Karragullen

Prepared for Vinci Gravel Supplies Pty Ltd Doc No.: EP20-040(05)--009A SCM| Version: A

Project number: EP20-040(05)|July 2021 Page i

Document Control

Doc name: Targeted Black Cockatoo Assessment
Lot 9 Brookton Highway, Karragullen

Doc no.: EP20-040(05)--009A SCM

Version Date Author Reviewer

1
February 2021 Sean Moylan SCM Rachel Weber RAW

Submitted for client review

A
July 2021 Sean Moylan SCM Tom Atkinson TAA

Update following internal review

© 2021 Emerge Associates All Rights Reserved. Copyright in the whole and every part of this document belongs to Emerge 
Associates and may not be used, sold, transferred, copied or reproduced in whole or in part in any manner or form or in or 
on any media to any person without the prior written consent of Emerge Associates.



Targeted Black Cockatoo Assessment
Lot 9 Brookton Highway, Karragullen

Prepared for Vinci Gravel Supplies Pty Ltd Doc No.: EP20-040(05)--009A SCM| Version: A

Project number: EP20-040(05)|July 2021 Page ii

Executive Summary

Vinci Gravel Supplies Pty Ltd intends to expand an existing gravel quarry within part of Lot 9 
Emerge were engaged to conduct 

a for threatened species of black cockatoo within the site to 
inform future planning approvals.

As part of the assessment a desktop assessment of relevant background information was completed 
and a field survey was undertaken across several dates between September and December 2020. 

Outcomes of the survey include the following: 

The site occurs within the modelled distribution of , and 
forest red-tailed black cockatoo 
red-tailed black cockatoo.
Remnant native jarrah/marri forest vegetation within the site provides habitat for all three 
species of black cockatoo.
Forest red-tailed black cockatoos were recorded
observed adjacent to the site. 
Foraging evidence attributed to all three species was recorded and forest red-tailed black 
cockatoos were observed foraging within the site.
A total of 468 habitat trees were recorded within the site of which two contained hollows that 
were considered suitable for use by black cockatoos for breeding. These hollows did not exhibit 
any signs of use.
No evidence of black cockatoo roosting activity was recorded within the site. Roosting habitat 
for all three species of black cockatoo occurs within the site in the form of tall trees.

23.41 ha (81%) provides a high value resource, 0.26 ha (1%) provides a moderate value resource 
and 5.34 ha (18%) provides a low value resource. 

22.85 ha (85%) provides a high value resource, 0.30 ha (1%) provides a moderate value resource 
and 3.65 ha (14%) provides a low value resource. 
A total of 24.97 ha of foraging habitat for forest red-tailed black cockatoo was mapped in the 
site, of which 23.46 ha (94%) provides a high value resource, 0.26 ha (1%) provides a moderate 
value resource and 1.25 ha (5%) provides a low value resource. 
Extensive areas of remnant native vegetation that provides foraging habitat for black cockatoo 
species occurs adjacent to the site and in the wider area.
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WA Museum Western Australian Museum
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BC Act Biodiversity Conservation Act 2016
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1 Introduction

1.1 Project background

Vinci Gravel Supplies Pty Ltd (Vinci) intends to expand an existing gravel quarry within part of Lot 9 
Brookton Highway in Karragullen. This lot (referred to herein as the 
29 kilometres (km) south-east of the Perth Central Business District within the City of Armadale and 

Armadale Town Planning Scheme No 4.

The site is approximately 48.23 hectares (ha) in size and is bound by Midgegooroo National Park to 
the east, Korung National Park to the north and rural lots to the west and south. The location and 
extent of the site is shown in Figure 1.

1.2 Purpose and scope of work

Emerge Associates (Emerge) were engaged by Vinci Gravel Supplies Pty Ltd to provide environmental 
consultancy services to support the planning process for the site. The purpose of this assessment is 
to provide sufficient information on the habitat values for threatened species of black cockatoo 
within the site to inform this process. 

The scope of work was specifically to conduct a terrestrial vertebrate fauna assessment to the 
standard required of a targeted black cockatoo survey in accordance with the Environmental 

technical guidance (EPA 2020) and the Environment Protection and 
Biodiversity Conservation Act black cockatoo referral guidelines (DSEWPaC 2012).

As part of this scope of work, the following tasks were undertaken:

Desktop assessment of relevant background information pertaining to the site and surrounds, 
including database and literature searches for black cockatoos.
Field survey to identify potential habitat for species of black cockatoo.
An assessment of the quality of black cockatoo habitat within the site.
Mapping of black cockatoo habitat.
Documentation of the desktop assessment, survey methodology and results into a report. 
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2 Background

2.1 Environmental Context

The site occurs within the northern jarrah forest subregion, as defined by the Interim Biogeographic 
Regionalisation of Australia (IBRA) (Environment Australia 2000).

The northern jarrah forest occurs in the south west of Western Australia and approximately extends 
from Dardanup in the south to Mogumber/ New Norcia in the north on its western side and then 
down to Williams / Darkan on its eastern side. This region comprises the northern part of the Darling 
Plateau and generally contains of acidic yellow-mottled soils with ironstone gravel (Beard 1990).

Finer-scale mapping by Beard et al. (2013) shows the majority of the site comprises vegetation 
Eucalyptus 

marginata, Corymbia calophylla et al. 2013). A small area in the south western portion of the 

wandoo Eucalyptus marginata, Corymbia calophylla, E. wandoo et al. 2013).

2.2 Threatened fauna

Certain fauna taxa that are considered to be rare or under threat warrant special protection under 
Commonwealth and/or State legislation. At a Commonwealth level, fauna taxa may be listed as 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 
Any action likely to have a significant impact on a taxon listed under the EPBC Act requires Ministerial 
approval.

Biodiversity
Conservation Act 2016 
Ministerial approval.

Threatened fauna species listed under the EPBC Act and/or BC Act are assigned a conservation status 
according to attributes such as population size and geographic distribution. Further information on 
threatened species and their categories is provided in Appendix A.

2.3 Black cockatoos

Three threatened species of black cockatoo occur in the south-west of WA (referred to herein 

Calyptorhynchus latirostris
Act and the BC Act.
Calyptorhynchus baudinii
and the BC Act.
Calyptorhynchus banksii naso (forest red-
under the EPBC Act and the BC Act.
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Broad-scale maps are available for the 
cockatoo and forest red-tailed black cockatoo (DSEWPaC 2011; DoEE 2016a, c). The modelled 

-
modelling is available for forest red-tailed black cockatoo but the species is known to breed mainly in 
the jarrah forest region (DBCA 2017) and in small populations on the Swan Coastal Plain within the 
Baldivis, Stake Hill, Lake McLarty and Capel area and increasingly in the Perth metropolitan area 
(DAWE 2020).

Each black co

January/February (DSEWPaC 2012). Forest red-tailed black cockatoo breeds in October/November 
but may breed in March/April if there is good autumn rainfall (DSEWPaC 2012). There is also 
evidence that forest red-tail black cockatoos breed throughout the year, with peaks in April June 
and August October (Johnstone et al. 2013).

Black cockatoo habitat is conventionally separated into breeding, roosting and foraging categories.

2.4 Black cockatoo habitat

2.4.1 Breeding habitat

black cockatoo to nest within or that are of sufficient size that a suitable nest hollow could develop in 
time (DSEWPaC 2012). Any tree that has a suitable hollow may provide breeding habitat for black 
cockatoos. However, as a tree may need to be more than 200 years old before it develops a suitable 
hollow, remnant native eucalypts are most likely to be recorded as habitat trees.   

The suitability of a tree hollow for use by black cockatoos is principally contingent on its physical 
dimensions and orientation. Local studies indicate that to be suitable a hollow must generally:

have an entrance opening of at least 10 cm but preferably 20-30 cm (Saunders et al. 1982; 
Groom 2010; Johnstone et al. 2013) (Groom 2010; Saunders et al. 1982; Johnstone et al 2013)
be located at least 3 m from the ground (Saunders 1979b; Johnstone and Storr 1998; Groom 
2010; Saunders 2014)
be located in a trunk or branch that is generally large enough to contain a hollow that has a floor 
diameter of at least 40 cm and depth of 50-200 cm such that it could house an adult black 
cockatoo and nestlings (Saunders 1979a; Johnstone and Storr 1998; Saunders 2014; DPaW 2015)
have vertical or near vertical orientation (Johnstone and Kirkby 2008; Johnstone et al. 2013).

However, for some eucalypts such as Eucalyptus wandoo (wandoo) and Eucalyptus salmonophloia

(DSEWPaC 2012). 
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Breeding habitat is also generally expected to be located within 7 km of food and water resources 
(Saunders 1990).

Department of Environment and Conservation (DEC, now Department of Biodiversity, Conservation 
and Attractions (DBCA)) and fauna experts, have identified and mapped breeding habitat used by 

ons (Glossop et al. 2011). This 
dataset includes point records of breeding from a range of sources. Breeding sites were classified as 

observations relating to 

hollows or records of breeding or nesting behaviour by an expert observer). 

reflect the flexible use of these areas by cockatoos and to 
(Glossop et al. 2011). Glossop et 

al. (2011) state 
cockatoo breeding and that many nesting sites remain unknown. 

for Baudin -tailed black cockatoo as they have similar breeding habitat 

-tailed black cockatoo, if located within the latter 
species respective breeding range. 

BirdLife Australia also maintain a database of confirmed black cockatoo breeding sites which is 
accessible via a paid search system. BirdLife Australia have advised that their database is comprised 
of data collected during surveys by staff and volunteers of which most (>99%) surveys are of 

that an absence of nest records does not necessarily indicate a lack of breeding activity.

(DPaW 2013b). These 
or 1% of the population 

regularly utilising an area in the non-breeding part of the range. 

2.4.2 Roosting habitat

Roosts are trees that black cockatoos reside and rest within during the day and overnight. Generally, 
roosting habitat comprises taller trees which may be native or non-native species (DSEWPaC 2012). 
Roosts are often located near a water source and within 6 km to 12 km of foraging resources (Shah 
2006; DSEWPaC 2012; Le Roux 2017). The use of a particular roost site may vary over time depending 
on the local availability of water and food.

BirdLife Australia undertakes annual monitoring of black cockatoo overnight roost sites as part of the 
-based survey. Information gathered from these monitoring 

events provides roost locations and records of black cockatoo numbers (Peck et al. 2019). 
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2.4.3 Foraging habitat

Black cockatoos feed on the fruit and seeds of a range of native and non-native plants species. 

black cockatoos.

Glossop et al. (2011)
for the Swan Coastal Plain and Jarrah Forest regions, based on regional vegetation mapping that may 

t this dataset does 

Given this dataset was created in 2011 and in order to account for clearing of native vegetation that 
has occurred since this time, Emerge have updated this dataset using the current native vegetation 
extent as provided by DPIRD (2019a) to only show potential foraging habitat that currently exists 
(Emerge Associates 2020b).

Pine plantations also provide an important food source for 
included in the Glossop et al. (2011) dataset. Mapping of pine plantations is available from the Forest 
Products Commission (Forest Products Commission 2020).

The Glossop et al. (2011) dataset is broadly applicable to other black cockatoos as many plant species 

Banksia spp., Corymbia calophylla (marri) and Eucalyptus marginata (jarrah)) and forest red-tailed 
black cockatoo (e.g. jarrah and marri fruit). However, using the Glossop et al. (2011) potential 
foraging habitat dataset for forest red-tailed cockatoos likely overestimates available foraging habitat 
as it includes multiple plant species that are not consumed by this species (e.g. Banksia spp.), and to 
a lesser extent the foraging value is also over-

Emerge Associates (2020c) have used a similar methodology to Glossop et al. (2011) to define 
potential foraging habitat for forest-red tailed cockatoos. Specifically, DBCA (2019) regional 
vegetation complex mapping has been used to determine which areas of remnant vegetation 
support plant species known to be foraged upon by forest red-tailed cockatoos, including
Allocasuarina fraseriana (sheoak), Corymbia calophylla (marri), Eucalyptus gomphocephala (tuart) 
and Eucalyptus marginata (jarrah). Where these vegetation complexes intersect remnant vegetation 
mapped by DPIRD (2019b) they were considered to represent potential foraging habitat for forest 
red-tailed cockatoos.

2.5 Previous surveys

No previous targeted black cockatoo surveys are known to have been undertaken over the site. 
Numerous studies have been completed over the south west of Western Australia in relation to the 
status of black cockatoo species (refer Section 2.3 and Section 7.1).

Emerge have previously completed a basic fauna assessment within the site, which was undertaken 
at the same time as the targeted black cockatoo assessment. During this survey broad scale mapping 
of fauna habitat was completed (Emerge Associates 2020a).
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3 Methods

3.1 Desktop assessment

A search was conducted of publicly available regional studies and spatial datasets that provide 
information on black cockatoo records and potential habitat mapping (Glossop et al. 2011; DPaW 
2013a; DoEE 2016a, c, b; Emerge Associates 2020b, c).

3.2 Field survey

Four ecologists from Emerge visited the site on 11 September, 21 October, 27 November and 8 and 
21 December 2020 during the day to conduct the targeted black cockatoo field survey.

The weather conditions prior to and during the survey were cool during the September - November 
surveys with minimum temperatures ranging between 6.3° and 11.5° to a maximum of 16.5° to 
22.6°. The December surveys were hot, with minimum temperatures ranging between 12.2° and 
14.3° to a maximum between 30.2° and 37.2° according to the Bickley weather station (no. 009240)
(BoM 2021).

Transects were traversed across the site and potential black cockatoo breeding, night roosting and 
foraging habitat was recorded. If observed, the presence of black cockatoos within or near the site 
was noted. Active searches for secondary evidence of breeding, roosting and foraging activity such as 
chew marks, branch clippings, droppings, moulted feathers and chewed fruit were conducted. 

3.2.1 Breeding habitat

Habitat trees were individually identified and the attributes outlined in Table 1 were recorded for 
each tree.

Table 1: Attributes recorded for each habitat tree in the site

Attribute Description

Image Each habitat tree was individually photographed

GPS location The location of each habitat tree was recorded using a handheld GPS unit

Tree species Species and common name were identified

Diameter at breast height (DBH) (cm) DBH was measured at breast height (1.3 metres) using a diameter tape

Hollows potentially suitable for 
breeding by a black cockatoo

Number of hollows potentially suitable for breeding by a black cockatoo 
(assessed from ground level only)

Habitat trees that appeared to have hollows potentially suitable for use by a black cockatoo from the 
ground were also tagged with a unique identifier on a metal tag. Hollows that appeared potentially
suitable for use by a black cockatoo from the ground were further inspected using a drone and/or a 
pole-mounted camera. During the hollow inspection the internal dimensions of the hollow were 
confirmed, if possible, and an assessment was made for signs of use such as chew marks around the 
hollow entrance, nesting material, feathers or the presence of birds within the hollow.
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Occasionally, native eucalypts were encountered that met DBH requirements but did not contain a 
trunk/branch of a sufficient size to support a hollow suitable for use by black cockatoos. For example, 
the tree may have been less than 3 m tall or had a trunk that forked between 1.3 m and 3 m in height 
and after the fork no limbs had a diameter such that they could contain a suitable hollow. These 
trees were not recorded as habitat trees as the likelihood they would ever form a suitable hollow 
was low. All recorded habitat trees were assigned to a category listed in Table 2.

Table 2: Habitat tree categories

Category Specifications

Nest The tree contains a hollow used by black cockatoos for breeding as confirmed by records 
of black cockatoos, their eggs or fledglings or other evidence of recent nesting activity 
by black cockatoos

Suitable hollow(s) with signs 
of use

The tree contains one or more hollows that are suitable for use by black cockatoos as 
breeding habitat as confirmed by internal hollow inspection^ and evidence of use by an 
unidentified bird such as feathers, chew marks or nest material has been recorded 
within a hollow

Suitable hollow(s) The tree contains one or more hollows that are suitable for use by black cockatoos as 
breeding habitat as confirmed by internal hollow inspection^

Potentially suitable hollow(s) The tree contains or is suspected to contain one or more hollows that have the potential 
to be suitable for use by black cockatoos when either viewed from the ground or 
following an internal hollow inspection that was inconclusive^

No suitable hollow(s) The tree does not contain hollow(s) that have the potential to be suitable for use by 
black cockatoos when viewed from the ground or contains hollows that were 
determined to be unsuitable for use by black cockatoos by internal inspection^

^Hollow determined to be suitable for use as breeding habitat by black cockatoos as listed above in Section 3.1.1.

3.2.2 Roosting habitat

The site was assessed for the presence of active or historical roosts and its potential to provide 
roosting habitat for black cockatoos. However, no dusk roost survey was undertaken. Groups of tall 
native and non-native trees, if present, were assumed to provide potential roosting habitat.

3.2.3 Foraging habitat

Foraging habitat was identified by comparing the literature on plant species known to be foraged 
upon by black cockatoos (Davies 1966; Saunders 1980; Johnstone and Storr 1998; Johnstone and 
Kirkby 1999; Groom 2011; Johnstone et al. 2011; DSEWPaC 2012).

contained as outlined in Table 3.
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Table 3: Foraging habitat values

Value Definition 

High Greater than 50% primary food plants

Moderate Greater than 10% to 50% primary food plants 

Low 10% or less primary foodplants^

Nil No primary or secondary food plants

^includes areas with 1-100% secondary food plants where no primary food plants are available

Primary food plants were defined as those with historical and contemporary records of regular 
consumption by a black cockatoo species. Secondary food plants were defined as plants that black 
cockatoo species have been recorded consuming occasionally or that, based on their limited extent 
or agricultural origin, should not be considered a sustaining resource. A list of plant species classified 
as primary or secondary food plants is provided as Appendix B.

Each patch of foraging habitat was assigned a foraging value for each species of black cockatoo likely 
to occur within the site. As it is not always possible to separate out food plants from non-food plants, 
mapped foraging habitat may also include vegetation comprising non-food plants. The proportion of 
non-food plants in mapped foraging habitat was minimised as far as practicable. 

Evidence of black cockatoo foraging, such as chewed fruits, was searched for within the site and 
allocated to a species where possible. The locations of black cockatoo foraging evidence within the 
site were recorded using a hand-held GPS unit.

3.3 Data analysis, presentation and mapping

Habitat trees were classified according to the scheme outlined in Table 2 and mapped on aerial 
imagery. A complete summary of the recorded attributes of habitat trees was compiled in a tabular 
format. Foraging habitat was mapped on aerial photography with the boundaries interpreted from 
aerial photography and notes taken in the field.

Foraging habitat was described according to the dominant flora species or vegetation type present 
and mapped using boundaries interpreted from aerial photography and notes taken in the field. The 
foraging value of each patch of foraging habitat was attributed separately for each species of black 
cockatoo likely to occur in the site. Foraging value was assigned as outlined in Table 3. The 
proportions of high, moderate and low value foraging habitat mapped within the site were calculated 
for each species of black cockatoo.

3.4 Nomenclature and sources of information

Taxonomy and nomenclature of scientific and common names for fauna species follow the Western 
Australian Museum (WAM) Checklist of the Terrestrial Vertebrate Fauna of Western Australia (WAM 
2020). Where common names were not provided by Western Australian Museum (2019); (WAM 
2020), these have been derived from other sources. Literature listed in Appendix A represent the 
main publications used to identify fauna species and habitats within the site.
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3.5 Survey limitations

It is important to note the specific constraints imposed on surveys and the degree to which these 
may have limited survey outcomes. An evaluation of the survey methodology against standard 
constraints outlined in the EPA document Technical Guidance Terrestrial vertebrate fauna surveys
for environmental impact assessment (EPA 2020) is provided in Table 4.

Table 4: Evaluation of survey methodology against standard constraints outlined in the EPA Technical 
Guidance Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA 2020)

Constraint Degree of 
limitation

Details

Level of survey No limitation A targeted black cockatoo habitat survey was undertaken. The level of 
survey and survey effort are considered adequate to assess the black 
cockatoo habitat values within the site.

Scope No limitation The survey focused on black cockatoo habitat within the site.

Proportion of fauna identified, 
recorded and/or collected.

No limitation The survey primarily focused on identifying black cockatoo habitat. 
Nonetheless, all three species of black cockatoos were positively 
identified as occurring within the site through the presence of foraging 
evidence. The extent of foraging habitat was resolved such that the 
proportion of non-food plants within mapped habitat was less than 
25%.

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

Minor 
limitation

Adequate information was available from database searches and 
previous surveys to place habitat in context. 
Taxonomy and nomenclature of scientific and common names for 
fauna species follow the Western Australian Museum (WAM) Checklist 
of the Terrestrial Vertebrate Fauna of Western Australia (WAM 2020). 
This is contrary to the recent EPA (2020) advice to follow the 
Australian Faunal Directory (DAWE 2020b) nomenclature for birds. 

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

No limitation The targeted black cockatoo assessment was achieved in its entirety.

Experience level of personnel No limitation This fauna assessment was undertaken by qualified and experienced 
ecologists with between two and 18 years-experience in black 
cockatoo assessment in Western Australia.

Suitability of timing, weather 
and season

No limitation Survey timing is not of great importance for a black cockatoo habitat 
assessment (with exception of detecting active nests). Nevertheless, 
the survey was undertaken within the main breeding season for all 
three species of black cockatoo (refer to Section 2.4.1).

Completeness No limitation The desktop assessment, field survey and targeted black cockatoo 
habitat assessment was completed comprehensively.

Spatial coverage and access No limitation Site coverage was comprehensive (track logged).

No limitation All parts of the site could be accessed as required.

Survey intensity No limitation The intensity of the survey was adequate given the size of the site.

Influence of disturbance No limitation The western portion of the site is modified due to historical 
disturbance associated with quarrying activities. However, no recent 
disturbance was noted that may have affected outcomes of the survey.
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Table 4: Evaluation of survey methodology against standard constraints outlined in the EPA Technical 
Guidance Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA 2020) (continued)

Constraint Degree of 
limitation

Details

Adequacy of resources No limitation All resources required to perform the survey were available. 
The guidance currently available from Commonwealth and State 
agencies on the assessment of black cockatoo habitat is limited and 
relies heavily on technical experts preparing their own methodology. 
In response this assessment applies an internally developed 
methodology that is considered to provide a systematic and balanced 
characterisation of black cockatoo habitat.
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4 Results

4.1 Desktop information

Publicly available regional datasets relating to black cockatoo distribution, records and extent of 
habitat types were reviewed in relation to the site and surrounding area, as summarised in Table 5, 
Table 6 and Table 7, and shown in Figure 2. Detailed information on each dataset considered as part 
of the desktop review is provided in Appendix A.

Table 5: Summary of black cockatoo background review

Category Site context Source

Species distribution
but not within its known or predicted breeding range. 

and within its breeding range.
Site is within the modelled distribution for forest red-tailed 
black cockatoo and within its known breeding range.

(DoEE 2016a, c, b)

Breeding sites No nesting records occur within the site.
Breeding of forest red-tailed black cockatoo and white tailed^

black cockatoos has been reported in Bungendore Park
approximately 12 km from the site#.

BirdLife Australia 
database search 
(2021)

atoo breeding 
areas (12 km radius surrounding 
breeding sites)

One confirmed breeding area intersect the site.
Two possible breeding areas intersect the site.

(Glossop et al. 2011)

Important bird areas for None within the site.
None within 12 km of the site

DPaW (2013a)

Roost site None within the site.
21 roost sites within 12 km of the site (see Table 6 and
Table 7):
o three associated with white-tailed^ black cockatoos
o five associated with forest red-tailed black cockatoos 
o 13 associated with white^ and red-tailed black 

cockatoos

BirdLife Australia 
database search 
(2021)

Foraging 
habitat

White-tailed 
black 
cockatoo^

Potential native foraging habitat mapped within the northern 
and portion of the site.
Extensive areas of potential native foraging habitat mapped 
within the wider local area of the site, to the north and east 
of the site within Korung and Midgegooroo National Parks.

(Emerge Associates 
2020b)

White-tailed 
black 
cockatoo^

Several pine plantations are mapped within 12 km of the site, 
to the east and north-east.

(Forest Products 
Commission 2020)

Forest red-
tailed black 
cockatoo

Potential native foraging habitat primarily mapped within the 
northern portion of the site.
Extensive areas of potential native foraging habitat mapped 
within the wider local area of the site, to the north and east 
of the site within Korung and Midgegooroo National Parks.

(Emerge Associates 
2020c)

#Data provided by Birdlife Australia includes information provided by Tony Kirkby, who has reported breeding within 

Bungendore Park, approximately 12 km from the site. However, exact coordinates have not been provided.
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Table 6: White-tailed black cockatoos recorded in roosts within 12 km of the site (Birdlife Australia 2021)

Roost ID Year and number of individuals

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ARMBEDR001 57 0 NS 0 0 0 0 6 0 98

ARMBEDR002 70 22 NS 3 0 NS 0 0 0 0

ARMBEDR003 385 NS NS 0 0 60 6 3 12 5

ARMBEDR005 NS NS NS NS NS NS NS 0 36 0

ARMKELR001 14 0 0 0 0 NS NS NS 0 0

ARMKELR002 0 10 NS 0 0 0 0 0 0 NS

ARMROLR001 108 13 140 40 0 0 157 70 0 0

ARMROLR003 NS 0 0 50 0 0 0 0 0 0

ARMROLR004 NS NS NS NS 0 NS 28 0 0 0

ARMROLR005 NS NS NS NS NS NS 0 0 0 35

GOSMARR001 NS NS NS NS NS NS NS 0 120 36

KALCANR001 NS NS NS NS NS NS NS NS NS 1

KALCARR002 NS NS NS NS NS NS NS 90 NS 8

KALCARR003 NS NS NS NS NS NS NS NS NS 0

KALPICR001 NS NS NS NS NS NS NS 5 0 NS

KALPICR002 NS NS NS NS 2 NS 0 0 NS NS

KALWALR001 0 5 0 0 0 0 NS 0 0 NS

NS = not surveyed
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Table 7: Forest red-tailed black cockatoos recorded in roosts within 12 km of the site (Birdlife Australia 2021) 

Roost ID Year and number of individuals

2014 2015 2016 2017 2018 2019

ARMBEDR001 21 0 0 0 0 13

ARMBEDR002 0 NS 0 22 0 0

ARMBEDR003 0 0 0 0 3 21

ARMBEDR004 NS NS 18 6 0 7

ARMBEDR005 NS NS NS 0 4 18

ARMBEDR006 NS NS NS 14 14 15

ARMKELR004 NS NS NS NS NS 6

ARMROLR001 0 0 0 9 0 3

ARMROLR003 0 0 0 4 0 0

ARMROLR004 0 NS 35 0 0 50

ARMROLR005 NS NS 0 36 40 12

GOSMARR001 NS NS NS 75 37 18

KALCANR001 NS NS NS NS NS 5

KALCARR001 NS NS 0 12 0 NS

KALCARR002 NS NS NS 0 NS 24

KALCARR003 NS NS NS NS NS 76

KALPICR002 42 NS 0 7 NS NS

KALWALR001 43 1 NS 0 0 NS

NS = not surveyed

4.2 General site conditions

The site slopes from north to south and supports sandy and clay soils with granite outcrops. Two 
creeks and three waterbodies (dams) are located within the site. Both creeks and two of the 
waterbodies within the site contained water at the time of the field survey.

Native vegetation is located primarily within the central and eastern part of the site, with smaller 
areas along the western boundary.

The western portion of the site has been heavily disturbed and supports an active gravel quarry.
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4.3 Species inventory

Forest red-
were observed adjacent to the site. Foraging evidence attributed to all three species of black 
cockatoo was observed within the site.

4.4 Breeding habitat

A total of 468 black cockatoo habitat trees were recorded within the site as shown in Figure 3. 

The habitat trees comprised 311 Corymbia calophylla (marri), 120 Eucalyptus marginata (jarrah) and 
37 stags (dead trees). 

An internal hollow inspection was undertaken for 20 habitat trees, which were originally assessed to 
potentially contain suitable hollows based on the initial inspection from ground level. Of the 20 trees 
inspected, two were determined to contain one suitable hollow (Tree IDs 206 and 208). The 
remaining trees were determined to not contain hollows suitable for black cockatoos.

The hollows within Tree IDs 206 and 208 were determined to be suitably sized for black cockatoos
but no evidence of use by black cockatoos was observed.

A summary of the habitat trees recorded within the site is provided in Table 8 and an inventory in
Appendix C. Details of habitat trees with suitable hollows is provided in Appendix D.

Table 8: Habitat trees recorded within the site

Category No. trees No. suitable hollows

Confirmed nest 0 -

Potential nest 0 -

Suitable hollow(s) 2 2

Potentially suitable hollow(s) 0 -

No suitable hollow(s) 466 0

Total 468 2

4.5 Roosting habitat

No roosts or secondary evidence of roosting were observed within the site during the survey. 

Native and non-native trees within the site have the potential to provide roosting habitat for black 
cockatoos. 

4.6 Foraging habitat

A total of 29.01 26.82
24.97 ha for forest red-tailed black cockatoo was recorded in the site as shown in Figure 4 to 
Figure 6. 
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Primary food plants within the site include marri, jarrah and Banksia grandis (bull banksia). 
Secondary foraging habitat comprises primarily Xanthorrhoea preissii (grass trees) and Grevillea 
manglesii subsp. manglesii, as well as, scattered individuals of Eucalyptus camaldulensis (river gum).
Foraging habitat within the eastern and central portions of the site comprise forest with a continuous 
overstorey and intact understorey. Foraging habitat within the western portion of the site is
fragmented by historical disturbance. 

A summary of the food plant preferences for each species of black cockatoo is provided in Table 9.

Table 9: Dominant primary and secondary black cockatoo food plants recorded within the site

Food plant Black cockatoo species

Forest red-tailed 

Marri Primary Primary Primary

Jarrah Primary Secondary Primary

Bull banksia Primary Secondary -

Grass tree Secondary Secondary -

River gum - - Secondary

The extent of foraging habitat by value category is detailed in Table 10.

Table 10: Foraging habitat value

Foraging value Black cockatoo species and foraging habitat area (ha)

Forest red-tailed 

High 23.41 (81%) 22.85 (85%) 23.46 (94%)

Moderate 0.26 (1%) 0.30 (1%) 0.26 (1%)

Low 5.34 (18%) 3.65 (14%) 1.25 (5%)

Total 29.01 26.82 24.97
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5 Discussion

The three species of black cockatoo recorded are frequently sighted in the jarrah forest subregion, 
and so recording them within the site was not unexpected. However, while the site contains habitat 
trees and high value foraging habitat, extensive areas of similar habitat occur adjacent to the site and 
in the local area.      

5.1 Breeding habitat

The two habitat trees classified as having suitable hollows were inspected using a pole camera and 
have internal dimensions that match the requirements of black cockatoos for breeding. However, no 
evidence of use by black cockatoos or any other fauna was recorded. These habitat trees therefore 
represent breeding habitat that has the potential to be used by black cockatoos. As the site is located 
within the breeding range of -tailed black cockatoo the hollows are 
most relevant to these species.

The remainder of the habitat trees within the site either contained no hollows or had hollows that 
are not suitable for use by black cockatoos for breeding. The reasons a hollow may have been 
considered unsuitable include that it had a shallow depth, an uneven base or, most commonly, an 
internal cavity size that would be too small for a black cockatoo to nest within. These habitat trees 
have the potential to form suitable hollows in the future, but it will likely take many years for hollows 
to form that are large enough to be of use to black cockatoos.

5.2 Roosting habitat

The field survey did not include an evening (sunset) visit to check for roosts. However, there was no 
indication from the current or previous surveys or other sources that roosting may occur within the 
site (such as local anecdotal information). Therefore, an evening survey was not considered crucial to 
confirming the absence of roosts within the site. 

The tall stands of native and non-native trees within the site do have the potential to be used by
black cockatoos for roosting. However, this is does not mean the site would ever be used for 
roosting. It is difficult to predict where black cockatoos may roost given that the (ostensibly 
unknowable) availability and suitability of nearby resources such as food and water would influence 
roosting behaviour. The best indicator of roosting is therefore roosting. As there are no BirdLife 
Australia (2021) roosts nearby, the importance of the site as roosting habitat is likely to be low. 

5.3 Foraging habitat

The foraging habit in the site was classified as high value as it is dominated by primary food plants 
like jarrah and marri. Jarrah and marri trees are important sustaining resources for all three species 
of black cockatoo. While being of high value, the foraging habitat in the site is a relatively very small 
portion of the jarrah forest adjacent to that site and which contains foraging habit of similarly high 
value.
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Extensive areas of foraging habitat of similar or higher value are located adjacent to the site and in 
the wider area. Therefore, while the extent of foraging habitat in the site is not insignificant, it is still 
a smaller part of extensive food resources available to black cockatoos in this part of the jarrah 
forest.
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6 Conclusions

The site occurs within the modelled distribution of all three black cockatoos and within the breeding 
range of -tailed black cockatoo. Direct or indirect evidence of all 
three species was recorded in the site. 

A total of 468 habitat trees were recorded in the site of which two trees contain a hollow suitable for 
breeding by black cockatoos. The site therefore currently provides breeding habitat which is most 
relevant to -tailed black cockatoo. However, no evidence of 
breeding by any species of black cockatoo was observed within the site.

No evidence of black cockatoo roosting activity was observed within the site. Potential roosting 
habitat that is suitable for all three species of black cockatoo occurs within the site in the form of tall
native and non-native trees.

23.41 ha (81%) provides a high value resource, 0.26 ha (1%) provides a moderate value resource and 
5.34 ha (18%) provides a low value resource. 

22.85 ha (85%) provides a high value resource, 0.30 ha (1%) provides a moderate value resource and 
3.65 ha (14%) provides a low value resource. 

A total of 24.97 ha of foraging habitat for forest red-tailed black cockatoo was mapped in the site, of 
which 23.46 ha (94%) provides a high value resource, 0.26 ha (1%) provides a moderate value 
resource and 1.25 ha (5%) provides a low value resource. 

Extensive areas of native vegetation that provides high value foraging habitat for all three species of 
black cockatoo occurs adjacent to the site and in the wider area. 
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Conservation Significant Fauna

Threatened and priority fauna

Fauna species considered rare or under threat warrant special protection under Commonwealth 
and/or State legislation. At the Commonwealth level, fauna species can be listed under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

as described in Table 1. 

Migratory species comprise birds recognised under international treaties including:

Japan Australia Migratory Bird Agreement 1981 (JAMBA)
China Australia Migratory Bird Agreement 1998 (CAMBA)
Republic of Korea-Australia Migratory Bird Agreement 2007 (ROKAMBA)
Bonn Convention 1979 (The Convention on the Conservation of Migratory Species of Wild 
Animals).

Fauna species listed as threatened and migratory are protected in Australia as matters of national 
environmental significance (MNES) under the EPBC Act.

Table 1: Definitions of conservation significant fauna species pursuant to the EPBC Act

Conservation 
Code

Category

X
Threatened Fauna Extinct
There is no reasonable doubt that the last member of the species has died.

EW#

Threatened Fauna Extinct in the Wild
Taxa which are known only to survive in cultivation, captivity or as a naturalised population outside its 
past range, or taxa which have not been recorded in its known and/or expected habitat despite 
appropriate exhaustive surveys.

CR# Threatened Fauna Critically Endangered
Taxa which are considered to be facing an extremely high risk of extinction in the wild.

EN# Threatened Fauna Endangered
Taxa which are considered to be facing a very high risk of extinction in the wild.

VU# Threatened Fauna Vulnerable
Taxa which are considered to be facing a high risk of extinction in the wild.

Migratory#

Migratory Fauna
All migratory species that are:
(i) native species; and
(ii) from time to time included in the appendices to the Bonn Convention; and
(b) all migratory species from time to time included in annexes established under JAMBA, CAMBA and 
ROKAMBA; and
All native species from time to time identified in a list established under, or an instrument made under, 
an international agreement approved by the Minister.

Ma
Marine Fauna
Species in the list established under s248 of the EPBC Act

#matters of national environmental significance (MNES) under the EPBC Act



Additional Background Information
     

     Version: EMRG_FReport_Appendix (V005)

under the Biodiversity Conservation Act 2016 (BC Act), which is enforced by Department of 
Biodiversity Conservation and Attractions (DBCA) (DBCA 2019a). The definitions of these categories 
are provided in Table 2.

Table 2: Definitions of specially protected fauna schedules under the BC Act (DBCA 2019a)

Category Conservation 
Code Definition

Threatened CR Critically endangered
Threatened species considered to be facing an extremely high risk of extinction in the wild 
in the immediate future.

EN Endangered
Threatened species considered to be facing a very high risk of extinction in the wild in the 
near future.

VU Vulnerable
Threatened species considered to be facing a high risk of extinction in the wild in the 
medium-term future.

Extinct EX Extinct
Species where there is no reasonable doubt that the last member of the species has died.

EW Extinct in the wild
Species that is known only to survive in cultivation, in captivity or as a naturalised 
population well outside its past range; and it has not been recorded in its known habitat 
or expected habitat, at appropriate seasons, anywhere in its past range, despite surveys 
over a time frame appropriate to its life cycle and form.
Note that no species are currently listed as EW. 

Specially 
protected

MI Migratory species
Fauna that periodically or occasionally visit Australia or an external Territory or the 
exclusive economic zone; or the species is subject of an international agreement that 
relates to the protection of migratory species and that binds the Commonwealth

Includes birds that subject to an agreement between the government of Australia and the 
governments of Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), 
and the Bonn Convention, relating to the protection of migratory birds.

CD Species of special conservation interest (conservation dependent fauna)
Fauna of special conservation need being species dependent on ongoing conservation 
intervention to prevent it becoming eligible for listing as threatened.

OS Other specially protected species
Fauna otherwise in need of special protection to ensure their conservation.
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Fauna species that may be threatened or near threatened but lack sufficient information to be 
Priority Fauna List (DBCA 2018). Species listed under 

priorities 1-3 comprise possible threatened species that do not meet survey criteria or are otherwise 
data deficient. Species listed under priority 4 are those that are adequately known, are rare but not 
threatened, or meet criteria for near threatened, or that have been recently removed from the 
threatened species or other specially protected fauna lists for other than taxonomic reasons (DBCA 
2019a).

Priority fauna species are considered during State approval processes. Priority fauna categories and 
definitions are listed in Table 3 (DBCA 2019a).

Table 3 (DBCA 2019a)

Conservation 
Code

Category

P1

Priority 1 Poorly known 
Species that are known from one or a few locations (generally five or less) which are potentially at risk. 
All occurrences are either: very small; or on lands not managed for conservation, e.g. agricultural or 
pastoral lands, urban areas, road and rail reserves, gravel reserves and active mineral leases; or 
otherwise under threat of habitat destruction or degradation. Species may be included if they are 
comparatively well known from one or more locations but do not meet adequacy of survey 
requirements and appear to be under immediate threat from known threatening processes. Such 
species are in urgent need of further survey.

P2

Priority 2 Poorly known 
Species that are known from one or a few locations (generally five or less), some of which are on lands 
managed primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and 
other lands with secure tenure being managed for conservation. Species may be included if they are 
comparatively well known from one or more locations but do not meet adequacy of survey 
requirements and appear to be under threat from known threatening processes. Such species are in 
urgent need of further survey.

P3

Priority 3 Poorly known 
Species that are known from several locations and the species does not appear to be under imminent 
threat, or from few but widespread locations with either large population size or significant remaining 
areas of apparently suitable habitat, much of it not under imminent threat. Species may be included if 
they are comparatively well known from several locations but do not meet adequacy of survey 
requirements and known threatening processes exist that could affect them. Such species are in need 
of further survey.

P4

(a) Priority 4 Rare species
Species that are considered to have been adequately surveyed, or for which sufficient knowledge is 
available, and that are considered not currently threatened or in need of special protection, but could 
be if present circumstances change. These species are usually represented on conservation lands.
(b) Priority 4 Near Threatened
Species that are considered to have been adequately surveyed and that do not qualify for Conservation 
Dependent, but that are close to qualifying for Vulnerable.
(c) Priority 4 Other 
Species that have been removed from the list of threatened species during the past five years for 
reasons other than taxonomy.
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Black cockatoos

Three threatened species of black cockatoo occur on the Swan Coastal Plain (referred to herein 

Calyptorhynchus latirostris
Act and the BC Act.
Calyptorhynchus baudinii which 
and the BC Act.
Calyptorhynchus banksii naso (forest red-tailed black cockatoo)
under the EPBC Act and the BC Act.

There are a range of regional studies and spatial datasets available which provide information on 
black cockatoo records and potential habitat mapping. These are detailed below.

Species distribution and breeding range

Broad-scale maps are available for the 
cockatoo and forest red-tailed black cockatoo (DSEWPaC 2011; DoEE 2016a, b). 

The modelled distribution maps also
non- cockatoo. 

No breeding range modelling is available for forest red-tailed black cockatoo but the species is known 
to breed mainly in the jarrah forest region (DBCA 2017) and in small populations on the Swan Coastal 
Plain within the Baldivis, Stake Hill, Lake McLarty and Capel area and increasingly in the Perth 
metropolitan area (DAWE 2020).

Breeding habitat

Department of Environment and Conservation (DEC, now Department of Biodiversity, Conservation 
and Attractions (DBCA)) and fauna experts, 
on the Swan Coastal Plain and Jarrah Forest regions (Glossop et al. 2011). This dataset includes 
mapping of breeding sites based on point records of breeding from a range of 
sources. Breeding sites we

records of eggs or chicks (e.g. chewed hollows or records of breeding or nesting behaviour by an 
expert observer). 

reflect the flexible use of these areas by cockatoos and to 
indicate the important zone for access to potential feeding habitat (Glossop et al. 2011). Glossop et 
al. (2011) state that the areas mapped in the dataset are not a comprehensive record of 
cockatoo breeding and that many nesting sites are not known. 

While this dataset only applies to C it contains is also applicable 
-tailed black cockatoo as they have similar breeding habitat 

requirements. That is, breeding sites
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-tailed black cockatoo, if located within their distribution/breeding 
ranges. 

BirdLife Australia also maintain a database of confirmed black cockatoo breeding sites which is 
accessible via a paid search system. BirdLife Australia have advised that their database is comprised 
of data collected during surveys by staff and volunteers of which most (>99%) surveys are of 

cockatoo. They have also advised that the dataset is not comprehensive and that an 
absence of known nests does not necessarily indicate a lack of breeding activity.

s 
sites of global bird conservation importance (DPaW 2013). These 

ng at least 20 breeding pairs or 1% of the population 
regularly utilising an area in the non-breeding part of the range. 

Confirmed roost sites

BirdLife Australia undertakes annual monitoring of black cockatoo overnight roost sites as part of the 
annual community-based survey. Information gathered from these monitoring 
events provides roost locations and recorded black cockatoo numbers (Peck et al. 2019).

Native foraging habitat

Glossop et al. (2011)
egional vegetation mapping 

represents areas of vegetation that 

Given this dataset was created in 2011 and in order to account for clearing of native vegetation that 
has occurred since this time, Emerge have updated this dataset using the current native vegetation 
extent as provided by DPIRD (2019a) to only show potential foraging habitat that currently exists
(Emerge Associates 2020a).

Pine plantations also provide an important food source for , but were not 
included in the Glossop et al. (2011) dataset. Mapping of pine plantations is available from the Forest 
Products Commission (Forest Products Commission 2020).

The Glossop et al. (2011) dataset is broadly applicable to other black cockatoos as many plant species 
fruit of 

Banksia spp., Corymbia calophylla (marri) and Eucalyptus marginata (jarrah)) and forest red-tailed 
black cockatoo (e.g. jarrah and marri fruit). However, using the Glossop et al. (2011) potential 
foraging habitat dataset for forest red-tailed cockatoos likely overestimates available foraging habitat 
as it includes multiple plant species that are not consumed by this species (e.g. Banksia spp.), and to 
a lesser extent the foraging value is also over-estimate

Emerge Associates (2020b) have used a similar methodology to Glossop et al. (2011) to define 
potential foraging habitat for forest-red tailed cockatoos. Specifically, DBCA (2019b) regional 
vegetation complex mapping has been used to determine which areas of remnant vegetation 
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support plant species known to be foraged upon by forest red-tailed cockatoos, including
Allocasuarina fraseriana (sheoak), Corymbia calophylla (marri), Eucalyptus gomphocephala (tuart) 
and Eucalyptus marginata (jarrah). Where these vegetation complexes intersect remnant vegetation 
mapped by DPIRD (2019b) they were considered to represent potential foraging habitat for forest 
red-tailed cockatoos.
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Black Cockatoo Foraging Plants
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Appendix C
Black Cockatoo Habitat Tree Data
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Appendix D
Black Cockatoo Habitat Tree Hollow Data



 

 

  



Black Cockatoo Hollow Data
Lots 9 Brookton Highway, Karragullen

Tree ID 206
Project no.: EP20-040(05) Inspection date: 8/12/2020

DBH (cm): 78 Species: Stag
No. hollows: 1 Hollow suitability:

Hollow ID 1
Hollow type: Top entry Hollow entrance >10cm

Inspection type(s): Ground Hollow distance from ground >3 m

Go Pro Hollow internal diameter >30 cm
Hollow depth approx 50-200 cm

Hollow orientation vertical or near vertical

Fledglings: No
Egg/s or egg fragments: No

Feathers: No
Nest material No

Other: N/A
Reason:

Fauna observed: None
Chew marks: None

Other N/A

Evidence of hollow use
Mulch chips in base, hollow dimensions suitable for black cockatoos 
but no evidence of use by black cockatoos.

Potentially suitable hollow(s)
No suitable hollow(s) 

Potential nest
Suitable hollow(s)

Confirmed nest
Evidence of nesting Determined hollow category

1

Hollow characteristics



Black Cockatoo Hollow Data
Lots 9 Brookton Highway, Karragullen

Tree ID 208
Project no.: EP20-040(05) Inspection date: 8/12/2020

DBH (cm): 83 Species: Stag
No. hollows: 1 Hollow suitability:

Hollow ID 1
Hollow type: Top entry Hollow entrance >10cm

Inspection type(s): Ground Hollow distance from ground >3 m

Go Pro Hollow internal diameter >30 cm
Hollow depth approx 50-200 cm

Hollow orientation vertical or near vertical

Fledglings: No
Egg/s or egg fragments: No

Feathers: No
Nest material No

Other: N/A
Reason:

Fauna observed: None
Chew marks: None

Other N/A

Evidence of hollow use
Mulch in base, hollow dimensions suitable for black cockatoos but no 
evidence of use by black cockatoos.

Potentially suitable hollow(s)
No suitable hollow(s) 

Potential nest
Suitable hollow(s)

Confirmed nest
Evidence of nesting Determined hollow category

1

Hollow characteristics


