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Ref: 2018-0029-002-st V2 
 
20 July 2018 
 
 
Belinda McCawley 
Environmental Asset Officer 
City of Wanneroo  
Locked Bag 1,  
Wanneroo, WA, 6946 

Re: City of Wanneroo Black-Cockatoo Habitat Survey  

Dear Belinda  

Terrestrial Ecosystems has completed the Black-Cockatoo Habitat Survey for the nominated Site and Offset 
areas in the Neerabup Industrial Area.  

Background and Introduction 

The Neerabup Industrial Area (NIA) is a general industrial estate within the suburb of Neerabup, located 
approximately 30km north of the Perth Central Business District (Figure 1). The City of Wanneroo 
landholdings within the NIA consist of Lot 9100 (previously Lot 9000) Mather Drive, part Lot 9003 Mather 
Drive and part of Lot 600 Wattle Avenue, Neerabup and are referred to hereafter as the ‘Site’. The City of 
Wanneroo manages offset sites associated with development which consist of Lot 8001 (previously Lot 9000) 
Flynn Drive, Neerabup and Lot 24 Mary Street, Wanneroo and are referred to hereafter as the ‘Offset Sites’.  

The City is proposing the development of the Site for industrial land development purposes. The project is 
expected to be undertaken in stages over the next 20 to 30 years and includes resource extraction, development 
of general industrial lots and longer term strategic employment options.  

In accordance with the City’s Conservation Area Management Plan (AECOM 2016a), any hollows in trees to 
be cleared from the development site should be salvaged and used in the Offset Sites. The City is also required 
to identify Black-Cockatoo habitat within the Offset Sites that requires additional monitoring and protection.  

Terrestrial Ecosystems has undertaken an assessment of the Site and Offset Sites for tree hollows that may be 
suitable for Offset sites. The specific tasks undertaken during our field survey and reporting included: 

Field survey 
 Site survey to identify tree hollows, assess their suitability for Black-Cockatoo habitat (inclusive of 

DBH, tree height, tree health, species and hollow size) for trees that have been previously identified 
in the project area;  

 Black-Cockatoo activity observed during the project area;  
 Record locations for all previously identified Black-Cockatoo habitat trees that contain hollows; and  
 On-site demarcation using metal tags of all previously identified Black-Cockatoo habitat trees that 

contain hollows.  

Results and reporting  
 Desktop assessment of previous reports and management plans;  
 Recommendations for Black-Cockatoo habitat management and the salvage of hollows from the 

Development Site for use in the Offset Sites;  
 Appropriate methodology for salvaging, storing, installing and maintaining tree hollows;  
 Recommended methodology(ies) and timing for monitoring hollows (existing and artificial) in the 

Offset Sites; and  
 Any other action(s) and associated management advice (if any) and timeframe(s), when best to action.  
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Methodology 

Prior to the field investigations Terrestrial Ecosystems reviewed some of the historical flora and fauna 
assessments completed for the site and broader region. These included: 
 
360 Environmental. (2017a). Hardcastle Park, Landsdale -EPBC Act Referral Supporting Document. Perth. 
360 Environmental. (2017b) . Lot 1665 Wanneroo Road, Singara EPBC Act Referral Supporting Document. 

Perth. 
AECOM (2016a). Conservation Area Management Plan. City of Wanneroo Landholdings Meridian Business 

Park - Neerabup Industrial Area. Perth. 
AECOM (2016b). Construction Environmental Management Plan. City of Wanneroo Landholdings Meridian 

Business Park - Neerabup Industrial Area. Perth. 
Alan Tingay & Associates. (1996). Alkimos - Eglington Vertebrate Fauna Survey October 1996. Perth. 
Alan Tingay & Associates. (1998a). Moore River South, Vertebrate Fauna Survey, November 1997. 
Alan Tingay & Associates. (1998b). Yanchep Sun City, Environmental Assessment for the Rezoning of lots 

201 and 202 Breakwater Drive, Two Rocks to Rural Community. Perth. 
Alan Tingay & Associates. (1999a). Pt Lot 2 Burns Beach, Vertebrate Fauna. Perth. 
Alan Tingay & Associates. (1999b). Shire of Wanneroo, Town Planning Scheme No. 1, Amendment 787, 

Yanchep - Two Rocks, Environmental Review. Perth. 
Alan Tingay & Associates. (1999c). Shire of Wanneroo, Town Planning Scheme No. 1, Amendment 837 - 

Yanchep / Two Rocks, Environmental Review. Perth. 
ATA Environmental. (2004). Lot 6765 Wanneroo Road, Nowergup: Fauna Assessment. Perth. 
ATA Environmental. (2007). Flora, Vegetation and Vertebrate Fauna Assessment Neerabup Industrial Area 

(NIA), Neerabup. Perth. 
Aurecon. (2017). Wanneroo Road/Ocean Reef Road Grade Separation PEIA & EMP. Perth. 
Bamford Consulting Ecologists. (1998). Report on a Vertebrate Survey at Burns Beach. Perth. 
Bamford Consulting Ecologists. (2000). The Vertebrate Fauna of the Flynn Drive Limestone Quarry Site. 

Perth. 
Biota Environmental Sciences. (2000). Lot 52 Burns Beach Road Fauna Survey. Perth. 
Chapman, A., J. Dell, R. E. Johnstone, and D. J. Kitchener. (1977). A vertebrate survey of Cockleshell Gully 

Reserve, Western Australia. Records of the Western Australian Museum Supplement No. 4:1-87. 
City of Wanneroo. (2002). Review of Two Rocks - Yanchep Foreshore Management Plan. Unpublished report, 

Perth. 
City of Wanneroo. (2009). Part Lot 4 Flynn Drive, Neerabup Carnaby's Black Cockatoo Management Plan. 

Perth. 
Davidge, C. (1979). A census of a community of small terrestrial vertebrates. Australian Journal of Ecology 

4:165-170. 
Department of Conservation and Land Management. (1993). Fauna studies in water supply Reserve 34537, 

adjacent to Neerabup National Park. 
Eco Logical Australia. (2012a) Environmental Review Lot 701 Flynn Drive, Neerabup. Unpublished report 

for Landcorp. 
Eco Logical Australia. (2012c) Vertebrate Fauna Survey Lot 701 Flynn Drive, Neerabup. Unpublished report 

for Landcorp. 
Eco Logical Australia. (2012b). Ground Truthing of Environmental Values for Lot 4 Flynn Drive, Neerabup. 

Perth. 
Eco Logical Australia. (2013b). Targeted Flora and Fauna Assessment, Lot 4 Flynn Drive Neerabup. Perth. 
Eco Logical Australia. (2013a). Meridian Business Park Industrial Development, Neerabup Western Australia 

(2007/3479). Preliminary Documentation – Information request. Perth 
Ecoscape. (1991). Biological Survey - Carramar Park. Perth. 
Ecoscape. (2015). Hardcastle Park Biological Survey. Perth. 
ERM. (2009). NewGen Neerabup Gas Pipeline Fauna Clearance Summary. Perth. 
Focused Vision Consulting. (2017a). Flora and Vegetation Assessment Wanneroo Road - Ocean Reef Road 

Interchange. Perth. 
Focused Vision Consulting. (2017b). Wanneroo Road - Ocean Reef Road Interchange: Flora and Vegetation 

Assessment Perth. 
GHD. (2014b). Neerabup Road Extension. Perth. 
GHD. (2014b). Neerabup Road Extension Fauna Movement Study. Perth. 
GHD. (2014a). Neerabup Road Extension Level 2 Fauna Survey. Perth. 
Terratree. (2016). Level 2 Flora & Vegetation Assessment of Conservation Offset Areas. Perth. 

Other reports are available for the region, however, they provided limited additional value to this assessment.  
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The reports by ATA Environment (2007), Eco Logical (2013a, b) and Terratree (2016) were the most relevant. 
These reports identified trees that were considered ‘significant’ for Black-Cockatoos and contained hollows 
that may be suitable for Black-Cockatoos and therefore suitable for salvaging.  

On 20 June 2018, Dr Scott Thompson reassessed each of the trees identified during previous assessments as 
having hollows suitable for Black-Cockatoos. For all trees the diameter at breast height (DBH) was measured, 
the tree height estimated, tree species recorded, and the hollow entrance dimensions and height above the 
ground estimated. Other notable observations of the tree hollow(s) (i.e. historical use for breeding/feeding, 
presence of bees etc) were also recorded.  

All assessed trees had a metal tag attached at breast height for subsequent identification purposes.  

Results and Reporting 

Twenty-eight trees were assessed, and the details of each tree recorded (Figure 2; Table 1; Attachment 1). 
Twenty-six were previously recorded and two were recorded during this assessment for the first time. Only 
trees containing hollows which may be suitable for Black-Cockatoos were assessed. None of the assessed trees 
contained a hollow which was or has been used as a nesting site for Black-Cockatoos. There are no suitable 
trees at Lot 24 Mary Street, Wanneroo.  

There were no trees containing a hollow that could be salvaged cost effectively and erected in a suitable 
location for Black-Cockatoos use. All of the hollows are too small, have substantial cracks or have been 
extensively burnt out. Terrestrial Ecosystems recommends that the City of Wanneroo commits to the purchase 
and installation of Cockatubes instead of attempting to recover tree hollows that have limited suitability.  

Carnaby’s Black-Cockatoo breed between July and November mostly in eucalypt woodland (Saunders 1980, 
1986). They nest in tree hollows that are created by fire, fungi, termites or old age, with hollows between 2.5 
and 12m above the ground (Saunders 1979, Higgins 1999). Hollows are large, ranging from 10 to over 250cm 
in depth (Higgins 1999) and these hollows are usually in live or dead smooth-barked Salmon Gum (Eucalyptus 
salmonophloia) or Wandoo (Eucalyptus wandoo). However, Carnaby’s Black-Cockatoo will also nest in Red 
Morrell (E. longicornis), York Gum (E. loxophleba), Tuart (E. gomphocephala), Flooded Gum (E. rudis), 
Gimlet (E. salubris), Swamp Yate (E. occidentalis) and Marri (Corymbia calphylla; Higgins 1999, Cale 2003). 
Eggs are laid on a mat of wood chips chewed from the sides of the hollow. Clutches are 1-2, but most often 
only one chick is raised. Incubation takes 29 days, and only the female incubates and broods (Johnstone and 
Kirkby 2011). Initially the female will return to the nest mid-morning to feed the chick, but after about 2-3 
weeks both parents leave in the early morning and return late evening.  

In comparison to natural tree hollows, Cockatubes are purpose-built hollows that have been designed and tested 
by the Department of Biodiversity, Conservation and Attractions (Groom 2010) and others (Johnstone et al. 
2015) over numerous years. These artificial hollows are now being selected by Black-Cockatoos often in 
preference to natural tree hollows that have been used in the past as a nesting site (Taillier 2016). So not only 
do we know that Cockatubes work, but they are cheaper to erect and, in many circumstances, last longer than 
recovered hollows. Terrestrial Ecosystems would therefore strongly encourage the City of Wanneroo to use 
Cockatubes in preference to salvaged tree hollows as potential Black-Cockatoo nesting sites as they work 
better and are cheaper. Cockatubes can purchased from Landcare SJ (http://landcaresj.com.au/cockatubes-
saving-black-cockatoos/) for approximately $500ea and are easily installed into existing bushland reserves. 
There is no prescribed number of Cockatubes or tree hollows that should be installed for every significant tree 
that is removed, however, Terrestrial Ecosystems recommends that one Cockatube is installed for each 
‘significant’ tree that contains a hollow (irrespective of size or suitability of the hollow) and one Cockatube 
per five ‘significant’ trees (not containing hollows yet) that are removed. We have given greater importance to 
trees which have small hollows as it shows they are of appropriate age and quality to develop hollows and it 
is not unreasonable to assume that given adequate time these small hollows would become suitable for larger 
species. A significant tree in an area which could be considered breeding habitat is described by the 
Commonwealth as trees of species known to support breeding within the range of the species which either 
have a suitable nest hollow or are of a suitable diameter at breast height (DBH) to develop a nest hollow. For 
most tree species, suitable diameter at breast height is 500mm and for salmon gum and wandoo is 300mm 
(Department of Sustainability Environment Water Population and Communities 2012). 

Carnaby’s Black-Cockatoo have high site-fidelity, with females often using the same or a nearby breeding 
hollow each year (Saunders et al. 2018). Within the greater Perth urban area there is only one known breeding 
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area (e.g. Edith Cowan University campus in Joondalup). There is a known breeding population near the 
Yanchep National Park, which is the next closest to the off-set area. It is therefore highly unlikely in the near 
future that Carnaby’s Black-Cockatoos would nest in the Offset Sites, however, both Carnaby’s and Forest 
Red-tailed Black-Cockatoos could forage in the Offset Sites. If the City was keen to contribute to the breeding 
success of Carnaby’s Black-Cockatoos, then the erection of Cockatubes in known breeding locations would 
be a much better option that erecting them in the Offset Sites. 

A brief description of Cockatubes and how to erect them is attached. 

Other actions and management 

A small number of Carnaby’s Black-Cockatoos were observed flying over the Site early in the morning, 
however, none were observed foraging on site. However, a large number of Forest Red-tailed Black-Cockatoos 
(Calyptorhynchus banksii naso) were observed feeding in both the Site and Offset areas (Plates 1 and 2). It is 
unknown why, but Forest Red-tailed Black-Cockatoos have become more commonly observed foraging on the 
Swan Coastal Plain over the past six years. Forest Red-tailed Black-Cockatoos have very similar ecological 
requirements to Carnaby’s Black-Cockatoos and Terrestrial Ecosystems therefore recommends that the 
management actions described in the Conservation Area Management Plan (AECOM 2016a) are updated to 
reflect the use of the Site and Offset area by Forest Red-tailed Black-Cockatoos and Carnaby’s Black-
Cockatoos.  

  
Plate 1. Jarrah nuts eaten by Forest Red-tailed 

Black-Cockatoos 
Plate 2. Forest Red-tailed Black-Cockatoos 

The Site and Offset Sites also maintain a small population of Quenda (Isoodon fusciventer; Plate 3). Quenda 
are listed as Priority 4 with the Department of Biodiversity, Conservation and Attractions.  

Based on the scats and tracks recorded by Terrestrial Ecosystems in 20 June 2018 the Site and Offset Sites also 
have a relatively high-density population of cats and foxes (Plate 4). Evidence of rabbits was also common. 
One dead bird was recorded in the Offset area following predation by a fox or cat.  

  
Plate 3. Quenda tracks Plate 4. Fox tracks 
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If the Quenda (and other native fauna including Black-Cockatoos) are to continue to survive in these areas a 
feral and pest management program is required. This program should target feral cats and foxes, but where 
funds permit also reduce the rabbit numbers. Terrestrial Ecosystems recommends that the Conservation Area 
Management Plan (AECOM 2016a) is revised to include a more detailed section on feral and pest animal 
management. This section should be reviewed by someone who regularly undertakes feral and pest fauna 
management and control programs to ensure that the recommendations are workable and appropriate to an 
urban reserve.  

Please do not hesitate in contacting the undersigned (0407 385 239), if you require any further information 
regarding this information.  

Yours sincerely 

 
Dr Scott Thompson 
Partner and Principal Zoologist 
 

Attachments: 
1 – Images of trees inspected  
2 – Erection of Cockatubes  
3 - Cockatube installation guidelines (Landcare SJ) 
4 - How to design and place artificial hollows for Carnaby’s Black-Cockatoo 
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Attachment 1. Images of trees inspected 
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Attachment 2 - Erection of Cockatubes 

Cockatubes area available from the Landcare SJ. They come with a chain and coach bolts. 

Cockatubes are constructed of black poly pipe with a ‘ladder’ added internally so that cockatoos can climb 
down to the bottom of the tube, where there is a piece of flat black plastic with drain holes. The optimum size 
is 450mm diameter by 1500mm deep for Carnaby’s Black-Cockatoo and a smaller size of 375mm diameter 
and 1400mm deep for Forest Red-tailed Black-Cockatoos. The tube contains a piece of sacrificial Marri that 
is hooked to the inside of the tube to allow the cockatoos to chew on it to create nesting material. The floor of 
the Cockatube should contain approximately 20cm of coarse mulch that will form the base of the nest and 
drains the water out of the tube. 

Cockatubes are chained to the south-eastern side of suitable large trees at a height that can be subsequently 
accessed for inspections, replacement of the piece of sacrificial Marri and removal of bees should they invade 
the hollow. The Landcare SJ group recommend a height of 8m above the ground in publicly accessible areas 
and 5m above the ground in private property. Typically, because of their size and weight, two people using an 
elevated work platform are required to erect each Cockatube. Galvanised chain is used for attachment to the 
tree, and they are secured to minimise lateral movement independent of the tree. 

Ideally, erected Cockatubes are inspected annually to ensure that the tree is healthy and sound, the tube is still 
appropriately positioned, and the piece of sacrificial Marri does not need to be replaced. Bees occasionally 
construct hives in the tubes and they will need to be removed. 

Should Council wish to know whether the Cockatubes are being used as nesting sites by Carnaby’s Black-
Cockatoos, then each tube should be visited during the breeding season, normally on two occasions because 
of the extended egg laying period of mid-July to October. Hollows can be inspected for eggs or chicks during 
the day or just before sunset for adult birds returning to the nest. 

Attachment 3 and 4 are the Cockatube installation guidelines provided by Landcare SJ. 
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Attachment 3 - Cockatube installation guidelines (Landcare SJ) 
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Attachment 4 - How to design and place artificial hollows for Carnaby’s Black-Cockatoo 
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Fauna notes Artificial hollows for Carnaby’s cockatoo 

page 2 



Fauna notes Artificial hollows for Carnaby’s cockatoo 

page 3 

Further information 
Contact your local office of the Department of Parks and Wildlife 
See the department’s website for the latest information: www.dpaw.wa.gov.au 

Disclaimer: This publication may be of assistance to you but the Government of Western Australia and its officers do not guarantee that the publication is 
without flaw of any kind or is wholly appropriate for your particular purposes and therefore disclaims all liability for any error, loss or other consequence 
which may arise from you relying on any information in this publication     Last updated 28/04/2015
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DISCLAIMER 

This document is prepared in accordance with and subject to an agreement between Terrestrial Ecosystems 
and the client, City of Wanneroo. It has been prepared and is restricted to those issues that have been raised by 
the client in its engagement of Terrestrial Ecosystems and prepared using the standard of skill and care 
ordinarily exercised by environmental scientists in the preparation of such reports. 

Persons or agencies that rely on or use this document for purposes or reasons other than those agreed by 
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