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SUMMARY 

 The 2012 Great Cocky Count (GCC) has confirmed the value of this community-based 

survey as a robust method of monitoring population numbers of Carnaby’s Black-

Cockatoo. 

 The 2012 GCC provides additional evidence of a population decline in Carnaby’s in the 

Swan Region since 2010, with no significant improvement since 2011, which may be 

linked to continued degradation and loss of habitat, and action must be taken to protect 

and enhance remaining habitat across the species’ range. 

 The 2012 GCC was completed on 15 April 2012, and was the fourth GCC to be held since 

2006. 

 The GCC site database now contains 359 sites across the entire species’ range, including 

141 confirmed roosts, 62 unconfirmed roosts, and 156 potential sites. Fifty nine new sites 

were identified in 2012, including 39 new confirmed roosts. 

 Two hundred and six sites were formally surveyed by 252 registered volunteers across 

south-west WA. 

 There was a statistically significant (p < 0.01) decline of 40% in the corrected number of 

Carnaby’s counted in the DEC Swan Region between 2010 (6716 cockatoos) and 2012 

(4036 cockatoos). 

 There was a statistically significant (p < 0.01) decrease of 39% in the number of 

Carnaby’s counted in the Greater Perth Region between 2010 (6330 cockatoos) and 2012 

(3871 cockatoos). 

 Cockatoo numbers were relatively stable between 2011 and 2012, rising only 1% from 

3991 to 4036 cockatoos in the Swan Region, and decreasing only 1% from 3912 to 3871 

cockatoos in the Greater Perth Region.  

 Data from 38 roosts in the Swan Region surveyed from 2010 to 2012 showed a 

statistically significant (p = 0.039) decline of 58% in the corrected number of Carnaby’s 

counted, from 5018 cockatoos in 2010 to 2106 in 2012. 

 Mean roost size in the Swan Region in 2012 (115 ± 27 s.e., n = 41 roosts) was not 

significantly different to mean roost size in 2010 (165 ± 25 s.e., n = 50 roosts) or 2011 

(86 ± 17 s.e., n = 50 roosts), but there was a significant difference between 2010 and 

2011 (p = 0.045). 

 There were eight large roosts (>150 cockatoos) recorded in the 2012 GCC, similar to 

2011 but fewer than the 19 large roosts recorded in 2010, indicating the roosting 

population remains fragmented compared to 2010. 

 Follow-up surveys completed from 2010 to 2012 showed that mean roost size in the 

Swan Region generally increases from April to June, and decreases in July, indicating 

migration to the Swan Region is still occurring at the time of the GCC. However, several 

large roosts recorded their maximum counts before or during the GCC. 

 Follow-up surveys indicate that mean roost sizes were larger in July of 2011 and 2012 

than in July of 2010, possibly indicating a delayed return to breeding areas. 
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KEY TERMS AND CONCEPTS 

Great Cocky Count (GCC): A synchronised community-based snapshot survey occurring in 

April each year that monitors Carnaby’s Black-Cockatoos flying into roosts (see below). The 

first GCC was conducted in 2006 and tested three survey methods for estimating populations 

of Carnaby’s Black-Cockatoo. Since 2010, a standardised survey protocol has been used for 

the GCC (see formal roost surveys below). 

Follow-up surveys: Monthly follow-up counts that are formal roost surveys (see below) 

adhering to the Great Cocky Count protocol, completed after each GCC on a designated date.  

Formal roost surveys: Roost surveys performed using the standardised survey protocol 

adopted and utilised by the 2010 GCC and completed only by BirdLife Australia staff and 

volunteers, Department of Environment and Conservation (DEC) staff, or WA Museum staff. 

Roost: An area or site with a roost tree or a number of roost trees (see below) where black-

cockatoos congregate at dusk to rest overnight.  

Roost trees: All large trees (>8m height) within 1000m of the main roosting area for large 

roosts (>150 cockatoos) and within 500m for smaller roosts (<150 cockatoos) are considered 

to be roost trees (Glossop et al. 2011). 

Site: Any location that has been recorded in the GCC site database and has been categorised 

as a confirmed roost, unconfirmed roost, or potential site (see below). 

Confirmed roost: Any site where black-cockatoos were recorded roosting as part of a formal 

roost survey (see above).  

Occupied roost: Any confirmed roost (see above) that had had a positive count recorded 

(≥1 bird) during a GCC survey and is used in the data analysis. 

Unconfirmed roost: Sites where roosting black-cockatoos have been reported, but have not 

had a positive count recorded (≥1 bird) during any formal roost survey (see above). 

Potential sites: Any area that is considered a likely roost site for black-cockatoos, based on 

factors such as proximity of other roosting birds, potential roost trees, feeding habitat and 

standing water nearby. Cockatoos have not yet been recorded as roosting in these sites. 

DEC Swan Region (Swan Region): The Department of Environment and Conservation 

administrative region that includes the Greater Perth Region (see below) plus the Darling 

Plateau. It includes parts of each of the Jarrah Forest and Swan Coastal Plain Interim 

Biogeographical Regionalisation for Australia (IBRA) bioregions.  

Greater Perth Region: The area south from Yanchep to Mandurah and east to the Darling 

Range escarpment, but excluding the Darling Plateau. For the purposes of the Great Cocky 

Count, it is further divided into four sub-regions: Northern Swan Coastal Plain, Northern 

suburbs, Southern suburbs, and Southern peri-urban & Peel Region.  

Berry recruitment model: The model assumption that a pair of cockatoos flying together 

represents an adult mated pair, and a group of three flying cockatoos (triplet) represents a 

mated pair with the current or previous year’s fledgling, and is used as an assessment of 

breeding success. 

White-tailed black-cockatoos: for the purpose of the GCC, both species of white-tailed 

black-cockatoo (Carnaby's Black-Cockatoo and Baudin’s Black-Cockatoo) are counted as one.  
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ABBREVIATIONS 

GCC: Great Cocky Count  

Carnaby’s: Carnaby’s Black-Cockatoo 

DEC: Western Australian Department of Environment and Conservation 

IBRA: Interim Biogeographical Regionalisation for Australia 

Red-tails: Forest Red-tailed Black-Cockatoos 

SCP: Swan Coastal Plain 
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INTRODUCTION 

The Great Cocky Count (GCC) is a synchronised community-based snapshot survey of 

Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) numbers, primarily focussed on the 

Department of Environment and Conservation’s (DEC) Swan Region. Multiple roost sites are 

surveyed across south-west WA during a set time period near sunset on a single evening in 

April. The technique is designed to reduce the potential for double-counting of individuals, 

and enables a minimum population count to be determined within the areas adequately 

surveyed. The GCC also facilitates mapping of critical roosting habitat and species 

distribution. With each subsequent year of survey, it is intended that the GCC will be 

expanded until it can provide a reasonable sample of the whole population.  

The GCC began in 2006 as a project initiated and led by BirdLife Australia (then Birds 

Australia) that aimed to record patterns of abundance and provide a minimum population 

estimate of Carnaby’s on the northern Swan Coastal Plain (Shah 2006). The 2006 GCC 

determined that counting cockatoos as they flew into night-time roosts was the best method 

of monitoring regional population trends. 

The GCC has now developed into an annual community survey of the population of Carnaby’s 

across south-west WA, led by BirdLife Australia in association with the Department of 

Environment and Conservation. Since 2010, surveys have been completed using a standard 

methodology developed by Johnstone and Kirkby (WA Museum, pers. comm.), trialled and 

described by Shah (2006), and refined by Berry (2008). The 2010 GCC maintained a focus on 

the northern Swan Coastal Plain, with sites (i.e. confirmed roosts, unconfirmed roosts and 

potential sites) identified and surveyed particularly within the Swan Region. The 2011 GCC 

broadened the survey to identify and monitor sites through south-west WA to gather more 

information on the Carnaby’s population across the entire species’ range. 

Through the Conserving Black-Cockatoos on the Swan Coastal Plain project led by BirdLife 

Australia, Perth Region NRM funding provided through the Australian Government’s Caring for 

our Country program secured a project officer to organise the 2012 and 2013 GCCs. The 

survey continues to expand the number of sites identified and monitored across the species 

range. 

Detailed background information on Carnaby’s Black-Cockatoo and the Great Cocky Count 

can be found in the 2010 and 2011 GCC reports (Burnham et al. 2010; Kabat et al. 2012). 

Objectives of the 2012 Great Cocky Count  

The 2012 GCC survey objectives were to: 

 identify and monitor Carnaby’s roost sites across the species range, particularly outside 

the Swan Region; 

 provide a minimum population count for the Swan Region, and compare population and 

roost utilisation changes over a 3-year period; and 

 continue the expansion of a community-based monitoring program to study roost site 

utilisation and monitor the Carnaby’s population size. 
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METHODS 

GCC survey protocol 

The 2012 GCC was held on Sunday April 15th 2012. This date was chosen to maintain 

consistency in survey timing with previous years, while avoiding the Easter period. A survey 

of previous volunteers indicated that the GCC should be held only on a weekend day due to 

difficulties experienced with completing the survey or reaching survey sites by sunset during 

the week. 

The 2012 GCC followed a standard survey methodology as outlined in the 2010 and 2011 

GCC reports (Burnham et al. 2010; Kabat et al. 2012). Only individual site surveys 

conforming to the survey protocol were included in the dataset used for the analysis. 

Individual site surveys were not included if they: 

 were conducted on a night other than the designated GCC or follow-up survey nights; 

 counted cockatoos at watering points rather than at roost trees; 

 were observations of cockatoos flying over a site but not settling to roost; or 

 counted Forest Red-tailed Black-Cockatoos. 

GCC survey region  

The GCC survey region covers the species range of Carnaby’s, and attempts to monitor sites 

throughout the entire range. This includes part or all of the following DEC administrative 

regions: Midwest, Swan, Wheatbelt, South West, Warren and South Coast (Figure 1). For the 

2012 GCC, data for the Warren and South Coast Regions has been combined due to minimal 

survey effort in the Warren Region (two sites located very close to the South Coast 

boundary). 

The DEC Swan Region intersects and contains part of each of the Swan Coastal Plain and 

Jarrah Forest IBRA bioregions. For the purposes of the GCC, the Swan Region is divided into 

five geographic sub-regions (Figure 2). The Jarrah Forest and Darling Scarp area is referred 

to as the Darling Plateau sub-region. The Swan Coastal Plain, or Greater Perth Region, is 

divided into 4 sub-regions:  

 Northern Swan Coastal Plain (which includes the Dandaragan Plateau and areas of the 

coastal plain including Gnangara and Yanchep); 

 Northern suburbs (area immediately north of the Swan River); 

 Southern suburbs (area immediately south of the Swan River); and  

 Southern peri-urban and Peel Region. 

Roost site identification 

At the end of the 2011 GCC, the GCC site database contained 323 sites. Following 

reassessment of site locations, including combining sites in close proximity to each other 

(<1.5km apart) or duplicated under different code names, the total number of sites in the 

database was revised to 300. 

Publicity prior to the 2012 GCC was aimed at identifying new roosts. New roost reports came 

from a variety of sources, but were generally identified by members of the public.  
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Figure 1: Location of 359 sites during the 2012 GCC, including confirmed roosts, unconfirmed 

roosts and potential sites. 
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Figure 2: Geographic sub-regions within the Swan Region and sites surveyed within this 

region during the 2012 GCC. 
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Each site in the GCC site database was assigned a category based on previous survey data - 

confirmed roost, unconfirmed roost and potential site (see Key Terms and Concepts). 

Location of each site within a DEC administrative region (see Methods: GCC survey region) 

was also determined. Allocation of a site to a category was reassessed after the 2012 GCC 

based on survey results. A map of all sites in the GCC site database is presented in Figure 1. 

A list of all site locations can be obtained on request. 

For the 2012 GCC, confirmed sites were given a high priority for survey, followed by all 

unconfirmed roosts. Potential sites were allocated a lower priority. It was also a high priority 

to survey the 65 sites used to compare 2010 and 2011 GCC data (Kabat et al. 2012) to 

ensure a strong comparison with 2012, although these included a number of unconfirmed 

roosts and potential sites where there had been consistent survey effort but roosting 

cockatoos had not yet been observed. Not all sites in the GCC site database were assigned 

for survey. 

Volunteer recruitment and training 

Initial recruitment of volunteers for the 2012 GCC resulted from requests to previous GCC 

volunteers. Expansion of the GCC to sites across south-west WA was a core aim of the 2012 

GCC. The key recruitment tool was a poster designed for email and printing that included a 

request for volunteers to report new roost sites and register as observers. The poster was 

widely distributed through existing networks.  

A short article for production in newsletters targeted organisations such as NRM groups, local 

government, birding organisations, and community environmental groups with established 

local and regional networks. Articles also appeared in two BirdLife Australia publications, WA 

Bird Notes and Australian Birdlife. 

The release of the 2011 GCC report in March 2012 generated extensive interest from the 

media and wider community due to the reported decrease in Carnaby’s numbers in the Swan 

region. A media release outlining the results of the 2011 GCC and promoting the 2012 GCC 

was successfully distributed through a commercial news media network, resulting in 

additional media articles and radio interviews. 

Regional coordinators were engaged across the south-west to coordinate volunteers within 

their local areas and increase survey coverage in specific locations. Coordinators had strong 

local networks and were recruited from BirdLife Australia regional WA branches, DEC, and 

NRM groups. They provided a local contact point for people wanting to be involved in the 

2012 GCC, and assisted in assigning survey sites and making sure as many sites in their 

areas were surveyed on the night as possible. Having a local contact point generated a lot of 

interest from the community and encouraged people to actively seek new roost sites. 

Regional coordinators often had knowledge of roost sites in their areas and provided a source 

of new survey sites.  

As a result of these recruitment methods, over 400 new contacts were made and new sites 

were reported across the entire range of the species. 

Volunteers were registered by phone or email, and the survey protocol explained. Sites were 

assigned as close to the volunteer’s home address as possible to increase the likelihood of the 

survey being completed on the night. Volunteers were only assigned to more distant locations 

after discussion. Registered volunteers were provided with the following information to help 

them complete the survey:  
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 location details of their site, including street address, GPS coordinates (in both 

degrees/minutes/seconds and decimal degrees), and a link to a Google Map© of the site; 

  ‘how-to’ guide; 

 official survey form (including completed example, see Appendix 1);  

 Occupational Health & Safety (OH&S) guidelines; 

 Questions & Answers sheet; and 

 links to YouTube
©

 videos to help identify differences in appearance and calls between 

Carnaby’s and Forest Red-tailed Black-Cockatoos and Australian Ravens. 

Detailed written instructions provided concise information for volunteers on how to complete 

the GCC survey. This was particularly designed to provide volunteers with guidance beyond 

an initial phone call or email. It included guidance on why the survey must be completed on 

one night only, working in groups at sites to help reduce double-counting of cockatoos, and 

recommendations for visiting the site prior to the GCC night and surveying sites on private 

property. Volunteers in the Perth area were also requested to report sightings of Carnaby’s 

with painted tails; the cockatoos with painted tails were released from rehabilitation centres 

and sightings contributed to a PhD study on cockatoo monitoring. 

The Questions & Answers sheet was developed to provide further information about the 

survey to volunteers, as well as providing them with a document that could be given to 

interested passersby while completing the survey. 

Occasional difficulties in distinguishing between white- and red-tailed black-cockatoos and 

Australian Ravens had been reported during previous GCC surveys. Information on 

identification and ensuring volunteers clearly distinguished between white- and red-tailed 

black-cockatoos on their survey forms was therefore vital to improving the data quality of the 

survey. 

As part of the registration process, each volunteer was requested to read the OH&S 

guidelines, which were also included on the survey form (Appendix 1), and to provide written 

acknowledgement of having read these. Volunteers were requested to work with at least one 

other person for safety reasons, and to improve data quality and adequate survey site 

coverage. 

Information provided to registered volunteers is available on request.  

Four training workshops for volunteers with varying levels of GCC experience were provided 

in the Perth area in conjunction with Canning River Eco Education Centre/City of Canning, 

City of Subiaco, Curtin University, and Murdoch University. The workshops provided 

information about the GCC survey, survey protocol, and cockatoo/raven identification advice. 

Practical sessions followed the university workshops, as both universities have roosts on 

campus. The Murdoch University training workshop addressed a specific issue where 

monitoring points within the roost were in close proximity, and the presence of two black-

cockatoo species made double-counting a possibility. The workshops were all well-attended, 

and consideration will be given to developing a 2-night program for the 2013 GCC to enable 

training to be followed by a roost visit.  
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Data analysis 

A large, robust dataset now exists from the 2010 to 2012 GCC Swan Region surveys that can 

be used for statistical analysis of population and roost utilisation changes. As the 16 roost 

locations from the 2006 GCC relate to what is now considered to be 50 individual sites, and a 

different survey protocol was used, statistical analyses of changes over time have not been 

completed using the 2006 GCC data. Roost counts from outside the Swan Region are 

presented, but data have not been statistically analysed due to the low number of sites 

repeated between years to date. This will be investigated in future reports. 

In several cases, sites were assigned to more than one volunteer to ensure the site was 

surveyed on the night, resulting in the submission of duplicate surveys from several sites. 

Data from the most experienced observer was always used. In cases where double-counting 

may have occurred due to overlapping observation points, the average count of all individual 

site surveys for that site was used. 

Additional data have been included in the 2012 GCC analysis, and some sites have been 

combined with others (see Methods: Roost site identification). The geographic position of 

individual sites within the five sub-regions of the Swan Region (Figure 2) and within other 

DEC regions (Figure 1) has also been redefined. As a consequence, the results presented in 

this report are marginally different to that presented in the 2010 and 2011 GCC reports.  

Statistical analyses were completed using IBM
©

 SPSS® Statistics Version 20. Descriptive 

statistics were completed using Microsoft® Office Excel® 2007. Normality and homogeneity of 

variance assumptions were assessed by examining histograms and the skewness and kurtosis 

for each of the dependent variables. All data points were included in the analyses. For all 

analyses performed, p ≤ 0.05 was considered to be significant. 

Population changes in the Swan Region between the 2010, 2011 and 2012 GCCs 

All roost counts completed on the Swan Coastal Plain were assumed to contain only 

Carnaby’s due to the distribution of Baudin’s Black-Cockatoos being mostly confined to the 

Perth Hills. During April, flocks in the Darling Plateau sub-region (Figure 2) are considered to 

consist of 20% Carnaby’s and 80% Baudin’s (R. Johnstone and T. Kirkby, WA Museum, pers. 

comm.). Therefore only 20% of white-tailed black-cockatoos counted in the Darling Plateau 

were considered to be Carnaby’s, and the total counts in this sub-region were reduced to 0.2 

of the recorded count to derive a corrected count of the Carnaby’s population in the Swan 

Region.  

Chi-squared tests were used to compare the total number of Carnaby’s observed in the Swan 

Region (corrected) and the Greater Perth Region (as recorded during survey) between the 

three GCCs from 2010 to 2012. Three independent Pearson’s chi-squared tests were 

performed within each region, comparing 2010*2011, 2010*2012 and 2011*2012. The total 

number of Carnaby’s counted during the 2010 GCC was used as the expected value to 

measure change from this baseline. 

A two-way Repeated Measures ANOVA (RMANOVA) was used to determine the difference 

between mean count at roost sites that were surveyed in all three years from 2010 to 2012. 

The dependent factor was the number of roosting cockatoos counted, the independent factor 

was survey year, and the between subjects factor was sub-region within the Swan Region 

(Figure 2). This enabled testing of differences occurring within each sub-region between 

years, as well as between all sub-regions within each year. Matching the roost sites removes 

geographic inequality of sites and provides a measure of change not influenced by survey 
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effort or another intrinsic factor affecting the roost count. Only confirmed roost sites in the 

Swan Region that had a positive count in at least one year were included in the analysis (n = 

38 roosts). Tukey’s HSD post hoc tests were applied to determine significant factors in the 

analysis.  

Roost utilisation changes between the 2010, 2011 and 2012 GCCs 

Analyses of roost utilisation were performed, and a count frequency histogram was 

constructed to show the variation in the use of roosts over the three survey years. The rate 

of site occupancy was calculated as a percentage of occupied roosts from all surveyed sites in 

each GCC survey. 

Mean roost counts are presented as the mean number of white-tailed black-cockatoos ± 

standard error (s.e.). Only occupied roosts were included. For this analysis, roost counts were 

not corrected in the Darling Plateau sub-region as total counts of white-tailed black-cockatoo 

flocks were required to make accurate ecological interpretations of roost utilisation. In 

addition, initial testing of the one-way ANOVA of mean roost size generated a Type II error 

(finding no difference when a difference exists, Waller-Duncan test) when Darling Plateau 

roost counts were reduced to 20% of the recorded value; this invalidated the analysis (see 

below).  

A one-way ANOVA was used to determine the differences in mean roost size over the three 

survey years from 2010 to 2012, with year being the independent factor and roost count as 

the dependent factor. The analysis included all occupied roosts during each GCC survey from 

2010 to 2012 (n = 141). The count data were not necessarily from the same roosts in each 

survey year, and therefore could not be analysed by RMANOVA. When using Darling Plateau 

counts reduced to 20% of the actual roost count, a Type I/Type II Error Seriousness Ratio of 

1 was returned, therefore only uncorrected counts were used. Tukey’s HSD post hoc tests 

were used to determine where the significance lay between factors. A Kruskal-Wallis non-

parametric test was also used to analyse these data; however, it returned a similar result to 

the ANOVA so only the ANOVA results are presented. 

A three-way paired t-test was used to determine the differences in mean roost size between 

pairs of years from 2010 to 2012. Only confirmed roosts (n = 78) were included in order to 

reduce the number of missing data points (i.e. no survey completed in a particular year) and 

zero values. Data were analysed in matched year pairs (i.e. sites had to be surveyed in both 

years of the relevant pair) and included sites that were surveyed but no cockatoos were 

present. Comparisons were made between 2010*2011 (n = 56 roosts), 2010*2012 (n = 49 

roosts) and 2011*2012 (n = 53 roosts). 

Chi-squared tests were used to compare the total number of occupied roosts surveyed in the 

Swan Region between the three GCC surveys from 2010 to 2012. Three independent 

Pearson’s chi-squared tests were performed, comparing 2010*2011, 2010*2012 and 

2011*2012. 

Count frequency histograms of roost utilisation were constructed using all counts recorded 

during the GCC surveys from 2010 to 2012 for both the Swan Region and all WA roosts. 

These allow a visual assessment of roost utilisation over time, but as different roosts were 

represented in each year, and a substantially larger area across WA was covered during the 

2012 GCC, no statistical analyses were performed.  
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Predicted population estimates in the Swan Region (population modelling) 

The 2011 GCC report (Kabat et al. 2012) presented a regression model of the predicted 

Carnaby’s population in the Swan Region based on potential feeding habitat near occupied 

roost sites. The model utilised a spatial layer of potential feeding habitat data that became 

available after the 2011 GCC (Glossop et al. 2011). Testing the model using the existing 

potential feeding habitat data within 6 km of each 2012 roost site produced a very weak 

correlation (r2 = 0.244). The model is therefore considered to have no statistical predictive 

power in 2012 and is not presented in this report. The lack of predictive power is believed to 

be due to the temporal disparity between the 2012 GCC count data and the spatial data used 

to create the potential feeding habitat layer. The model will be reinvestigated in the 2013 

GCC analysis if updated potential feeding habitat spatial data become available. 

Follow-up surveys 

Volunteers were requested to complete monthly follow-up surveys after the April GCC in each 

year. In 2012, these took place on the Sunday closest to the 7th of each month, i.e. May 6th, 

June 10th and July 8th.  

Variation in participation by volunteers resulted in different sites being monitored each 

month, and only a small proportion of active roosts were regularly monitored. Increased 

survey effort in 2012 resulted in unequal sample sizes and greatly increased total counts, 

and, along with a lack in consistent survey effort on individual sites between years, means 

the results of the follow-up surveys could not be statistically analysed. Mean roost size and 

total roost counts for occupied roosts are presented for follow-up surveys completed in May, 

June and July from 2010 to 2012. Only total roost counts were reduced to 0.2 of the recorded 

count for Darling Plateau sites. 

Breeding success 

Observations suggest that a group of three cockatoos flying together represents a breeding 

pair and their offspring from the current or previous breeding season (R. Johnstone and T. 

Kirkby, WA Museum, pers. comm.), and that this can be used as an index of breeding 

success. This is referred to as the Berry recruitment model (Berry 2008). The number of 

white-tailed black-cockatoos recorded flying into roosts as singles, pairs or triplets  was 

assessed for all roost sites across the entire GCC survey region, and expressed as the ratio of 

triplets to pairs in each survey year from 2010 to 2012. Roost counts were not corrected in 

the Darling Plateau sub-region as this analysis is an assessment of flock behaviour and total 

counts were required to make an estimation of breeding success. 
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RESULTS 

Roost site identification 

Prior to and as a result of the 2012 Great Cocky Count, 59 new sites were identified across 

the geographic range of Carnaby’s Black-Cockatoo. Twenty sites were located within the DEC 

Swan Region, and 39 throughout the rest of south-west WA. There are now 359 sites 

identified across the entire species’ range from Geraldton to Esperance and east to Narrogin, 

with 141 of these confirmed as roost sites (Table 1; Figure 1). Thirty-nine new sites were 

confirmed as roosts during the 2012 GCC, with 19 of these located in the Swan Region.  

 

Table 1. Number of Carnaby’s Black-Cockatoo confirmed roosts, unconfirmed roosts and 

potential sites in the GCC site database for three Great Cocky Count surveys. 

 2010 2011 2012 

Number of confirmed roosts  Not defined 102 141 

Number of unconfirmed roosts  Not defined 41 62 

Number of potential sites  Not defined 157 156 

Total number of sites 222 300 359 

 

Volunteer recruitment and survey return 

The GCC volunteer database contained 703 contacts at the end of the 2012 GCC (Table 2). 

This did not include approximately 200 people who contacted the project officer and were not 

assigned to a site due to time constraints. 

Two hundred and forty four survey sites were assigned to 294 registered volunteers. Not all 

volunteers were able to participate on the GCC night. A number of registered volunteers 

worked together as pairs or groups to cover sites. Registered volunteers also received 

support from non-registered volunteers; therefore the number of volunteers involved was 

likely greater than 294. As a result of these factors, 206 sites were surveyed by 252 

registered volunteers on the GCC night (Figure 3). Of the volunteers that registered in 2012, 

62% were new to the GCC and 38% had registered for a previous GCC. 

 

Table 2. Volunteer participation and site summary for three Great Cocky Count surveys. 

 2010 2011 2012 

No. volunteers in contacts database 350 561 703 

No. active volunteers assigned to GCC sites 250 263 294 

No. sites assigned to be surveyed unknown 248 244 

No. sites surveyed 191 168 206 

- Swan Region sites 187 153 158 

- Sites outside Swan Region 4 15 48 
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Figure 3: Location of 359 sites during the 2012 GCC, including 206 sites surveyed, 38 sites 

assigned but not surveyed, and 115 sites not assigned for survey. 
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Carnaby’s population changes in the Swan Region between the 2010, 2011 and 

2012 GCCs 

The corrected number of Carnaby’s Black-Cockatoos counted in the Swan Region remained 

relatively stable between 2011 and 2012, rising only 1% from 3991 to 4036 roosting 

cockatoos (Table 3). A chi-squared test showed the difference was not significant (p=0.6). 

Likewise, total numbers in the Greater Perth Region decreased only 1% from 3912 to 3871 

cockatoos, whereas the corrected count in the Darling Plateau sub-region increased 109% 

from 79 cockatoos in 2011 to 165 cockatoos in 2012 (Table 3). A chi-squared test showed 

the difference between counts in the Greater Perth Region was not significant (p = 0.5).  

However, comparison between 2010 and 2012 GCCs confirmed the declines observed in 

2011. In the Swan Region, the corrected number of Carnaby’s counted declined by 40% from 

6716 cockatoos in 2010 to 4036 in 2012 (Table 3). Chi-squared tests confirmed that the 

numbers counted in the 2011 and 2012 GCCs were both significantly lower than in 2010 

(2010 to 2011: chi-squared statistic = 693.53, df =1, p < 0.01; 2010 to 2012: chi-squared 

statistic = 668.006, df =1, p < 0.01). 

Similarly, the total number of Carnaby’s counted in the Greater Perth Region decreased by 

39% from 6330 cockatoos in 2010 to 3871 in 2012, while the corrected count in the Darling 

Plateau sub-region declined 57% from 386 cockatoos in 2010 to 165 in 2012 (Table 3). Chi-

squared tests confirmed that the numbers counted in the Greater Perth Region during the 

2011 and 2012 GCCs were both significantly lower than in 2010 (2010 to 2011: chi-squared 

statistic = 923.653, df =1, p < 0.01; 2010 to 2012: chi-squared statistic = 955.242, df =1, p 

< 0.01). 

Analysis of confirmed roost sites that had been surveyed in all three years (n = 38) showed 

that a significant decline in Carnaby’s numbers occurred in the Swan Region between the 

2010 and 2012 GCCs (RMANOVA: F = 3.6042,32, P = 0.039). Further analysis showed that the 

location of a roost within the Swan Region was not a significant factor in the recorded change 

(p = 0.732). Numbers at these roost sites declined 58% from 5018 cockatoos counted in 

2010 to 2106 cockatoos in 2012 (Table 3). Examination of surveys completed at roosts with 

more than 100 cockatoos in at least one survey year showed that while the counts at four 

roosts stayed relatively stable since 2010, and have increased at two sites, six of these larger 

roost sites have exhibited large decreases in numbers over the three survey years.  

In the 2012 GCC, the highest numbers of cockatoos were recorded in the South Coast Region 

and Northern Swan Coastal Plain sub-region (Figures 1 and 2, Table 4; 2475 and 2146 

cockatoos, respectively). The lowest numbers were counted in the Wheatbelt Region and 

Southern peri-urban & Peel Region sub-region (Table 4; 16 and 77 cockatoos, respectively). 

Only two active roosts were observed in the 2012 GCC in the Southern peri-urban & Peel 

Region, compared with nine in the 2010 GCC. 
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Table 3. Carnaby’s Black-Cockatoo roost count summary for three Great Cocky Count 

surveys. 

 2010 2011 2012 % change in 2012 

Corrected no. of Carnaby’s 

counted in Swan Region 

(incl. Darling Plateau) 

6716 

(n=50 roosts ) 

3991 

(n=50 roosts) 

4036 

(n=41 roosts) 

40% ↓ from 2010 

1% ↑ from 2011 

Number of Carnaby’s 

counted in Greater Perth 

Region 

6330 

(n=35 roosts) 

3912 

(n=37 roosts) 

3871 

(n=26 roosts) 

39% ↓ from 2010 

1% ↓ from 2011 

Corrected no. of Carnaby’s 

counted in Darling Plateau 

(assuming 20% of total are 

Carnaby’s) 

386 

(total=1929, 

15 roosts) 

79 

(total=393, 

13 roosts) 

165 

(total=826, 

15 roosts) 

57% ↓ from 2010 

109% ↑ from 2011 

Corrected no. of Carnaby’s 

counted in Swan Region 

(incl. Darling Plateau) at 38 

roosts surveyed in all three 

years 

5018 2976 2106 
58% ↓ from 2010 

29% ↓ from 2011 

Total no. white-tailed black-

cockatoos counted outside 

Swan Region 

246 

(n=2 roosts) 

610 

(n=9 roosts) 

3329 

(n=23 roosts) 

 
Total no. white-tailed black-

cockatoos counted across 

species range during GCC  

8505 

(n=52 roosts) 

4915 

(n=59 roosts) 

8026 

(n=64 roosts) 

 

Roost utilisation changes between the 2010, 2011 and 2012 GCCs 

The six largest roosts (> 320 cockatoos) recorded during the 2012 GCC were: 

 blue gum plantation between Myrup and Dempster Roads, Myrup (ESPMYRR002, 1018 

cockatoos, newly identified roost in South Coast Region); 

 Pinjar Power Station, Pinjar (WANPINR001, 853 cockatoos, previously surveyed roost in 

Swan Region); 

 Collier Park Golf Course, Bentley (R04, 558 cockatoos, previously surveyed roost in Swan 

Region); 

 blue gum plantation adjacent to Yirri Olive Grove farm, Myrup (ESPMYRR001, 555 

cockatoos, newly identified roost in South Coast Region); 

 town centre, Gingin (DEC20, 432 cockatoos, previously surveyed roost in Swan Region); 

and  

 junction of Stygia and Banksia Roads, Yeal (GINYEAR001, 387 cockatoos, newly identified 

roost in Swan Region). 
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Table 4. Carnaby’s Black-Cockatoo roost summary for three Great Cocky Count surveys. 

 

* All data presented for the Darling Plateau have been reduced to 20% of the recorded total

 

Total sites surveyed Total roosts 
Total cockatoos 

counted 

Mean no. cockatoos 

 per roost (occupied 

only, ± s.e.) 

Maximum count 

 Area 

within 

WA 

2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012 

S
w

a
n

 R
e
g

io
n

 

Darling 

Plateau* 
24 26 29 15 13 15 386 79 165 

26  

±7 

6  

±2 

11  

±3 
89 17 37 

Northern 

Swan 

Coastal 

Plain 

34 29 26 11 12 11 2550 1598 2146 
232 

±57 

133 

±37 

195 

±82 
542 378 853 

Northern 

suburbs 
47 36 38 5 9 5 967 730 519 

193 

±110 

81  

±24 

104 

±57 
604 230 304 

Southern 

suburbs 
65 45 50 10 11 8 1874 1164 1129 

187 

±75 

106 

±56 

141 

±65 
700 645 558 

Southern 

peri-urban 

& Peel 

Region 

17 17 15 9 5 2 939 420 77 
104 

±39 

84  

±34 

39  

±28 
371 199 66 

O
th

e
r
 W

A
 D

E
C

 

R
e
g

io
n

 

Midwest 1 1 6 0 1 5 0 22 661 n/a 22 
132  

±54 
0 22 313 

South 

Coast & 

Warren 

0 7 23 n/a 3 11 n/a 311 2475 n/a 
104  

±56 

225  

±93 
n/a 196 1018 

South 

West 
3 5 13 2 3 6 246 188 177 

123 

±71 

63  

±47 

30  

±9 
194 155 70 

Wheatbelt 0 2 6 n/a 2 1 n/a 89 16 n/a 
45  

±35 
16 n/a 80 16 
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There was no significant difference between years in the number of occupied roosts in the 

Swan Region, with 50 roosts occupied in both the 2010 and 2011 GCCs and 41 roosts in 2012 

(Table 5; chi-squared analysis, 2010 to 2011: p = 1; 2010 to 2012: p = 0.2; 2011 to 2012: p 

= 0.2).  

The rate of site occupancy (i.e. number of roosts occupied on the night of the GCC, across all 

surveyed sites) ranged between 26% and 33% across the Swan Region, and from 27% to 

35% across the whole of WA (Table 5). 

Mean roost size across all occupied roosts (i.e. nil counts excluded) in the Swan Region was 

significantly different between the three GCCs (Table 5; ANOVA, F = 3.1682,138, p = 0.045). 

Tukey’s HSD tests indicated that significance lay between 2010 and 2011 only.  

 

Table 5. Roost utilisation during three Great Cocky Counts in the Swan Region and across 

WA*.  

 
Swan Region Across WA 

2010 2011 2012 2010 2011 2012 

Total no. white-tailed 

black-cockatoos 

counted during GCC 

8259 4305 4697 8505 4915 8026 

No. sites surveyed 187 153 158 191 168 206 

No. occupied roosts 

(occupancy rate) 

50 

(27%) 

50 

(33%) 

41 

(26%) 

52 

(27%) 

59 

(35%) 

64 

(31%) 

Mean no. cockatoos per 

roost (occupied only, ± 

s.e.) 

165 

±25 

86 

±17 

115 

±27 

164 

±25 

83 

±15 

125 

±25 

* Count data from the Darling Plateau have not been reduced 
 

 

A three-way paired t-test analysing the difference in mean roost sizes for confirmed roosts 

between paired survey years found significant differences occurred between 2010 and both 

2011 and 2012 (Table 6). Mean roost size at these roosts was larger in 2010 when compared 

to both 2011 and 2012, but was not significantly different between 2011 and 2012. However, 

there was a trend towards further decline in 2012. 

The pattern of roost site utilisation in the Swan Region in the 2012 GCC was very similar to 

the pattern observed in the 2011 GCC, with a shift in distribution towards small roosts (Figure 

4). A major peak occurs at 10 cockatoos per roost, which drops to zero at 100 cockatoos per 

roost. A minor peak occurs between 120 and 150 cockatoos per roost, followed by a 

disconnected protracted tail above 190 cockatoos per roost.  

The 2012 GCC had six roosts supporting between 150 and 500 cockatoos, and two roosts 

supporting more than 500 cockatoos. This is lower than in the 2010 GCC, when 19 roosts of 

more than 150 cockatoos were recorded, but similar to 2011, when nine large roosts were 

recorded. As in 2011, two distinct roost sizes were apparent in the 2012 GCC: roosts with 90 

or fewer cockatoos (65% of roosts), and those with over 90 cockatoos (35% of roosts). 
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Table 6. Roost utilisation during three Great Cocky Count surveys at confirmed roost sites in 

the Swan Region. 

Comparison 

years 

Number 

of 

roosts 

Mean no. cockatoos 

per roost* 

(nil counts included, 

± s.e.) 

% 

change 

T-value and 

significance** 

2010*2011 56 
2010 114 ± 24 

47% ↓ t(55) = 2.326, p = 0.024 
2011 61 ± 15 

2010*2012 49 
2010 124 ± 27 

60% ↓ t(48) = 2.968, p = 0.005 
2012 49 ± 16 

2011*2012 53 
2011 71 ± 16 

23% ↓ t(52) = 1.588, p = 0.118 
2012 55 ± 16 

* Data include all counts of white-tailed black-cockatoos and nil counts at sites 
** p ≤ 0.05 was considered to be significant 
 

 

A roost utilisation histogram for all roosts counted across WA is presented in Appendix 3. 

Seven large roosts were recorded in regional areas outside the Swan Region, with five roosts 

supporting between 150 and 500 cockatoos, and two roosts supporting more than 500 

cockatoos. However, the proportion of small roosts, particularly those with fewer than 20 

cockatoos, was still high compared to 2010, whereas the proportion of larger roosts was 

lower. 

Follow-up surveys 

Volunteer observers participated strongly in follow-up surveys in 2012. As a result, up to 55% 

more occupied roosts in the Swan Region were surveyed in May and July of 2012 than in 

previous years (16 and 20 roosts, respectively; Table 7). Poor weather conditions in June 

2012 reduced the number of participants; however, 40 sites were still surveyed, of which 11 

were occupied roosts.  

There was a pattern in 2010 and 2011 of total numbers increasing from May to June, and 

then decreasing in July in the Swan Region. However, in 2012 this pattern was confounded by 

the increased survey effort, leading to much higher total numbers reported than in the 

previous two years, and the decreased survey effort in June 2012 also affected numbers 

recorded. Total Carnaby’s numbers recorded in July 2010 were much lower than the other two 

years, while in other months the lowest numbers were recorded in 2011. 

Mean roost sizes provide a comparable interpretation of the trend over time in the Swan 

Region. Again, there is a pattern of mean number of cockatoos per roost increasing from May 

to June and decreasing in July, except in 2012 when mean roost size continued to decrease 

from May to June. There is a trend towards decreased mean roost size in May and June for 

both 2011 and 2012 compared to 2010, with both years recording approximately equal means 

in each month. However, means per roost were higher in both years compared to 2010 in the 

July surveys. 

In comparison to April (Table 5), mean roost sizes were equivalent or higher in May and June 

of each year (Table 7), indicating that the cockatoos were still migrating to the Swan Region 

at the time of the GCC.   



 

 17 

 

Figure 4. Count frequency histogram of roost utilisation in the DEC Swan Region during three Great Cocky Count surveys*. 

* Number of all white-tailed black-cockatoos at each roost site was grouped into bins of 10 and the end of the range is listed on the x-axis (i.e. where between 1 and 
10 cockatoos were recorded at a roost, this is presented as 10 on the frequency histogram). Roost counts greater than 200 cockatoos were grouped in bins of 30 
cockatoos per roost.
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Table 7. Follow-up survey results for three Great Cocky Counts in the Swan Region. 

 
May June July 

2010 2011 2012 2010 2011 2012 2010 2011 2012 

No. of sites 

surveyed 
36 31 68 48 30 40 38 23 54 

No. of 

occupied 

roosts 

10 10 16 11 10 11 9 8 20 

Total no. 

white-tailed 

black-

cockatoos 

counted* 

1245 982 2172 1400 1251 1404 531 864 2065 

Mean no. 

cockatoos per 

roost 

(occupied 

only, ± s.e.)** 

162 

±49 

112 

±36 

146 

±43 

199 

±63 

129 

±54 

133 

±52 

90 

±37 

117 

±46 

116 

±37 

* Total counts from the Darling Plateau have been reduced to 20% of the recorded total 
** Total number of white-tailed black-cockatoos counted is presented for means per roost 

 

Breeding success 

The ratio of white-tailed black-cockatoos flying into roosts as either triplets or pairs during the 

three GCC surveys across WA since 2010 is approximately 2:3 triplets to pairs (Table 8). It 

appears that the number of family groups has stayed relatively constant throughout the three 

years.  

 
Table 8. Percentage of cockatoos recorded flying as singles, pairs and triplets into roosts 

during three Great Cocky Counts*. 

 

2010 2011 2012 

No. 

groups 

Total 

birds 

% 

pairs/ 

triplets 

No. 

groups 

Total 

birds 

% 

pairs/ 

triplets 

No. 

groups 

Total 

birds 

% 

pairs/ 

triplets 

Singles 124 124 - 39 39 - 105 105 - 

Pairs 329 658 64% 175 350 60% 319 638 61% 

Triplets 186 558 36% 118 354 40% 203 609 39% 

* Total number of groups of singles, pairs or triplets of white-tailed black-cockatoos is presented. Counts are 

combined across all surveys and roosts across WA within each year. 
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DISCUSSION 

The 2012 Great Cocky Count 

The Great Cocky Count survey continues to grow each year in both range and participation 

rates, and has wide community support across south-west WA. The participation rate has 

increased by 10% since 2011, and many more people were interested in taking part than 

could be assigned to survey sites. Increased coordination capacity would further increase 

participation numbers, and the range and number of sites monitored.  

The survey’s value is currently strongest in the Swan Region, where there are now three 

years of consecutive data following a standard survey methodology across a large number of 

sites in and around Perth, enabling a minimum population count to be derived for Carnaby’s 

Black-Cockatoos in the region. With the expansion of the survey across the species’ range, 

one-quarter of the sites in the GCC site database were outside the Swan Region in 2012. This 

will incorporate more of the population and improve monitoring in future surveys.  

Reports from the broader community have identified new roost sites and provided a basis for 

monitoring Carnaby’s across the species’ range from Geraldton to Esperance and east as far 

as Narrogin. There has been a 16% increase in the number of sites in the GCC site database 

as a result of 59 new sites reported during the 2012 GCC, and a 28% increase in the number 

of confirmed roost sites due to 39 of these sites being confirmed as roosts. Continued 

monitoring of newly identified roosts, particularly outside the Swan Region, will be critical for 

monitoring future changes in population across the entire species’ range.  

Population changes in the Swan Region 

The decline observed in the 2011 GCC in the number of Carnaby’s roosting in the Swan 

Region has been confirmed by the 2012 GCC. The corrected number of Carnaby’s counted in 

the region has dropped significantly from just over 6700 cockatoos in 2010 to approximately 

4000 in 2011 and 2012, representing a decline of 40% since 2010. While the decline appears 

to have stabilised in the last 12 months, further surveys are required to determine the 

population trend over time. 

An analysis of 38 confirmed roost sites in the Swan Region surveyed in all three years found 

the population has significantly declined by 58% from 5018 Carnaby’s counted in 2010 to 

2106 in 2012. Six larger roosts in this subset stayed relatively stable or increased in numbers 

over time, whereas six others experienced dramatic decreases in size over the three years 

surveyed. While this is only a subset of the confirmed roost sites in the Swan Region, it 

provides an indication of the actual roost use over time, particularly at the larger well-

monitored roosts within the region. The declining trend observed since 2010 is supported by 

analyses of total numbers counted and mean roost sizes, although the differences between 

2011 and 2012 are not significant. 

During the 2006 GCC, a minimum population estimate of 4510 Carnaby’s Black-Cockatoos 

was derived for the northern Swan Coastal Plain (located within the Swan Region). This 

survey covered a much smaller number of sites than were monitored in the Swan Region in 

2012 (16 roost locations, equivalent to 50 sites in 2010, compared with 158 sites surveyed in 

2012). However, the estimated population size in 2006 was almost 500 more cockatoos than 

the current minimum population count of 4036 Carnaby’s in the region. This indicates that 

there has been a continued decline in the population of Carnaby’s in the Swan Region since 

2006. 

Knowing there are confirmed roosts currently being monitored that were not included in the 

2012 GCC, the count of Carnaby’s is likely to be an underestimate of the numbers present in 
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the Swan Region at the time of the 2012 GCC. It is possible the cockatoos were present in 

other parts of their range at roosts that were not identified or surveyed at the time. However, 

comparison between the total number of white-tailed black-cockatoos observed during the 

2010 GCC (8505 cockatoos, 97% of which were in the Swan Region) with the total number 

observed across south-west WA in the 2012 GCC (8026 cockatoos, including one roost of over 

1000 Carnaby’s), indicates a more widespread decrease in population size across the species’ 

range.  

Roost utilisation changes between the 2010, 2011 and 2012 GCCs 

There were only eight large roosts (>150 cockatoos) recorded in the Swan Region in the 2012 

GCC. However, there were greatly increased numbers at the Pinjar Power Station 

(WANPINR001, from 312 cockatoos in 2011 to 853 in 2012), while the Bentley roost (R04, 

558 cockatoos) continued to be one of the largest roosts in the region. There was a trend 

towards increased mean roost size from 2011 to 2012, although the difference was not 

significant, and was lower than in 2010. As in 2011, the majority of roosts supported fewer 

than 90 cockatoos, with a high proportion (37%) of roosts containing fewer than 20 

cockatoos. This may suggest that the available feeding habitat in the region is still not able to 

support the larger roosts seen during the 2010 GCC, when there were 19 large roosts of more 

than 150 cockatoos. Observations suggest seed set in Banksias has been very poor in 2012 

(M. Brundrett, DEC, pers. comm.), even though rainfall in 2011 was higher than that in 2010. 

The population of Carnaby’s in the Swan Region remains fragmented compared to 2010, and 

while there is an indication that certain roosts are supporting larger numbers each year, many 

others are decreasing in size. The inclusion of more roost sites beyond the Swan Region has 

shown that 15 large roosts existed across south-west WA in the 2012 GCC; however, there 

were still large numbers of small roosts outside of the Swan Region, and the overall number 

of large roosts was lower than in 2010. 

The Northern Swan Coastal Plain sub-region is still the stronghold for Carnaby’s within the 

Swan Region, with the highest total number of cockatoos reported during the 2012 GCC 

(2146 cockatoos). The Swan Region’s largest roost was recorded in this sub-region at the 

Pinjar Power Station (WANPINR001, 853 cockatoos). The number of active roosts recorded in 

this sub-region has remained stable from 2010 to 2012; however the total number counted 

has decreased since the 2010 GCC, when 2550 cockatoos were recorded. This sub-region is 

recognised as providing a critical foraging resource, as well as roosting habitat, for Carnaby’s 

via large areas of Banksia woodlands and pine plantations (Shah 2006; Valentine and Stock 

2008; Finn et al. 2009). 

The Northern suburbs and Southern peri-urban & Peel Region sub-regions within the Swan 

Region have both shown continued decreases in numbers since the 2010 GCC. Numbers in the 

Southern suburbs decreased from 2010 to 2011, but stayed relatively stable from 2011 to 

2012, mainly due to two large roosts at Bentley (R04) and Manning Lake (DEC02). There has 

been a decrease over time in the number of active roosts in the Southern peri-urban & Peel 

Region and Southern suburbs sub-regions, with only 10 roosts occupied during the 2012 GCC. 

Four roosts in these sub-regions, three of which were large roosts, have been completely 

cleared of roost habitat since the 2006 GCC. Fourteen roosts were surveyed but no cockatoos 

were observed; a further six sites in these sub-regions were not surveyed in the 2012 GCC. 

Habitat clearing and decreased habitat quality are likely to be important factors in the 

decreased numbers of roosting Carnaby’s within the southern areas of the Swan Region. 

Large southern roost sites at Bentley and Manning Lake now support greater numbers of 

cockatoos than in 2010, possibly as a result of such pressures. However, the clearance of 

many large pine trees used by Carnaby’s for roosting and feeding is continuing at the Bentley 

roost.  
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While numbers observed in the Darling Plateau sub-region more than doubled from 2011 to 

2012, this did not significantly alter the overall count across the Swan Region between the 

two years, and was less than half the number of Carnaby’s recorded in the 2010 GCC. This 

indicates that the decrease in numbers in the Greater Perth Region is not simply due to a shift 

from the Swan Coastal Plain towards the Darling Plateau. 

Increased survey effort from increasing numbers of committed volunteers is needed to build a 

longer-term picture of overall roost utilisation trends across the Swan Region, as well as 

throughout the Carnaby’s range.  

Breeding success 

The ratio of cockatoos flying into roosts as triplets:pairs has remained relatively constant over 

the three GCCs conducted since 2010. This suggests that reproductive rates have remained 

stable during the three survey years. As Carnaby’s Black-Cockatoo may potentially resume 

care of a previous year’s offspring in the event of a non-successful breeding season (Saunders 

1982), it is unknown how many juveniles less than one year old are included in the triplets 

observed entering roost sites. Further research on the association between triplets observed 

flying into roost sites and successful breeding pairs or family groups is required to accurately 

determine reproductive success of the species.  

The number of Carnaby’s Black-Cockatoos in the Swan Region was higher in July of 2011 and 

2012 than in July of 2010. This may indicate that the species is staying longer in the region 

than previously recorded, potentially delaying their return to breeding areas. This could 

impact breeding success by shortening the breeding season. There is anecdotal evidence from 

breeding site monitoring that Carnaby’s are delaying their breeding in recent years, possibly 

as a consequence of reduced autumn rainfall (Denis Saunders, CSIRO, and P. Mawson, Perth 

Zoo, pers. comm.). Competition for nesting hollows (e.g. by galahs) is a threat to Carnaby’s 

breeding success (Saunders 1982). A delayed return to breeding areas could potentially lead 

to reduced breeding success if available hollows become occupied by competitor species 

earlier in the season. Long-term annual monitoring data from large roost sites and nesting 

areas may help determine if this is a growing trend. 

Limitations of the GCC 

It is acknowledged that it is likely that there are still Carnaby’s roost sites across the Swan 

Region that have not yet been identified. During the 2012 GCC, 59 new sites were identified 

across the south-west, including 19 confirmed roosts within the Swan Region. Surveying of 

sites and reporting of new roosts is directly linked to their proximity to observers and 

observers’ ability to access sites. As such, it is likely that the GCC method underestimates the 

population of Carnaby’s in the Swan Region as many sites are located beyond what is readily 

accessible and frequently visited. Recent research on the satellite tracking of Carnaby’s has 

shown that, even within the Perth Metropolitan Region, new roosts exist that were not 

identified and surveyed during the 2012 GCC (C. Groom, DEC, pers. comm.). However, as 

these new sites were not identified until May 2012 (over one month after the GCC in April), it 

is not known whether they were being actively used as roosts during the 2012 GCC, or if the 

cockatoos using them had moved from another location that was monitored during the GCC. 

Results from follow-up surveys from May to June show that mean roost size is generally still 

increasing up to June, and is larger in May than in April, indicating migration to the Swan 

Region is still occurring after the GCC. However, in 2012, large roosts such as the Pinjar 

Power Station (WANPINR001) and Bentley (R04) steadily decreased in size after April, and the 

Bentley roost recorded its highest ever count of 916 cockatoos in March 2012 (pers. obs., G. 

Barrett, DEC, and T. Kabat, BirdLife Australia).  
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While it is recognised that Carnaby’s Black-Cockatoos are highly mobile, utilise roosts in 

different ways throughout the year, and may use different roosts on different nights, the 

longer-term data being compiled for the Swan Region suggest that real changes in population 

can be monitored across the region for the species. Continued surveying beyond the Swan 

Region is vital to build a stronger picture of the Carnaby’s population across the south-west, 

and to better understand how movements occur throughout the year. 

A community-based survey has many strengths and weaknesses. The GCC relies on 

volunteers to survey sites at one particular time on a set night. One disadvantage of this is 

the inability to control survey effort, as sometimes volunteers are unable to complete the 

survey, and it can mean that important roosts are not monitored. It is also difficult to keep 

volunteers engaged for follow-up surveys beyond the night of the GCC and ensure that long-

term monitoring is completed. However, the main strength of the GCC is that many people 

are utilised to complete a large-scale survey across many sites over a large geographic area, 

something that is impossible to achieve using paid staff. The ability to complete such a 

snapshot survey is invaluable for monitoring the changes in the Carnaby’s population.  

Participation in monthly follow-up surveys almost doubled in 2012 compared to the previous 

two surveys, demonstrating that the community is highly supportive of the survey, and often 

keen to ‘adopt’ their local site for long-term monitoring. Assigning volunteers to sites close to 

their home is essential to maintaining this level of involvement. Continual engagement 

between a project officer and the volunteers is also vital for maintaining commitment. The 

employment of a BirdLife Australia project officer will enable follow-up surveys to continue 

throughout 2012 until the 2013 GCC, a degree of continuity that will be achieved for the first 

time since the GCC began in 2006. Prior to 2012, continued monitoring had been completed 

only at a small number of roost sites, all of which are in the Swan Region. Volunteers will be 

encouraged to continue monitoring at their sites to build a stronger picture of how roosts are 

utilised throughout the year and between years. Adoption of local sites will also be 

encouraged by community groups to maintain a consistent survey effort. 

Other black-cockatoo species 

For the purposes of the GCC, it is assumed that all white-tailed black-cockatoos counted on 

the Swan Coastal Plain are Carnaby’s. However, Baudin’s Black-Cockatoos are known to 

forage near the foothills on the eastern limits of the SCP, and are not unknown on the SCP, 

with a confirmed record in July 2012 from Piney Lakes Reserve (K. Lightbody, BirdLife 

Australia, pers. comm.) showing it is possible the species may occasionally roam into the 

Perth metropolitan area. With the expansion of the Great Cocky Count survey across south-

west WA, it is likely that more Baudin’s will be included in reported survey totals. Further 

research is needed to determine the ratio of Carnaby’s to Baudin’s at different geographic 

locations across the south-west, potentially using call recognition techniques to better 

distinguish between the two species and enable more accurate assessment of the species 

present within a roost. 

Forest Red-tailed Black-Cockatoos have been moving into the Greater Perth Region at an 

increasing rate over the last five or more years (R. Johnstone, WA Museum, pers. comm.). 

There was an increase in the reporting of red-tails roosting in the Swan Region during the 

2012 GCC, although there were no reports of red-tails taking over roosts previously used by 

Carnaby’s. For example, red-tails started using the Murdoch University campus Carnaby’s 

roost (R08) in 2010, and currently occupy an area separate from the Carnaby’s except for a 

small section of overlap. The number of roosting red-tails has increased each year, and the 

two species have been observed using the same feeding habitat on the campus (C. Minton, 

Murdoch University, pers. comm.). Increasingly limited resources in the Greater Perth Region 

will impact both Carnaby’s and red-tails, and it is critical that feeding habitat and other 

resources are maintained for both species. 
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CONCLUSION 

The 2012 Great Cocky Count has again demonstrated the value of this community-based 

survey as a robust method of monitoring population numbers of Carnaby’s Black-Cockatoo. 

Three years of surveys following a standard methodology has provided further evidence of a 

decline in population size in the DEC Swan Region since 2010. While numbers have remained 

relatively stable between 2011 and 2012, analyses show that at confirmed roost sites 

surveyed in all three years, a decrease in roost size has occurred since 2010. 

Long-term monitoring is required to build information on the population trends of Carnaby’s in 

the Swan Region, while continued expansion of the GCC across south-west WA is vital to 

better understand the distribution of the Carnaby’s population across their range and how 

roosts are utilised throughout the year and between years. Maintaining and growing a 

committed team of volunteer observers, and resourcing a skilled and experienced coordinator 

to continue the monitoring of roosts and reporting of new sites, is essential to the success of 

the survey. 

The most important threats to Carnaby’s Black-Cockatoo are the increasing rates of loss, 

degradation and fragmentation of habitat. The decrease in the number of cockatoos counted 

in the Swan Region since 2010, with no significant improvement since 2011, may be an 

indicator of the impact of continued habitat loss and degradation. It is therefore crucial that 

actions are taken to halt the clearance of critical feeding and roosting habitat within the Swan 

Region, and that existing habitat across the species’ range is protected and better managed. 
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APPENDICES 

Appendix 1. Completed example of the 2012 Great Cocky Count survey form  
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Appendix 2. Sites utilised in analysis of population and roost utilisation change in 
the Swan Region 

Seventy eight confirmed roosts used in statistical comparison across survey years in the DEC 

Swan Region. Subsets of data were derived from this list, including comparisons of sites 

surveyed in two different years, and sites surveyed in all three years. T-test analyses included 

roosts where a zero count was recorded in both years and utilised actual counts. RMANOVA 

analysis only included roosts that recorded a positive count is at least one year (n = 38) and 

all Darling Plateau sub-region counts were reduced to 0.2 of the recorded value. 

 
Roost code 2010 count 2011 count 2012 count DEC Swan Region sub-region 

DEC02 0 169 215 Southern suburbs 

DEC05 0 230 0 Northern suburbs 

DEC07 243 22 10 Darling Plateau (Jarrah Forest) 

DEC09 no survey 0 0 Northern suburbs 

DEC10 0 0 12 Southern suburbs 

DEC11 63 0 0 Southern peri-urban Peel Region 

DEC12 0 110 no survey Southern peri-urban Peel Region 

DEC16 0 5 0 Darling Plateau (Jarrah Forest) 

DEC17 113 119 0 Northern Swan Coastal Plain 

DEC20 392 378 432 Northern Swan Coastal Plain 

DEC21 1 0 0 Southern peri-urban Peel Region 

DEC23 no survey 56 81 Southern suburbs 

DEC26 252 0 no survey Southern suburbs 

DEC28 0 0 0 Southern peri-urban Peel Region 

DEC29 0 40 0 Northern suburbs 

DEC30 0 19 no survey Southern suburbs 

DEC32 no survey 82 46 Darling Plateau (Jarrah Forest) 

GCC01 0 11 6 Northern suburbs 

GCC101 500 41 0 Northern Swan Coastal Plain 

GCC102 14 0 0 Southern suburbs 

GCC104 167 0 0 Southern peri-urban Peel Region 

GCC106 0 no survey 1 Northern suburbs 

GCC116 371 199 11 Southern peri-urban Peel Region 

GCC21 0 60 no survey Northern suburbs 

GCC35 443 7 147 Darling Plateau (Jarrah Forest) 

GCC36 40 90 0 Northern suburbs 

GCC37 45 3 0 Southern peri-urban Peel Region 

GCC40 no survey 0 0 Southern peri-urban Peel Region 

GCC46 0 35 0 Southern suburbs 

GCC60 0 2 no survey Southern suburbs 

GCC70 30 no survey 25 Darling Plateau (Jarrah Forest) 

GCC71 21 0 0 Darling Plateau (Jarrah Forest) 

GCC72 12 0 0 Southern suburbs 

GCC73 0 20 no survey Northern Swan Coastal Plain 

GCC74 101 no survey 23 Darling Plateau (Jarrah Forest) 

GCC75 16 0 no survey Darling Plateau (Jarrah Forest) 
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Roost code 2010 count 2011 count 2012 count DEC Swan Region sub-region 

GCC77 2 0 0 Southern suburbs 

GCC78 8 0 0 Southern suburbs 

GCC79 31 0 no survey Southern peri-urban Peel Region 

GCC83 100 no survey 0 Southern peri-urban Peel Region 

GCC89 125 no survey 8 Darling Plateau (Jarrah Forest) 

GCC94 0 0 no survey Southern suburbs 

HF01 0 80 0 Northern Swan Coastal Plain 

HF03 0 14 0 Northern Swan Coastal Plain 

HF04 27 0 0 Northern Swan Coastal Plain 

HF08 0 no survey 0 Northern Swan Coastal Plain 

HF09 0 no survey 2 Northern Swan Coastal Plain 

HF11 64 0 0 Northern Swan Coastal Plain 

HF14 13 0 0 Northern suburbs 

HF15 0 0 0 Northern Swan Coastal Plain 

HF18 604 0 0 Northern suburbs 

HF23,WS07 542 152 10 Northern Swan Coastal Plain 

HF26 0 no survey 7 Northern Swan Coastal Plain 

HF28 49 92 no survey Northern Swan Coastal Plain 

R01 no survey 16 0 Northern suburbs 

R03 73 103 304 Northern suburbs 

R04 408 645 558 Southern suburbs 

R06 117 130 80 Southern suburbs 

R08 700 60 142 Southern suburbs 

R15 237 151 148 Northern suburbs 

R16 15 3 no survey Southern suburbs 

TK01 0 60 0 Darling Plateau (Jarrah Forest) 

TK02 108 13 140 Darling Plateau (Jarrah Forest) 

TK04 57 0 no survey Darling Plateau (Jarrah Forest) 

TK05 70 22 no survey Darling Plateau (Jarrah Forest) 

TK07 10 0 no survey Darling Plateau (Jarrah Forest) 

TK09 0 10 no survey Darling Plateau (Jarrah Forest) 

TK12 25 no survey 0 Darling Plateau (Jarrah Forest) 

TK13 no survey 86 0 Darling Plateau (Jarrah Forest) 

WANPINR002 no survey 312 276 Northern Swan Coastal Plain 

WS01 185 0 no survey Northern Swan Coastal Plain 

WS03 342 305 129 Northern Swan Coastal Plain 

XK23 no survey 3 16 Darling Plateau (Jarrah Forest) 

XK25 no survey 5 0 Southern suburbs 

XK27 no survey 18 117 Darling Plateau (Jarrah Forest) 

XK28 no survey 25 23 Darling Plateau (Jarrah Forest) 

XK74 no survey 69 13 Northern Swan Coastal Plain 

XK85 no survey 40 0 Southern suburbs 
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Appendix 3. Count frequency histogram of roost utilisation across WA during three Great Cocky Counts*. 

*Number of all white-tailed black-cockatoos at each roost site was grouped into bins of 10 and the end of the range is listed on the x-axis (i.e. where between 1 and 
10 cockatoos were recorded at a roost, this is presented as 10 on the frequency histogram). Roost counts greater than 200 cockatoos were grouped in bins of 30 
cockatoos per roost. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


