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Summary

A population census was carried out for the Kangaroo Island glossy black-cockatoo population in
September and October 2020, following the 2019-2020 bushfires that burnt 54% of remnant glossy
black-cockatoo feeding habitat. The minimum number of glossy black-cockatoos counted during the
census was 454 individuals. The flock size in the Southern flock region was much lower than in
previous years, most likely because this area was heavily impacted by the 2019-2020 bushfires. The
north coast flock regions recorded high numbers of glossy black-cockatoos, despite widespread loss
of available feeding habitat. Anecdotally, glossy black-cockatoos appeared to be feeding on a very
high proportion of female trees in areas that had a high amount of feeding habitat burnt. The results
of this census demonstrate that population increase since 1995 due to long-term management has
increased the resilience of the Kangaroo Island glossy black-cockatoo to events such as the 2019-20
bushfires. It is recommended that revegetation with drooping sheoak is promoted in fire impacted
flock regions, as revegetation will likely bear seed sooner than sheoak woodlands regenerating
naturally post-fire. The results of this census raise important questions regarding the usage of
feeding habitat by glossy black-cockatoos and the minimum amount of feeding habitat required to
support flocks. Future monitoring is required to determine whether the low food availability in some
north coast flock regions leads to a reduction in breeding productivity or emigration of some GBCs
over time to flock regions with more available feeding habitat.

Introduction

The Kangaroo Island glossy black-cockatoo (herein GBC) population census is an important
monitoring action that enables the Recovery Program to track the GBC population trajectory. A
population census was carried out every year between 1995 and 2016 as part of the GBC Recovery
Program, however recent shortages in funding have mean that a census was not able to be carried
out between 2017 and 2019. Following the 2019-2020 bushfires, funding from World Wide Fund for
Nature (WWF) has allowed the Recovery Program to carry out a census in 2020, the first in four
years. Flock regions were impacted differently by the 2019-2020 bushfires, some flock regions had
majority of their feeding habitat burnt during the bushfires while other flock regions were relatively
unaffected (Figure 1, see Berris et al. 2020a for information on impacts to each flock region). The
2020 census is particularly important, as it provides an indication of population growth in flock
regions with minimal bushfire impacts, and also enables the Recovery Program to determine the
impact of the 2019-2020 bushfires on fire affected flocks.

The aim of the 2020 census was:

e To determine flock sizes in all occupied GBC flock regions on Kangaroo Island;
e To determine the number of juvenile GBCs, from the most recent breeding season, in each
of the flocks to estimate breeding productivity of the different flocks
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Figure 1. Map of flock regions on Kangaroo Island, as defined by Mooney and Pedler (2005), with the
Eastern flock region expanded to include all of the Dudley Peninsula reflecting recent range
expansion of GBCs in this flock. Light grey represents the 2019-2020 bushfire burn area.

Methods

Between the 7 and 24 September 2020, almost all drooping sheoak feeding habitat on Kangaroo
Island was surveyed by staff for evidence of feeding by GBCs. Recent feeding activity included fresh
“chewings”, recognisable by their cream and green colouration, or sightings of feeding GBCs. When
GBCs were located, the number of birds in a patch and the gender and age class of individuals was
recorded if possible. Once the main feeding areas in a flock region were located, staff would revisit
known feeding sites in the evening, to determine where flocks were roosting and to obtain more
accurate counts of flock size.

From the 25 September 2020 to 2 October 2020 (herein referred to as census week), staff and
volunteers surveyed flocks systematically across the island from east to west. Counting each flock
region in short period of time reduced the chances of GBCs moving between flocks and being
double-counted, and also verified earlier flock counts by staff. During census week, staff and
volunteers positioned themselves in locations that enabled accurate counts of flocks as they flew to
roost sites in the evenings. Surveys started at approximately 3:30pm each afternoon and finished at
dark. Upon arrival at a site, staff and volunteers first confirmed GBCs were still feeding at the site.
Staff and volunteers then moved in to positions that enabled us to count all flocks as they moved to
roost sites. GBCs were most active between 17:00 and 18:30, when they flew up to large Eucalyptus
species and fed juveniles from this year’s breeding season if they were present in flocks. For the
purpose of this census, juvenile GBCs were defined as GBCs less than one year old and from the
current breeding season, and immature GBCs were independent GBCs that had not yet developed
adult plumage (approximately 1-4 years of age). Juveniles were identified and subsequently counted
by identifying them within the flock by their distinctive begging calls and plumage. If possible,
binoculars or a spotting scope were used to identify their gender and check for the presence of a leg
band. Juveniles with leg bands were known to be from monitored nests, and attempts were made to



identify both banded adults and juveniles. The dates and locations of flock counts carried out (where
birds were present) during census week are given in Table 1.

Table 1. The dates and locations of flock counts carried out in the 2020 census week.

Date Flock region Locations of flocks

25 September 2020 Eastern - Dudley Peninsula Baudin Conservation Park, Lashmar
Lagoon area

26 September 2020 Eastern — American River American River township and
surrounds, Muston Gully

27 September 2020 Eastern — Cygnet River are Cygnet Park and Ropers Gums

28 September 2020 Southern Rivers Eleanor River

29 September 2020 Stokes Bay and Wisanger Deep Gully, Gum Gully and Rose
Cottage Road

30 September 2020 Middle River Lower King George Creek area,
Middle River Mouth, Middle River
upstream

1 October 2020 Western River Water/Yacca Gully area, Inchant Gully

2 October 2020 De Mole River Cape Forbin Gully, Snug Cove

Data obtained during the 2020 census was compared to long-term census data collected by the
Recovery Program since 1995. Changes in total population size, flock size in different areas and the
proportion of adults, immature and juvenile birds was compared over the years.

Results
Total count for Kangaroo Island

A minimum of 454 GBCs were counted during census week flock counts. This number is likely to be
slightly smaller than the total number of GBCs on Kangaroo Island. For example, part of the
Wisanger flock was located on a property that staff could not obtain access to, therefore only the 5
GBCs on the neighbouring property could be counted. Earlier counts of this flock in the weeks prior
to the census, when the flock was located closer to the coast, consisted of 13-16 individual GBCs.
There was also some confusion at the Deep Gully count at Stokes Bay, where one volunteer counted
69 GBCs and a staff member further up the gully counted 60. It could not be confirmed whether the
discrepancy was due to birds roosting further downstream to the staff member, so we have used the
more conservative count of 60 birds.

The 2020 census count is higher than previous counts between 1995 and 2016 (Figure 1). The three
highest census counts have all been recorded within the last four census events, indicating that the
trend of an increasing GBC population has continued in recent years to 2020.
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Figure 1. Census count totals between 1995 and 2020 (grey bars), with a 5 year moving average
(black line). Census counts were unable to be carried out between 2017 and 2019 due to a lack of
funding.

Flock region counts

Five of the seven flocks have shown an increase in size since the 2016 census, and four of those flock
regions have experienced significant impacts to GBC habitat during the 2019-2020 bushfires. The
flock regions of Southern Rivers and Wisanger were the only ones to show a decrease in size post-
fire, however the low count in the Wisanger flock is likely not representative of the true population
size due to the property access issues. Therefore the Southern Rivers is the only flock region where
the GBC flock size has decreased markedly due to the 2019-2020 bushfires.

Table 2. Census counts of flock size in different flock regions from 2010-2020. For flock sizes prior to
2010, see Barth and Morgan (2013).

Flock region 2010 2011 2012 2013 2014 2015 2016 2020
De Mole River 49 57 59 51 72 69 51 100
Western River 30 47 60 57 71 57 55 78
Middle River 46 53 51 53 60 64 56 63
Stokes Bay 39 44 20 38 43 39 48 70
Southern Rivers 38 31 23 45 37 33 41 16
Wisanger 11 18 14 15 20 5
Eastern - main island 31 72 35 32 35 39 66 77
Eastern - Dudley 18 11 17 11 24 35 36 45
Peninsula

Large flock sizes were observed in the De Mole River, Western River, Middle River and Stokes Bay
flock regions, indicating mortality as a direct result of the bushfires was likely minimal in north coast
flock regions. Anecdotally, a large proportion of female sheoaks were observed to have chewings



underneath them in the De Mole River, Western River and Middle River flock regions. Surveys in the
De Mole and Western River area recorded that GBCs are feeding on more than 50 % of female
drooping sheoak trees in unburnt patches.

The Eastern flock region had an increased number of GBCs since 2016. Two separate flocks were
located on the Dudley Peninsula in 2020, one occupying Baudin Conservation Park and the adjacent
Trethewey Gully, on the eastern edge of Penneshaw, as also observed in 2015 and 2016, and a flock
further east in the vicinity of Lashmar Lagoon. GBCs have been reported regularly on eastern Dudley
Peninsula since the start of 2020, therefore it is likely many of these birds have spent most of 2020
in this area. An increased number of GBCs was also counted in the American River vicinity in two
main flocks, one in and just to the north of the American river township and the other in the Muston
area to the south.

Population composition

In total, 273 GBCs (60 %) were identified to gender and/or age class during the census week flock
counts. Flock composition in the different flock regions is given in Table 3. Based on the birds
identified to gender, the ratio of adult male to adult female GBCs was 1.5 : 1, which is slightly higher
than the ratio recorded between 2013 and 2016, and similar to the ratio recorded in 2012. During
the census week, 39 juvenile GBCs from the most recent breeding season were observed. The
proportion of adult GBCs in the population (based on the 273 that were able to be identified) was
77.3 %, and the proportion of immature and juvenile GBCs was 22.7 %. The proportion of juvenile
GBCs compared to total census count between 1995 and 2020 is shown in Figure 2. The proportion
of juvenile GBCs in 2020 (9%) is higher than the long-term average (7.9%).
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Figure 2. The percentage of the total census count identified as juveniles from the most recent
breeding season each year between 1995 and 2020. Census counts were not carried out between
2017 and 2019.



Table 3. The number of glossy black-cockatoos counted in each of the different locations birds were located during the 2020 census week. The number at each site
identified to gender and/or age class is also given.

Flock name Location Adult e Juvenile Unknown | |
Sex / Age
M F M F M F Unknown
De Mole Cape Forbin 3 3 - - 1 1 - 8 16
Snug Cove 30 16 7 1 2 2 2 24 84
Western River Yacca Gully Area 4 3 - - - 1 2 18 28
Inchant Gully 11 7 1 1 - - 2 28 50
Middle River Middle River / Salls Creek 3 2 4 - - - 2 - 11
Lower King George Creek 9 6 - 1 1 - 1 2 20
Middle River Mouth 6 6 - - 2 2 2 14 32
Southern Rivers | Eleanor River 6 5 - - 1 1 - - 13
Harriet River - - - - - - - 3 3
Stokes Bay Deep Gully 3 3 - - - - 3 51 60
Gum Gully 5 3 - - - - - 2 10
Eastern Cygnet Park 9 6 1 1 - - 2 9 28
American River - township 6 3 - - - - - 11 20
American River — Dudley Gully 5 4 - 1 3 - - - 13
Muston Gully 7 5 - 1 3 - - - 16
Penneshaw 10 5 - - 2 - - 4 21
Lashmar Lagoon 9 6 2 - 2 1 - 4 24
Wisanger Rose Cottage Road area 1 1 - - - - - 3 5
Totals 127 84 15 6 17 8 16 181 454




The location of juvenile GBCs during the census can also give an indication on the relative breeding productivity of
different flocks. Fewer juveniles relative to total flock size were observed in the De Mole, Western River and
Stokes Bay flocks compared to other flock regions (Figure 3). The highest proportion of juveniles relative to total
flock size was observed in the Middle River flock region, despite significant impacts to feeding habitat from the
2019-20 bushfires.
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Figure 3. The percentage of juveniles relative to total flock size in different flock regions on Kangaroo Island. The
Wisanger flock region is excluded due to a low flock count and no juveniles observed.

To account for areas where only a small number of the total flock were identified to age and gender, the number
of adult females observed with and without dependent juvenile is presented in Figure 4. When the data is viewed
from this perspective, the number of adult females with juvenile young in the De Mole, Western River and Stokes
Bay flocks is similar to other flock regions. The Middle River flock region, however, has a higher proportion of
females with juvenile young than other flock regions.
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Figure 4. The percentage of adult female glossy black-cockatoos with dependent juvenile young from the most
recent breeding season. The Wisanger flock region is excluded due to a low flock count and no juveniles observed.
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Banded individuals resighted

Since 1995, the Recovery Program has tried to band as many nestlings in known nests as possible. Despite this,
banding effort has varied between years due to the availability of staff trained in banding. In addition to this,
some flocks such as the De Mole and Western River flocks have moved nesting sites over the years and tend to
nest in more natural hollows which are not always safe to climb. This has led to relatively few individuals being
banded in western flocks when compared to eastern flocks. Large numbers of unbanded birds were sighted
during 2020, particularly in the De Mole River and Western River flocks. Sometimes as many as 20 unbanded birds
were sighted making re-sightings of individuals difficult. Between March and October 2020, 97 band re-sightings
of 63 individuals GBCs were recorded. All GBCs re-sighted, except for one single pair, were within areas that were
similar to their pre-bushfire range. The pair that were the exception were a 20 year old male and 13 year old
female. Both had fledged from other flock regions (the male from Western River, the female from the Eastern
Flock around the upper Cygnet River), then had various movements as immature birds. As an adult pair they were
sighted in the Southern Rivers region on three occasions, but were not able to be confirmed to be nesting there
from previous observations. This pair were recorded on the Dudley Peninsula post-fire. It is possible that as both
these birds had a history of being highly mobile immature birds, and had prior knowledge of the eastern habitat
areas, they decided to relocate to the Dudley Peninsula post-fire.

Discussion

The population count of 454 GBCs recorded during the 2020 census week is encouraging news for the Recovery
Program. The flock counts indicate that the only flock to potentially have experienced significant mortality as a
direct result of the 2019-2020 bushfires is the Southern Rivers flock. All north coast flock regions that were
heavily impacted by the recent bushfires are still supporting large flocks of GBCs. This results of this census
indicate that the management actions implemented since 1995 as part of the GBC Recovery Program, and the
subsequent population increase, has likely increased the resilience of the GBC population to events like the 2019-
20 bushfires. Substantial flocks now exist across Kangaroo Island and, despite how widespread the bushfires
were, some flocks had census counts that indicated steadily increasing flock sizes since 2016. There is no
indication from the census flock counts or from re-sightings of banded GBCs that significant numbers of birds
have relocated to unburnt areas further east post-fire.

As noted in the results, field staff observed during the census that GBCs in the fire affected north coast flock
regions appear to be feeding on a high proportion of female sheoak trees. Previous estimates of the proportion of
female trees fed on in these localities is 14.3 % (Pepper 1996) and 40-45% (Chapman 2005), however the estimate
by Chapman is based on a small number of female trees observed (11-15 individual trees). The mean number of
trees foraged on across all sites recorded by Chapman (2005), which takes in a larger sample size, was 28%. The
GBCs in these flock regions were observed feeding in a larger proportion of female trees in the patches that
remain than previous studies. This could be due to increases in flock size since the previous studies, or to
compensate for the loss of available habitat in the bushfires. Previous studies have shown that GBCs
preferentially feed on female sheoak trees that are larger, and have a larger seed mass per cone, higher seed fill
and higher kernel ratio (Pepper et al. 2000; Crowley and Garnett 2001). It has been proposed that GBCs choose
trees with these properties to maximise their feeding profitability (Pepper et al. 2000; Crowley and Garnett 2001).
If GBCs are feeding on a higher proportion of female sheoaks in areas where large amounts of feeding habitat are
now unavailable post-fire, it could mean that GBCs are now feeding on less profitable sheoaks to compensate for
the decrease in total available habitat.

The proportion of juvenile GBCs in different flocks varied, with the De Mole, Western River and Stokes Bay flock
regions recording proportionally fewer juveniles in flocks (Figure 3). However when the data is considered in
terms of the number of identified females with juvenile young, these flocks were similar to other flocks (Figure 4).
Juveniles are generally quite conspicuous in the evenings, due to their distinctive begging call when being fed by
parent birds and we therefore don’t anticipate that large numbers of juveniles were missed. However, it is
possible that some juveniles were overlooked and not counted. There do appear to be more females with
juveniles in the Middle River flock region, for example, despite the large loss of feeding habitat from the fires in
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this area. Reasons for the observed variation in the number of juveniles, and number of adult females with
dependent juveniles between flocks, could include the following:

e Differences in the proportion of pairs versus non-breeding birds in different flocks. Some flocks do appear
to have high numbers of single males and immature GBCs;

e Differences in the proportion of pairs that bred in 2020 in different flock regions;

e Nest attempts were not located in some flocks, resulting in lower nesting success due to a lack of possum
protection at those nests. For example, this may have occurred in the De Mole and Western River flocks
where large numbers of birds seen in the census were not sighted during the breeding season;

e Differences in post-fledging survival of juveniles between flock regions.

Results from the nesting season monitoring indicate a reduction in the number of nesting attempts in fire-
affected flock regions, but this could also be due to GBCs nesting in new areas that were not located in 2020
(Berris et al. 2020b). Overall breeding productivity in another GBC subspecies has been shown to be heavily
influenced by the number of pairs that attempt to breed in areas where food availability fluctuates annually,
rather than individual breeding success (Cameron 2009). At the moment, we do not know what influences the
proportion of adult GBC pairs that attempt to nest on Kl, and how food availability plays in to that. It will not be
possible to further unpack these possibilities until we have the results from the next few nesting seasons.
Regardless of the influence of these factors, the 39 GBC juveniles recorded indicate a significant number of young
produced in 2020, and it is encouraging that successful nesting is still taking place in the north coast and southern
rivers fire-affected regions.

Management Recommendations

Glossy black-cockatoos are persisting in all flock regions post-fire, with the significant change being a reduction in
the flock size of the Southern Rivers flock. Therefore the management recommendations are:

e Recovery actions, including protection of nests from predators and competitors, should continue to be
carried out in all flock regions;

e Significant effort should be made in 2021 to determine if new nesting areas are being used in fire-
impacted flock regions to determine whether a smaller proportion of pairs are choosing to nest, and to
protect all new nests;

e Drooping sheoak revegetation should be encouraged in areas where large flocks are persisting but low
amounts of available feeding habitat are present. Well-spaced revegetation is likely to produce seed crops
faster than natural fire regeneration.
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