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of the eastern Regent Parrot (Polytelis anthopeplus monarchoides)
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and Sonia Kleindorfer a

aCollege of Science and Engineering, Flinders University, Adelaide, Australia; bDepartment of Environment and Water, South Australia, South
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ABSTRACT
Nest cavities are a limited resource, given the extensive land clearance that has occurred in
Australia. Some obligate cavity-nesting birds are vulnerable to extinction and experience risk
from heterospecific species that compete for limited nest cavities. The aim of this study was to
identify intruder bird species at nest cavities of a threatened eastern subspecies of Regent Parrot
(Polytelis anthopeplus monarchoides), and to measure the impact of intruder birds on parental
care (parental time budgets) and nesting outcome (nest usurpation). We observed 25 eastern
Regent Parrot nests using a combination of 608 h of video recording and 67 h of binocular
observation. In total, we observed 16 heterospecific bird species at the nest entrance of the
eastern Regent Parrot. Two of these species were examined for their impact on parental care
behaviour. The presence of Noisy Miners (Manorina melanocephala) near the nest cavity increased
the time that Regent Parrots spent at the nest cavity entrance. The number of Yellow Rosella
(Platycercus elegans flaveolus) visits to the nest cavity predicted nest usurpation. Nest usurpation
of a Regent Parrot nest occurred in 6/25 cases (24%), of which 5/6 nests were usurped by Yellow
Rosellas. Understanding heterospecific competition for nest cavities in eastern Regent Parrots
should inform targeted conservation measures.
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Introduction

Many bird species rely on tree cavities for breeding.
Nest cavities offer security from predators and provide
stable microclimatic conditions that aid thermoregula-
tion and help control water loss (Newton 1994;
Heinsohn et al. 2003; Dawson et al. 2005). Some spe-
cies (e.g. woodpeckers) excavate their own cavities, but
most species are ‘secondary cavity-nesters’ that rely on
pre-existing holes formed by insects, fungi, fire or
excavation by other species (Newton 1994; Heinsohn
et al. 2003; Koch et al. 2008). Australia has a higher
proportion of obligate cavity-nesting avifauna (11%)
compared with other continents (Europe 5%, North
America 4%, Africa 6%) (Heinsohn et al. 2003;
Lambrechts et al. 2010). Over 300 parrot species
(Psittaciformes) critically depend on cavities for nest-
ing (Saunders et al. 1982; Newton 1994; Heinsohn et al.
2003), which can pose conservation challenges
(Bennett et al. 1994; Gibbons and Lindenmayer 2002;
Goldingay 2009). Of Australia’s 54 parrot species, 15
(28%) are threatened with extinction, which is caused
largely by clearance of cavity-bearing Eucalyptus trees

(Olah et al. 2018). It takes more than 120 years for
a cavity to form in a Eucalyptus tree (Gibbons and
Lindenmayer 2002). Since the European settlement of
Australia, extensive areas of forest and woodland habi-
tats have been cleared or modified (Montague-Drake
et al. 2009; Ford 2011; Edworthy et al. 2012), which has
decimated the availability of old trees with cavities
thereby posing serious reproductive limitations for
many avian species (Ford 2011), including parrots
(Pell and Tidemann 1997, Cornelius et al. 2008). As
a result of the decline in the number of tree cavities,
there is increasing competition among and within spe-
cies for access to this limited resource.

As forests and native woodlands are cleared, certain
species thrive in human-altered environments while others
are displaced. In Australia, the Noisy Miner (Manorina
melanocephala), an increasing native honeyeater
(Meliphagidae), is associated with human-altered environ-
ments, and commonly occurs in paddocks, gardens, and
cleared urban areas (Law et al. 2000; Ford et al. 2001;
Parsons et al. 2006; Debus 2008; Lowry et al. 2011;
Montague-Drake et al. 2011). Generally, Noisy Miner pre-
sence is associated with lower diversity of other
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honeyeaters and small passerines (Parsons et al. 2006;
Shanahan et al. 2014), in part because they defend their
communal territories against other birds by chasing them
out and sometimes killing them (Grey et al. 1997; Hastings
and Beattie 2006; Debus 2008; Ashley et al. 2009).
Although Noisy Miners have not been observed to nest
in tree cavities (Higgins et al. 2001), individuals have been
observed to harass cavity-nesting bird species to the point
of nest desertion (P. McDonald pers. comm.). The
Common Myna (Acridotheres tristis) is an introduced,
cavity-nesting starling (Sturnidae) from India that sup-
plants Crimson Rosellas (Platycercus elegans) and Eastern
Rosellas (Platycercus eximius) from nest boxes (Grarock
et al. 2013). There is growing concern from previous
research that competitive species such as the Noisy Miner
may supplant native and locally threatened avian species
(Law et al. 2000; Ford et al. 2001; Parsons et al. 2006),
which requires further study to address this gap in
knowledge.

Nest occupation of a tree cavity does not guarantee
the occupant’s longevity at the nesting site (Favaloro
1942). A nesting bird can be usurped by others seeking
to nest in the same cavity. In a review of available
literature on nest usurpation, cavity nests were more
likely to be usurped compared with cup nests because
cavities are a limited resource (Lindell 1996).
Understanding the effects of species interactions on
nesting outcome is important to predict reproductive
success (Leffelaar and Robertson 1985; Koenig 2003).
Studies into nest usurpation showed that introduced
species were more likely to be the main nest usurpers
(Lindell 1996), which was found in the European
Starling (Sturnus vulgaris) and Eurasian Kestrel (Falco
tinnunculus) (Koenig 2003; Prokop 2004). The other
main factor that predicts nest usurpation is competition
from local sympatric species with similar nesting
requirements (Selman et al. 2004). Given the reliance
of parrots on cavity nests, it is perhaps not surprising
that there is intense competition among and between
parrot species for access to nest cavities (Heinsohn et al.
2003). The Yellow Rosella (Platycercus elegans flaveolus)
has been shown to enter the cavity utilised by other
parrot species and could be of particular concern in
areas that contain threatened parrot species (Smith
2011). Studying nest usurpation is therefore one
approach to gain insight into the magnitude of competi-
tion for a limited resource and identify competitor spe-
cies that pose the largest threat to cavity-nesting birds.

The eastern subspecies of the Regent Parrot (Polytelis
anthopeplus monarchoides) (herein referred to as the
eastern Regent Parrot) occurs in inland south-eastern
Australia within the lower Murray-Darling Basin region
of South Australia, New South Wales and Victoria. It

occurs in a single population in riverine forest and
mallee woodland and has experienced significant range
reduction in the past 100 years (Baker-Gabb and Hurley
2011). The eastern Regent Parrot breeds in hollows of
live and dead River Red Gums (Eucalyptus camaldulen-
sis) (Schultz 2006; Baker-Gabb and Hurley 2011;
Watson et al. 2014). The number of eastern Regent
Parrots has declined since the 19th century to
a population estimate of ~1500 adult breeding pairs in
2011 (Baker-Gabb and Hurley 2011; Garnett et al. 2011).
Under the Australian government Environment
Protection and Biodiversity Conservation Act 1999
(EPBC Act) the eastern Regent Parrot is listed as nation-
ally Vulnerable. Several threatening processes impact the
eastern subspecies’ vulnerability for persistence. Some of
the major identified threats include clearing and degra-
dation of nesting and foraging habitat, disturbance
around nesting sites, nest predators (Robertson et al.
2014) and competition for nest cavities (Baker-Gabb
and Hurley 2011; Watson et al. 2014).

The aim of this study was to identify the number
and type of intruder bird species at nest cavities of
eastern Regent Parrot breeding pairs during incubation
and feeding of nestlings, and to measure the impact of
intruder birds on parental care (parental time budgets)
and nesting outcome (nest usurpation). This study
asks: (1) how many intruder bird species occur at east-
ern Regent Parrot nest cavities? (2) What intruder bird
species occur at eastern Regent Parrot nest cavities? (3)
Do Noisy Miners and Yellow Rosellas affect eastern
Regent Parrot breeding behaviour? (4) Are eastern
Regent Parrot nest cavities usurped by one or more
bird species?

Methods

Study species

The eastern subspecies of the Regent Parrot (Polytelis
anthopeplus monarchoides) is listed as Vulnerable
under the South Australian National Parks and
Wildlife Act 1972, Threatened under the Victorian
Flora and Fauna Guarantee Act 1988 and Endangered
under the NSW Threatened Species Conservation Act
1995. It is a medium-sized parrot ranging from 37 to
42 cm in length, weighing between 160 and 190 g, with
a wingspan of 50–55 cm (Schultz 2006; Baker-Gabb
and Hurley 2011). Eastern Regent Parrots have
a lifespan of 15–20 years (Burbidge 1985; Garnett and
Crowley 2000). They breed from August to December
(Baker-Gabb and Hurley 2011) and tend to nest in
small aggregated groups, sometimes referred to as
a small colony, consisting of 2–10 pairs, but have also
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been recorded to nest in groups of up to 61 pairs
(Webster 2006; Baker-Gabb and Hurley 2011).
Eastern Regent Parrots nest in large River Red Gums
(Eucalyptus camaldulensis) located within 120 m of
water; they forage in mallee woodlands located
5–10 km from the nest cavity and prefer treed flight
corridors to travel between foraging and nesting sites
(Baker-Gabb and Hurley 2011). Clutch size varies from
one to six eggs; the eggs are incubated for about 3
weeks by the female, and nestlings are fed by both
parents (Eastwood et al. 2018). The successful young
fledge after being provisioned for 6 or 7 weeks
(Forshaw and Cooper 1981).

Study site

The study was conducted across three sites along the
River Murray in South Australia, one at Schiller’s
Lagoon (adjacent to Lock 2) (−34.08112, 139.92697)
and two at Hogwash Bend (near Cadell) (−34.06988,
139.85954) (see Figure S1). Nest observations were
undertaken during the breeding season in 2012, 2016
and 2017 from August to November (Baker-Gabb and
Hurley 2011). Male and female Regent Parrots were
observed at their nest cavities with the aid of video
recordings in 2012, 2016 and 2017, as well as using
direct field observations at nest cavities in 2017.

Nest cavity video monitoring

To monitor the activity of Regent Parrots at the nest
cavity, video recorders were installed by the SA Regent
Parrot Recovery Team. The video recorders were
placed at active nests at the onset of incubation and
recorded from dawn to dusk for 10 weeks each. Twelve
nests were video-recorded (2012: n = 3 nests; 2016:
n = 5 nests: 2017, n = 4 nests). From the available
recordings, we analysed 608 h of material. We sampled
6 h of nest behaviour per nest per week across the 10
week nesting phase as follows: 2 × 1 h sampled during
the morning (0600–1000 h), 2 × 1 h during midday
(1100–1400 h), and 2 × 1 h during afternoon (1700–-
1900 h). For the analysis, we calculated an average
value per hour and report outcomes per hour.

Nest cavity binocular monitoring

In 2017, activity at nest cavities was observed with
binoculars (n = 13 nests) by three observers (authors
T.L., E.C. and S.K.). In total, 67 h of binocular observa-
tions were conducted during week 3 of nestling feeding
and week 5 of nestling feeding, which corresponds to
week 6 of the nesting phase and week 8 of the nesting

phase. All binocular-observed nest cavities had been
located during the onset of incubation but due to
logistical constraints could only be observed during
the nestling feeding phase. During each week of bino-
cular observation, each nest was observed for 2 × 1 h
per time of day (morning, midday, afternoon), similar
to the methods for video-recorded nests.

Behavioural variables

For both video recording and binocular observations
we scored behaviour (in seconds) of eastern Regent
Parrots as (1) ‘number of visits to the nest cavity’, (2)
‘time at entrance’, and (3) ‘time inside cavity’. The time
interval was later converted to minutes for
interpretation.

Heterospecific birds at eastern Regent Parrot nest
cavities

For both video recording and binocular observations
all heterospecific birds observed within 3 m of an active
eastern Regent Parrot nest were scored. Individuals
were identified to species level. Each visit within 3 m
of the nest entrance was scored as ‘visit to the nest
cavity’ and the total number of visits was tallied and
then divided by the total number of hours of observa-
tion per nest. We also separately calculated the number
of nest visits for Noisy Miners and Yellow Rosellas.

Nest usurpation

A nest is considered usurped by another species if the
nest cavity was originally occupied by an eastern
Regent Parrot on at least two consecutive 1 h observa-
tion periods and if the nest cavity was thereafter
observed to be occupied by a bird of a different species
for at least two 1 h observation periods.

Statistical analysis

Data analysis was conducted using SPSS 25. For each
eastern Regent Parrot nest, the duration of each beha-
viour (number of nest visits, time at entrance, time
inside cavity) per species (eastern Regent Parrot,
Noisy Miner, Yellow Rosella, other heterospecific spe-
cies) was calculated using the average per hour across
the 10 week breeding period. All means are presented
as mean ± standard error (SE). We compare the num-
ber of non-eastern Regent Parrot bird visits at the nest
cavity per week which includes Noisy Miner, Yellow
Rosella and the other 14 heterospecific bird species
observed at eastern Regent Parrot nest cavities. We
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used independent samples t-tests with unique nests
during incubation vs. feeding to compare the number
of heterospecific birds at the nest; we ran a separate
independent samples t-tests to compare incubation vs.
feeding during (a) morning and (b) afternoon. The
data were calculated as the total number of birds seen
within 3 m of the nest entrance divided by the total
number of hours of observation per nest. To examine
the relationship between behavioural variables and the
eastern Regent Parrot breeding period we used quad-
ratic regression, with week of nesting phase as depen-
dent variable and behavioural variables as independent
variable within unique nests (i.e. different nests during
incubation vs. feeding). Within nests, we used paired
t-tests to test for behavioural differences during the
incubation period (week 1 vs. week 3), and the feeding
period (week 1 vs. week 3). To test whether the pre-
sence of heterospecific bird species affected eastern
Regent Parrot behaviour within nests we compared
parrot behaviour across days with and without
a Noisy Miner/Yellow Rosella presence during the
feeding period (week 3). The analysis was restricted
to nestlings at 3 weeks of age to control for effects of
nestling age on parental care, and to nests at which
there had been observations with and without Noisy
Miner/Yellow Rosella. For the analysis of nesting usur-
pation, we used chi-squared tests to explore a possible
association between nest usurpation and nesting phase
(incubation, feeding). We used binary logistic regres-
sion to statistically examine the effect of the number of
birds on nest usurpation (0 = not usurped,
1 = usurped).

Results

Heterospecific intruder species at eastern Regent
Parrot nest cavities

A total of 16 different heterospecific bird species were
observed at Regent Parrot nest cavities in this study.
These species include six parrot species, two other hole-
nesters, exotics and four nest predators (Table S1).

Heterospecific nest visits at eastern Regent Parrot
nest cavities

We observed a total of 687 visits by non-eastern Regent
Parrot birds to Regent Parrot nest cavities in this study.
The mean number of visits of heterospecific birds per
eastern Regent Parrot nest cavity varied from 0.005
visits per hour (minimum) by the Pacific Black Duck
to 0.77 visits per hour (maximum) by the Yellow
Rosella (Table 1). There was a peak in the number of

heterospecific visits at eastern Regent Parrot nest cav-
ities during week 1 of incubation and during week 3 of
nestling feeding (Figure 1). There was no significant
association between the number of heterospecific bird
visits and week of the eastern Regent Parrot nesting
phase (quadratic regression: R2 = 0.006, P = 0.174).

We observed a total of 44 Noisy Miner visits to
eastern Regent Parrot nest cavities in this study. The
number of Noisy Miner visits differed across the 10
week breeding period; visits increased significantly
from incubation to feeding during the morning (inde-
pendent t-test: t = −1.94, P = 0.010), but not in the
afternoon (t = −1.37, P = 0.079). Noisy Miners did not
visit eastern Regent Parrot nest cavities during incuba-
tion (n = 4; Table 2). There was no significant associa-
tion between the number of Noisy Miner visits and
week of the nesting phase (r = 0.01, P = 0.974, n = 44
birds observed across 10 weeks).

We observed a total of 376 Yellow Rosella visits to
Regent Parrot nest cavities in this study. The number
of Yellow Rosella visits did not change significantly
from incubation to feeding (independent samples
t-test: morning: t = −0.50, P = 0.617; afternoon:
t = 0.65, P = 0.517), with approximately one Yellow
Rosella visit per hour at eastern Regent Parrot nest
cavities during incubation and feeding (Table 2).
There was no association between the number of
Yellow Rosella visits and week of the nesting phase
(r = −0.35, P = 0.317, n = 376 birds observed across
10 weeks).

During week 1 of incubation the number of Yellow
Rosella nest visits was significantly higher than the
number of Noisy Miner nest visits during the morning
(paired samples t-test: t = −2.28, P = 0.043, n = 4), but
not in the afternoon (t = −1.93, P = 0.085, n = 4).
Similarly, there were significantly more Yellow Rosella
visits than Noisy Miner visits during week 3 of feeding
during morning observation times (paired samples
t-test: t = −2.31, P = 0.027, n = 20), but not in the
afternoon (t = −1.80, P = 0.088, n = 15).

Effects of intruder species on eastern Regent Parrot
behaviour

Noisy Miners affected eastern Regent Parrot behaviour:
eastern Regent Parrots spent significantly more time at
the nest entrance when a Noisy Miner was observed
within 3 m of the nest entrance (t = 3.83, P = 0.009,
n = 7) (Figure 2). In contrast to time spent at the nest
entrance, neither number of nest visits (t = −0.70,
P = 0.518, n = 7) nor time spent inside the nest
(t = 1.17, P = 0.307, n = 7) differed significantly in
relation to Noisy Miner presence (Figure 2).
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The presence of a Yellow Rosella at the nest cavity
did not significantly affect the behaviour of eastern
Regent Parrots: the number of nest visits (t = 0.13,
P = 0.899, n = 12), time spent inside the nest cavity
(t = 0.65, P = 0.530, n = 12), and time spent at the nest
cavity entrance (t = −1.87, P = 0.089, n = 12) by eastern
Regent Parrots were similar with or without Yellow
Rosella presence (Figure 3).

Nest cavity usurpations

Six (24%) out of the twenty-five active eastern Regent
Parrot nests were usurped by a different species (Table
S2; Figure S2). Most nest usurpation occurred during
the incubation period (four usurped nests) compared
with nestling feeding (two usurped nests), and the
majority of nest usurpation was by the Yellow Rosella
(five out of six) (Table S2). The number of Yellow
Rosellas per hour at the nest of eastern Regent
Parrots was positively correlated with nest usurpation
(binary logistic regression: r = 0.53, t = 3.02, P = 0.006).
There were more Yellow Rosellas at the six usurped
nests than at the 19 non-usurped nests (2.0 ± 0.9 vs.
0.4 ± 0.1). There was no statistically significant correla-
tion between number of Noisy Miners or number of
heterospecific birds and nest usurpation (Noisy Miner:
r = −0.11, t = −0.55, P = 0.588; heterospecific birds:
r = 0.13, t = 0.64, P = 0.530). There was no statistically

significant association between nesting phase (incuba-
tion, feeding) and nest usurpation (χ2 = 1.08,
P = 0.298).

Discussion

At active eastern Regent Parrot nests, our study showed
visitation by 16 different heterospecific bird species
within 3 m of the nest cavity (Table 1). Specifically,
we were interested in examining the effects of the
Noisy Miner and Yellow Rosella on the nesting beha-
viour of the eastern Regent Parrot. During the nestling
feeding phase there were significantly more Noisy
Miner visits than during the incubation phase when
no Noisy Miners were observed. During feeding, nest
cavities with Noisy Miners near the entrance were
characterised by different patterns of eastern Regent
Parrot behaviour; parrots spent significantly more
time at the nest entrance (7.4 vs. 0.6 min during week
3 of feeding) (Figure 2), presumably guarding the nest
and/or being vigilant to external disturbance. Across
the incubation and feeding phase, the number of
Yellow Rosellas remained constant and their presence
near the cavity entrance did not result in measurable
change in eastern Regent Parrot behaviour. Finally, this
study showed that 6/25 nests were usurped (24%)
whereby 5/6 nest usurpations were by Yellow Rosellas
and one by Galah (Table 2). Statistically, the number of

Table 1. Heterospecific bird species observed at eastern Regent Parrot nest cavities per year of observation. The data are shown as
mean number of birds seen within 3 m of the eastern Regent Parrot nest entrance per hour of observation (n = sample size for
number of eastern Regent Parrot nest cavities).

Species
2012 (video recorded)

n = 3 nests
2016 (video recorded)

n = 5 nests
2017 (video recorded)

n = 4 nests
2017 (binocular observed)

n = 13 nests

Yellow Rosella
(Platycercus elegans flaveolus)

0.45/h 0.45/h 0.77/h 0.76/h

Noisy Miner (Manorina
melanocephala)

0.46/h 0.02/h 0.04/h 0.15/h

Galah (Eolophus roseicapilla) 0.10/h 0.40/h 0.01/h 0.24/h
White Plumed Honeyeater
(Ptilotula penicillata)

0.02/h 0 0 0.12/h

Feral Pigeon (Columbia livia) 0 0.03/h 0 0
Magpie Lark (Grallina cyanoluca) 0 0.01/h 0 0.04/h
Mulga Parrot (Psephotus varius) 0.04/h 0 0 0
Rainbow Lorikeet
(Trichoglossus haematodus)

0.04/h 0 0 0

Pacific Black Duck (Anas superciliosa) 0 0.005/h 0 0
Little Corella (Cacatua sanguinea) 0 0 0 0.27/h
Red Wattle Bird
(Anthochaera carunculata)

0.02/h 0 0.01/h 0

Australian Raven (Corvus coronoides) 0.01/h 0 0
Sulphur-crested Cockatoo
(Cacatua galerita)

0 0 0 0.13/h

White-naped Honeyeater
(Melithreptus lunatus)

0 0 0 0.01/h

Grey Butcherbird (Cracticus
torquatus)

0 0 0 0.03/h

Common Starling (Sturnus vulgaris) 0 0 0.01/h 0.04/h
Total 6 species 7 species 5 species 10 species
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Yellow Rosella visits at the nest was positively corre-
lated with nest usurpation. Therefore, Yellow Rosellas
appear to be a significant threat to eastern Regent
Parrot reproductive success.

Noisy Miners are considered indicator species of
human-altered environments (Debus 2008) and have
been shown to displace smaller birds and lower spe-
cies diversity in areas where they occur. The Murray
River supports old River Red Gums along its shores,
but the surrounding area has been human-altered
due to extensive agriculture and land clearing
(Figure S2). The Noisy Miner has been shown to
prefer partly cleared areas with tall eucalypts (Debus

2008; Ashley et al. 2009), and the study sites surveyed
here contained tall eucalypts with nest cavities.
A study by Cantor et al. (in press) found that the
eastern Regent Parrot nesting success was 52%
greater in trees with more canopy cover, identifying
the importance of habitat quality for nesting outcome
in this system. Noisy Miners are successful at exclud-
ing small birds within a defended habitat and nearby
surrounds (Grey et al. 1997, 1998; Piper and Catterall
2003) and displace avifauna to less productive areas
(Hastings and Beattie 2006; Montague-Drake et al.
2011), thereby negatively affecting survival and
reproductive success of other bird species
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Figure 1. The number of nest visits from (a) eastern Regent Parrot and (b) heterospecific birds (mean ± SE) scored as birds observed
within 3 m of the eastern Regent Parrot nest cavity entrance (per week of the nesting phase). We analysed data only from 0600 to
1000 h to control for time of day.
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(Montague-Drake et al. 2011). Noisy Miners have
also been shown to increase stress in resident birds
(Bain et al. 2018). Once Noisy Miners are present
within a nest site, small insectivorous birds decline
rapidly (e.g. Piper and Catterall 2003; Hastings and
Beattie 2006; Maron 2007). Based on this pattern,
Piper and Catterall (2003) identified the Noisy
Miner as a ‘reverse keystone species’. No other
study that we are aware of has quantified change in
the duration of particular avian behaviours associated
with Noisy Miner presence. Rather, studies have
examined species abundance and diversity. Here we
show that Noisy Miners can have measurable impact
on parental time budgets.

When nest cavities are limiting, parrot nests may be
usurped by other birds or cavity-users such as honey-
bee (Apis mellifera) (White et al. 2005). The size of the
cavity can be an important trait related to nest usurpa-
tion when a particular cavity size is preferred (Selman
et al. 2004; Ortiz-Catedral and Brunton 2009). In this
study, the eastern Regent Parrot (~175 g) cavity was
primarily usurped by the somewhat smaller Yellow
Rosella (~130 g). In a separate study examining ecolo-
gical factors associated with nesting cavity failure in
eastern Regent Parrot, Cantor et al. (in press) measured
the size of the eastern Regent Parrot cavity entrance
using a laser range finder. The average nest
cavity length × height in successful cavities was

Table 2. The number of nest visits by Noisy Miner, Yellow Rosella and eastern Regent Parrot observed within 3 m of the eastern
Regent Parrot nest entrance. The data are shown for three observation periods across the day and across the 10 week nesting
phase. Data are shown as mean ± standard error (n). The sample size refers to the number of eastern Regent Parrot nest cavities.

Morning (0600–1000 h) Midday (1100–1400 h) Afternoon (1700–1900 h)

Week #Noisy Miner
#Yellow
Rosella

#Regent
Parrot

#Noisy
Miner

#Yellow
Rosella

#Regent
Parrot #Noisy Miner

#Yellow
Rosella

#Regent
Parrot

Incubation
1 0 ± 0 (4) 0.8 ± 0.3 (4) 0.3 ± 0.2 (4) 0 ± 0 (4) 0.6 ± 0.5 (4) 0.3 ± 0.2 (4) 0 ± 0 (4) 0.4 ± 0.1 (4) 0.4 ± 0.3 (4)
2 0 ± 0 (4) 1 ± 0.7 (4) 0.8 ± 0.3 (4) 0 ± 0 (4) 0.1 ± 0.1 (4) 0.4 ± 0.2 (4) 0 ± 0 (4) 0.2 ± 0.1 (4) 0.4 ± 0.2 (4)
3 0 ± 0 (4) 1 ± 0.5 (4) 0.8 ± 0.3 (4) 0 ± 0 (4) 0.1 ± 0.1 (4) 0.1 ± 0.1 (4) 0.1 ± 0.1 (4) 0 ± 0 (4) 2.8 ± 2.4 (4)
Feeding
1 0.3 ± 0.2 (8) 0.3 ± 0.2 (8) 2.1 ± 0.4 (8) 0 ± 0 (5) 0.5 ± 0.4 (5) 0.2 ± 0.1 (5) 0 ± 0 (5) 0 ± 0 (5) 0.9 ± 0.4 (5)
2 0.6 ± 0.3 (8) 0.8 ± 0.4 (8) 2.6 ± 0.8 (8) 0 ± 0 (5) 0.1 ± 0.1 (5) 0.5 ± 0.1 (5) 0 ± 0 (5) 0.5 ± 0.4 (5) 2.0 ± 0.4 (5)
3 0.5 ± 0.3 (20) 1.5 ± 0.5 (20) 1.9 ± 0.3 (20) 0 ± 0 (16) 0.2 ± 0.2 (16) 0.6 ± 0.4 (16) 0.6 ± 0.3 (15) 0.9 ± 0.4 (15) 0.7 ± 0.1 (15)
4 0.1 ± 0.1 (8) 1.4 ± 0.8 (8) 2.2 ± 1.1 (8) 0 ± 0 (5) 0.9 ± 0.7 (5) 0.4 ± 0.2 (5) 0 ± 0 (5) 0.7 ± 0.7 (5) 1.6 ± 0.5 (5)
5 0 ± 0 (20) 0.2 ± 0.1 (20) 2.1 ± 0.4 (20) 0 ± 0 (13) 0.4 ± 0.2 (13) 0.8 ± 0.8 (13) 0.1 ± 0.1 (15) 0 ± 0 (15) 0.5 ± 0.4 (15)
6 0.1 ± 0.1 (7) 0.5 ± 0.4 (7) 1.5 ± 0.5 (7) 0 ± 0 (5) 0 ± 0 (5) 0.5 ± 0.5 (5) 0 ± 0 (5) 0.4 ± 0.4 (5) 0.0 ± 0.0 (5)
7 0 ± 0 (8) 0.2 ± 0.2 (8) 1.8 ± 0.7 (8) 0 ± 0 (4) 0 ± 0 (4) 0.4 ± 0.2 (4) 0 ± 0 (5) 0 ± 0 (5) 0.4 ± 0.2 (5)
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Figure 2. Eastern Regent Parrot behaviour in relation to the presence or absence of a Noisy Miner within 3 m of the nest cavity. The
data were analysed for week 5 of the nestling feeding phase and are shown as number of minutes (mean ± SE) that an eastern
Regent Parrot spent inside the nest cavity or at the nest entrance. When Noisy Miners were present, eastern Regent Parrots spent
significantly more time at the cavity entrance.
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9.4 × 10.6 cm (99.6 cm2) and in failed/usurped cavities
was 11 × 8 cm (88.0 cm2). As expected, if cavity size is
important for nest usurpation by smaller Yellow
Rosella, there was a trend for smaller cavity size in
usurped nests (Cantor et al. in press).

Implications of the findings for conservation
management

The results of this study underscore the significance of
limited nest cavities for successful nesting by the east-
ern Regent Parrot. Short-term conservation approaches
to enhance nesting success in the eastern Regent Parrot
could include strategic placement of nest boxes. The
nest boxes should be placed in large River Red Gums
within ~50 m of water, in or near mallee woodlands
located within 5 km foraging distance and charac-
terised by treed flight corridors connecting breeding
and foraging habitats for protection against predators
such as raptors (Baker-Gabb and Hurley 2011).
Because it takes 120+ years to form a suitable nest
cavity, long-term planning is essential to sustain cavity-
dependent species. Eastern Regent Parrots forage in
mallee and traverse between mallee and Red Gum
trees for foraging and nesting; therefore, both habit
types need to be present and well preserved (Watson
et al. 2014). Male eastern Regent Parrots can make 20
+ return trips per day to feed incubating females and
have been recorded to regularly travel 5–10 km from
their nest site to forage (Baker-Gabb and Hurley 2011).

When food resources for eastern Regent Parrots are
scarce, they may forage on crops grown close to the
riverine woodland such as almond crops. In one study,
parrots consumed residual almond nuts that were sus-
ceptible to fungal and insect infestations and hence
understanding the contribution of parrots for pest con-
trol is a crucial area for future research (Luck et al.
2013, 2015). Finally, wildlife education, community
engagement and landholder incentivisation are key
components of conservation strategy that increase the
probability that threatened species can recover (Baker-
Gabb and Hurley 2011).
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Figure 3. Eastern Regent Parrot behaviour at nest cavities in relation to the presence or absence of a Yellow Rosella within 3 m of
the nest hollow. The data were analysed for week 5 of the feeding phase and are shown as number of minutes (mean ± SE) that an
eastern Regent Parrot spent inside the nest hollow or at the nest entrance. Eastern Regent Parrots did not significantly change their
behaviour at the cavity in relation to the presence or absence of a Yellow Rosella.
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