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Introduction

The Eastern Osprey Pandion haliaetus cristatus is 
distributed throughout coastal regions of Australia except 
for Victoria and Tasmania (Debus 2012). Unlike the 
Ospreys P. haliaetus of the Northern Hemisphere, Eastern 
Ospreys are non-migratory and typically maintain a home-
range, which includes the nest-site, throughout the year 
(Clancy 1989; Bischoff 2001; Dennis 2007a; Debus 2012).

Typically, Eastern Ospreys nest on cliffs or in large 
trees (living or dead) that are usually in exposed locations 
with clear views to water (Debus 2012). As with Northern 
Hemisphere Ospreys, they also readily nest on artificial 
structures and are the only Australian coastal bird of prey 
to regularly do so (Marchant & Higgins 1993). In the United 
States of America, the construction of nesting platforms 
became an important recovery and management practice 
following the decline of the Osprey in the 1960s from 
eggshell thinning caused by pesticides (Spitzer 1980; 
Bierregaard et al. 2014). In the Northern Hemisphere, 
Ospreys appear to be more likely to use structures for 
nesting in areas with higher levels of human development 
(Henny et al. 2010) and their productivity may benefit by 
doing so (Canal et al. 2018), but this phenomenon has so 
far received little research attention in Australia.

Eastern Osprey populations continue to decline in South 
Australia (Dennis 2007b; Dennis et al. 2011; Dennis & 
Clancy 2014; Detmar & Dennis 2018), where the species 
is listed as Endangered (Government of South Australia 
2018). These declines have been attributed to the spread 
of urbanisation and subsequent loss of habitat (Dennis 
2007a; Dennis & Clancy 2014; T. Dennis pers. comm.). 
The South Australian coastline lacks coastal forest and is 
comprised of cliffs and narrow sandy beaches with local 
Eastern Ospreys often nesting on cliffs, small rocky stacks 
or on artificial structures (see Dennis & Baxter 2006; 

Dennis 2007b; Dennis et al. 2011). In contrast, the Eastern 
Osprey is listed as of Least Concern in Queensland 
(Queensland Government 2018) despite occurring in one 
of the country’s fastest growing regions that has suffered 
significant habitat loss and degradation (Douglas et al. 
2003; Morelli & Gasparon 2014). Here the coastline is 
bordered by large sand islands and sheltered estuaries 
fully or partly protected within national parks (DES 2018). 
Although nesting platforms have been provided for 
Eastern Ospreys in numerous locations in this region, their 
utilisation has not been documented systematically.

Compared with other coastal birds of prey, Eastern 
Ospreys appear to be relatively tolerant of human activity 
and disturbances (Poole 1989; Dennis et al. 2011), one 
of the fundamental traits associated with successful 
exploitation of human-dominated landscapes (Chace 
& Walsh 2006). The Eastern Osprey is commonly seen 
throughout south-eastern Queensland, nesting in both 
heavily urbanised areas and natural landscapes with 
virtually no human presence (VKT pers. obs.). This 
gradient of disturbance provides an excellent opportunity 
for investigating the selection of nest-sites with respect to 
varying levels of urbanisation.

Characteristics of natural nest-sites used by Eastern 
Ospreys are well documented but mainly limited to basic 
features such as substrate type (e.g. tree, cliff etc.), 
height above ground and tree dimensions (Marchant & 
Higgins 1993; Debus 2012). Nest-site parameters have 
been investigated in some detail for three of the four 
coastal species (Eastern Osprey, White-bellied Sea-Eagle 
Haliaeetus leucogaster and Brahminy Kite Haliastur indus, 
but not Whistling Kite Haliastur sphenurus) found in the 
region. The features most commonly reported include type 
of structure, tree species, height of nest above the ground, 
distance to waterbodies and level of human disturbance 
(see Bischoff 2001; Sivakumar & Jayabalan 2004; Lutter 
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et al. 2006; Corbett & Hertog 2011; Indrayanto et al. 2011; 
Rourke & Debus 2016). Sometimes, elevation above 
sea-level and nest aspect (direction that nest faces) have 
also been included (e.g. Clancy 1989; Thurstans 2009; 
O’Donnell & Debus 2012). However, comprehensive 
information remains underreported and has rarely 
been extensively explored, though Thurstans (2009) 
investigated nest-site variables of the White-bellied Sea-
Eagle in Tasmania.

This study investigated the characteristics of nest-sites of 
Eastern Ospreys in two distinct areas within coastal south-
eastern Queensland: Great Sandy Marine Park (GSMP) 
and Moreton Bay Marine Park (MBMP), to determine the 
level of utilisation of artificial nesting structures in urban and 
non-urban environments. These structures include nesting 
platforms intentionally constructed for use by Ospreys and 
other structures used opportunistically (e.g. navigation 
beacons). This work will improve our understanding of the 
requirements for successful breeding of this bird in south-
eastern Queensland, where it appears to be persisting 
despite high levels of urbanisation. This is particularly 
relevant for MBMP and GSMP authorities, as protected 
areas have been shown to benefit Osprey productivity in 
Germany (Canal et al. 2018). In turn, this should inform 
decisions by local authorities in selecting locations for 
future artificial nest structures.

Study site and methods

Survey area

Two large areas of coastal estuary with varying urbanisation 
levels were surveyed in south-eastern Queensland: GSMP 
and MBMP (Figure 1). These are large coastal bays 
enclosed by large sand islands and both are dominated by 
similar vegetation (DES 2018). MBMP is located adjacent 
to Queensland’s capital city of Brisbane, supporting  
~2.4 million people, and the City of Gold Coast, supporting 
~570,000 people (Australian Bureau of Statistics 2018a, 
2019). This region has experienced rapid urbanisation, 
with an annual population growth of 2.3% for Brisbane and 
2.8% for the Gold Coast/Tweed Heads region from 2001 to 

2011 (Dedekorkut-Howes et al. 2016), and includes many 
high-rise buildings, a cruise-ship terminal, two international 
airports and a major shipping port. In contrast, GSMP is 
adjacent to the small coastal city of Hervey Bay, housing 
~54,000 people (Australian Bureau of Statistics 2018b), 
has no high-rise buildings and only a small local airport, 
and its boat traffic is dominated by the whale-watching 
tourism industry.

Most raptors tend to have large home-ranges (Peery 
2000), so a large area of coastal habitat was required to 
provide adequate survey coverage in both subregions. As 
a consequence, ~200 linear kilometres of coastline were 
surveyed in both MBMP and GSMP (Figures 2–3).

Survey methods

Surveys were conducted by boat (4-m-long aluminium 
boat) travelling at ~ 6 knots at high tide. All observations 
were made by VKT using 10 x 50 binoculars and long-lens 
photography (70–200 mm). The surveys encompassed 
similar habitat in both locations, incorporating the 
sheltered (western) side of the large sand islands to 
seaward, the eastern coastline of the adjacent mainland, 

Figure 1. Boundaries of Great Sandy Marine Park and 
Moreton Bay Marine Park, south-eastern Queensland.

Figure 2. Survey transects undertaken by boat along the 
Great Sandy Marine Park coastline, which included the 
western shoreline of Fraser Island (K’gari).

Figure 3. Survey transects undertaken by boat along the 
Moreton Bay Marine Park coastline, which included the 
western shorelines of Moreton Island (Moorgumpin) and 
North Stradbroke Island (Minjerribah).
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and circumnavigation of the numerous small islands in 
both marine parks. Gaps in the mapped transect lines 
(see Figures 2–3) indicate locations where the water was 
too shallow to survey by boat. Because of the nature of 
the survey areas, larger areas of mangrove habitat were 
surveyed in MBMP than in GSMP. Data were collected 
early in the 2018 breeding season (July), to ensure that 
any active nests had a brooding bird present and could 
thus be identified as Eastern Osprey nests. Surveys were 
conducted at high tide during the day in all weather (with 
the exception of strong winds >10 knots, for researcher 
safety) during 4–10 hours per day, depending on travel 
time and tide accessibility, across a period of 11 days.

For each nest, the following variables were recorded: 
location (GPS coordinates), supporting structure type 
[artificial (e.g. navigation beacon, power/communications 
tower, platform) or natural (e.g. living or dead tree, including 
tree species where possible)], groundcover underneath 
nest (generalised as vegetation type by researchers), 
height (measured with a Nikon Forestry 550 rangefinder 
and recorded as height of nest above high-tide level, as 
often the height of a nest above the ground could not be 
determined because of sloping terrain or limits to approach 
distance), aspect (the most direct path to water was 
considered to be the direction that the nest was facing), 
and exposure level [determined by researchers as high 
(nest at or very close to top of nesting structure, with little to 
no cover or screening foliage, and highly visible), medium 
(nest with partial foliage cover, and slightly less visible) or 
low (nest low in canopy, with much foliage surrounding it 
and therefore not easily detectable)].

In addition, all navigation beacons within the survey 
transects were assessed as either occupied by an Osprey 
nest or vacant, and nests were recorded as active or not 
active. For both parks, the number of nests on artificial 
and natural structures, the groundcover type below each 
nest, nest aspect, and especially the number of nests on 
navigation beacons were compared using chi-square tests. 
Specific locations of the nests are deliberately not reported 
here or mapped to prevent possible human interference.

Results

Artificial versus natural structures

A total of 32 active Eastern Osprey nests was detected 
during the study. There were significantly more nests 
on artificial structures in MBMP than in GSMP (P <0.05,  
χ2 = 7.04, df = 1), with the two parks showing contrasting 
trends: 75% of nests in GSMP were on natural structures 
and 75% of those in MBMP were on artificial structures. 
More nests were found in MBMP than in GSMP (Table 1).

Artificial structures

The majority of Eastern Osprey nests on artificial 
structures were on power/communication towers (mobile 
telephone, satellite, radio and powerline), with 28% of all 
nests in MBMP on these structures. Of the nests on natural 
structures (trees only), the majority in GSMP were in living 
trees, whereas in MBMP all such nests were in dead trees 
(Figure 4).

GSMP MBMP Total

Natural structures 9 (75%) 5 (25%) 14 (44%)

Artificial structures 3 (25%) 15 (75%) 18 (56%)

Total 12 20 32

Table 1. Number and percentage of Eastern Osprey nests 
found on natural and artificial structures in Great Sandy 
Marine Park (GSMP) and Moreton Bay Marine Park (MBMP).

Figure 4. Number of Eastern Osprey nests on different structures in Great Sandy Marine Park (GSMP) and Moreton Bay 
Marine Park (MBMP). Other nest structures were a ship lift, a mining ore-conveyor and an art sculpture.

N
um

b
er

 o
f 

ne
st

s

GSMP MBMP

Tree (dead)

Tree (live)

Navigation beacon

Platform

Communications tower

Other



Eastern Osprey nest-sites, coastal south-eastern Queensland  145

Navigation beacons

In total, 660 navigation beacons were surveyed, 82 in 
GSMP and 578 in MBMP. Although similar survey areas 
were covered, there were many more navigation beacons 
in MBMP. In GSMP, 81 beacons had no evidence of an 
Eastern Osprey nest, and only one had an active nest. In 
MBMP, 571 beacons had no evidence of an Osprey nest, 
and seven had nests, with five of these being active (1% of 
beacons in both parks supported active nests). There was 
no significant difference in the number of active nests on 
beacons between these two parks (P >0.05, χ2  = 4.27E-05, 
df = 1).

Nest parameters

On average, Eastern Osprey nests (on both artificial 
and natural structures) were higher above high-tide 
level in MBMP (range 4.0–65.6 m) than GSMP (range  
5.2–29.2 m) (Figure 5).

Every active nest had a high exposure, except for three 
nests in GSMP (all on natural structures), of which two 
had medium exposure and one low exposure. In both 
parks, no clear nest aspect could be determined in most 
cases because of the high level of nest exposure (e.g. on 
navigation beacons).

There was a significant difference between parks 
in groundcover below nest-sites (P <0.05, χ2  = 15.35,  
df = 7). In GSMP, most nests were above a sandy substrate, 
whereas in MBMP most were over water and none were 
over a sandy substrate (Figure 6). One nest in MBMP was 
omitted from our analysis as the groundcover beneath it 
could not be determined from the angle of the survey boat.

Discussion

This extensive survey of two large and similarly sized 
coastal areas with contrasting levels of human development 
revealed significant differences in the characteristics 
of Eastern Osprey nest-sites. More active nests were 

found in MBMP than GSMP over the early stages of 
the 2018 breeding season. Although Ospreys nested 
on artificial structures in both marine parks, significantly 
more of the nests (75%) were on these in MBMP than in 
GSMP, which showed the opposite trend (75% on natural 
structures). These results are similar to observations on 
Northern Hemisphere Ospreys, which appear to nest more 
frequently on artificial structures in areas with higher levels 
of development (Henny et al. 2010).

It is clear that in south-eastern Queensland Eastern 
Ospreys favour nesting positions with high exposure, 
but which are not necessarily high above the water. The 
majority of nests in both parks had a high exposure level, 
faced no preferred direction, and were 4.0–65.6 m above 
the water. Nests in MBMP were higher on average than 
those in GSMP although this was measured as distance 
above the water not the ground as the latter was very 
difficult to measure from a boat. The high topography of 
Moreton Island (Moorgumpin), which is surrounded by 
MBMP, might have contributed to this pattern, and the 
difference seen between parks may not be representative 
of the nesting choice of this species throughout its 
range. Nests in MBMP were predominantly over water, 
whereas those in GSMP were mostly over sand. As most 
nests in MBMP were on navigation beacons and power/
communications towers (including towers over water), this 
is not surprising and may represent a choice of available 
nesting structures rather than the substrate on which these 
were erected.

Figure 5. Mean height (to high-tide water level) of Eastern 
Osprey nests on artificial and natural structures in Great 
Sandy Marine Park (GSMP) and Moreton Bay Marine Park 
(MBMP).

Figure 6. Groundcover below Eastern Osprey nests in Great Sandy Marine Park (GSMP) and Moreton Bay Marine Park 
(MBMP).
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More navigation beacons were present in MBMP (578) 
than GSMP (82), with ~1% of the beacons supporting a 
nest in both parks. This suggests that the use of these 
structures by the Ospreys is simply opportunistic and is 
based on their availability in the landscape.

Eastern Ospreys nesting in MBMP appeared to favour 
power/communications towers and navigation beacons 
for nesting, which does pose problems for both the birds 
and the public. Birds nesting on communications towers 
may be subject to radiation toxicity (Washburn 2014) and 
fatal collision (W. Riddell pers. comm.). Birds nesting on 
navigation beacons may also represent a significant risk 
for vessels if their visibility and that of navigation lights are 
impaired by the presence of nesting material.

It is possible that Eastern Ospreys may compete for 
nesting space with other coastal raptor species, particularly 
White-bellied Sea-Eagles, which also utilise large tall trees 
such as Eucalyptus spp. for nesting (Debus 2017). The 
propensity of Ospreys to nest on artificial structures may 
reduce this competition in MBMP. Fraser Island (K’gari), 
surrounded by GSMP, is a significantly larger area than 
Moreton Island (the largest island surrounded by MBMP: 
DES 2018), and may provide more nesting sites for both 
species, possibly minimising any competition between 
species. Confirming this would, however, require further 
study.

Interestingly, nests in both parks had similar nest 
parameters such as exposure level and aspect, indicating 
that a high level of exposure with good clear access to water 
is of particular importance for Eastern Ospreys nesting in 
both urban and non-urban environments in south-eastern 
Queensland. Perhaps these factors are the most important 
aspect for nest choice, as disturbance factors (such as 
nesting on a moving ship lift and loud mining equipment 
or flashing beacon lights) are present in nesting locations 
in both parks.

During a 9-year study in Germany, productivity of 
Northern Hemisphere Ospreys was shown to increase with 
the use of artificial nesting substrates, and was also higher 
in protected than non-protected areas (Canal et al. 2018). 
These authors attributed this higher productivity to the use 
of artificial nesting, possibly from a reduction in natural 
predation pressures, and it is likely that these structures 
may similarly benefit the Australian subspecies. As 
Eastern Ospreys in the present study nested primarily on 
artificial structures in MBMP (particularly communication 
towers, powerline structures and navigation beacons), it is 
important to consider solutions for the birds’ safety as well 
as that of the local community and boat craft. It is therefore 
suggested that local councils consider installing alternative 
artificial nesting platforms throughout MBMP and that 
physical deterrents are added to favoured structures. 
Nesting platforms were critical in the recovery of Osprey 
populations in North America (Bierregaard et al. 2014), and 
as Eastern Ospreys in south-eastern Queensland appear 
to use nesting platforms readily, strategically placed nesting 
platforms across the parks should be considered. As the 
human population in south-eastern Queensland continues 
to expand rapidly (Dedekorkut-Howes et al. 2016), it is 
likely that additional communications towers will be erected 
to keep up with technological demands. It is therefore 
important to maintain suitable breeding facilities not only 
for the continued persistence of the Eastern Osprey in the 

region, but also for other coastal raptor species with which 
it competes for nesting space, such as the White-bellied 
Sea-Eagle, Brahminy Kite and Whistling Kite, and to avoid 
conflict with the ever-growing human population.
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