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Cover: Fairy terns (Sternula nereis) nesting on Bird Island, 30 November 2016. Photo: Steve Papp.
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INTRODUCTION

Bird Island and the Northern Revetment mound are artificial islands on the north-western periphery
of urban Adelaide within the Port River-Barker Inlet estuary (figure 1; Johnston & Harbison 2005).
The northern revetment is an un-vegetated cement and rock breakwater located 700 m offshore
from Outer Harbour. Construction of the revetment was completed in 1913 (Ritter, 2005). The
height of the original concrete revetment was increased by two metres with the addition of large
boulders in 1962 (Vincent, 1988). Bird Island is located on the Section Bank at the eastern end of the
northern revetment. Bird Island was created from sand and clay spoil dredged from the Port River in
1976 (Vincent, 1988).
Bird Island was separated from the Northern Revetment by 160 m until 1997, when the
Revetment was extended onto the Island to provide increased protection for the outer harbour. Bird
Island is slowly growing to the north-east as sediments accumulate from the northerly movement of
sand from the Adelaide beaches to the south. The island was 900 m long in 1987 (Vincent, 1988),
and is currently 1.8 km long and up to 200 m wide. The highest point is about three metres above
sea level at high tide. When it was first constructed, Bird Island was planted with nitre bush (Nitraria
billardierei) to stabilise it against tidal erosion. Since then the island has been colonised by coastal
plants, particularly coast saltbush (Atriplex cinerea) on higher ground, with Australian sea blite
(Suaeda australis) and samphire (Sarcocornia quinqueflora and Tecticornia spp.) on lower areas.
Since 2005 mangroves (Avicennia marina) have established on finer sediments within protected
embayments on the island. Several species of introduced plants have also established on Bird Island,
some of which (e.g. African boxthorn) are the subject of ongoing management (Ecological Evaluation
Pty Ltd, 2014).
The waters surrounding Bird Island and the revetment mounds at Outer Harbour are part of
the Adelaide Dolphin Sanctuary administered by the South Australian Department of Environment
and Water (DEW). The northern part of Bird Island is administered by the South Australian
Department of Planning, Transport and Infrastructure (DPTI). The Northern Revetment and southern
portion of Bird Island is under control of Flinders Ports Pty Ltd by formal agreement with D PTI until
2100 (Ecological Evaluation Pty Ltd, 2014). Management of wildlife on the northern revetment and
Bird Island is undertaken by SA DEW under a tripartite memorandum of understanding between
DPTI, Flinders Ports Pty Ltd and DEW.
As part of the planned management of Bird Island (DEWNR, 2016; Ecological Evaluation Pty
Ltd, 2014) an intensive rat control program was undertaken during November and December 2017.
Over this period, 142 bait stations were laid out over the island (DEWNR, 2016). The purpose of this
exercise was to reduce rat predation on the birds nesting on the island.
This report summarises monthly abundance estimates of colony nesting birds recorded
breeding on the northern revetment and Bird Island between July 2015 and June 2018, (2) provides
an assessment of historical changes in the abundance and breeding activity of these species, insofar
as available historical records permit, and (3) assesses the impact of the 2017 intensive rat control
programme on bird breeding.
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METHODS

Bird Island and the northern revetment were visited at the end of each calendar month between July
2015 and June 2018. During each visit a thorough search was made to record the presence of colony
breeding birds. The abundance of each species found breeding was recorded, as was the location
and extent of breeding colonies. Bird names used follow Menkhorst et al. (2017).
Silver gulls and Australian white ibis have bred over most of Bird Island in the past (Johnston,
unpublished data) and their nests were too numerous to obtain accurate total population counts.
Therefore twelve photo points were established across the island to monitor changes in silver gull
and white ibis abundance at these fixed points. The WGS 84 co-ordinates for the photo points are
given in Appendix 1. A 360o panorama of photographs was taken at each photo-point on each
monthly visit. The initial photograph in each panorama was centred on a known landmark, and this
photograph was used to estimate the abundance and nesting activity of gulls and ibis. The
panoramic photographs for each site will provide a record seasonal and longer-term environmental
changes (e.g. sand movement & vegetation) on Bird Island. The location of these photo points is
shown in Figure 2. Other colony breeders on Bird Island form discrete colonies allowing accurate
counts of the number of nests. Data for these species are reported as the number of active nests
(containing eggs or nestlings) at the time of each monthly census.
The number of black-faced cormorants on the northern revetment were recorded using a
handheld SONY handycam DCR-SX60 from a boat. A boat was driven slowly along the full length of
the revetment on the Port River side to allow a video of the entire colony. The video was then
viewed using VLC media player on a personal computer to count the number of cormorants present.
Counts included only adults and free-flying fledglings.
Data on monthly rainfall at the Parafield Airport, 14km East of Bird Island were obtained
from the Bureau of Meteorology website (http://www.bom.gov.au/climate/data, accessed 25 July
2018).
The impact on the rat control programme was assessed by comparing the abundance of
each species of colony-nesting bird during the 3 month period prior to baiting (i.e. August-October
2017) and the 3 month period following baiting (i.e. January-March 2018) to the equivalent time
periods during the 2015-16 and 2016-17 using a two-way analysis of Variance. Comparison between
years was used to assess annual variation in environmental conditions. Comparison between the
months before and after rat control was used to assess variation due to the control programme. This
is a simplistic analysis, but the sample size did not justify more a more sophisticated analysis.

RESULTS

Photo-points
Eleven photo-points (PPs) were established on Bird Island on 29 July 2015 (Figure 2). Each PP is
marked with a 1.8m star dropper. One of these (PP6) was decomissioned on 28 February 2017
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Figure 1: Oblique aerial photograph of the Outer Harbour taken from the north-west in 1993. Photo: South Australian
Department of Environment and Water
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because the island had moved to the east following a series of storms in last half of 2016 (see
below). This had left PP6 in an intertidal area, where birds were no longer able to breed due to
regular tidal inundation. That PP was replaced with a new PP (12) on 28 February 2017. PP12 was
placed near the growing north-eastern coast of the island (Figure 2). GPS co-ordinates for each of
the twelve PPs are given in Appendix 1. The first and last photographs taken at each photopoint can
be found in Appendix 2.

Figure 2: The location of twelve photo points on Bird Island.

Rainfall
Average monthly rainfall at Parafield Airport, 14km East of Bird Island, is shown in Figure 3. Rainfall
during the latter half of 2015 was unremarkable, 2016 was wetter than average, and the first half of
2017 has been drier than usual. Several storms during late 2016 caused flooding in the Adelaide area
and widespread failings of electricity supply in South Australia. These storms were accompanied by
storm surges. Together with high tides, these surges caused substantial movement of sand on Bird
Island (see Appendix 2).
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Figure 3: Observed (black bars) and average (white bars) monthly rainfall at Parafield Airport, 14 km
east of Bird Island over three years between July 2015 and June 2018.

Colony breeding birds
Nine species of birds were recorded breeding in colonies on Bird Island and the northern revetment
between July 2015 and June 2018. Silver Gulls, Australian white ibis, straw-necked ibis, Australian
pelican, crested tern, Caspian tern, fairy tern and little egrets were recorded breeding on Bird Island.
Black-faced cormorants were recorded breeding on the Northern Revetment Mound.
These birds fell into two groups with respect to their breeding season. Crested terns,
Caspian terns, fairy terns and little egrets bred over summer. Silver gulls, Australian white ibis, strawnecked ibis, Australian pelicans and black-faced cormorants bred during winter-spring.
A tenth colony breeding species, the Royal Spoonbill, has been recorded breeding on Bird
Island in the past (Johnston, unpublished data), but was not recorded breeding there between July
2015 and June 2018. However, they have been observed in nuptial plumage on Bird island,
suggesting they breed nearby.

Silver gulls have increased in number substantially in South Australia since the early 1900s
(Ottaway, Carrick & Murray, 1988), largely due to the increased availability of anthropogenic food
across Adelaide generally. Silver gulls began nesting on the Northern Revetment in 1955 (Cleland,
1956). Between 400 and 2000 gulls nested there, prior to the construction of Bird Island (Ottaway et
al., 1988; Vincent, 1988). Silver gulls began nesting on Bird Island in December 1979, when 20,000
nests were recorded; by October 1987 over 50,000 silver gulls were nesting over all of the vegetated
parts of the island (Vincent, 1988). Silver gulls cause an occasional nuisance in the Royal South
Australian Yacht Squadron by nesting on boats (Johnston, unpublished data).
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The Wingfield Dump provided a ready source of food for gulls breeding on Bird Island until
operations at the dump were largely enclosed by buildings in late 2005. The number of breeding
gulls on Bird Island declined notably to about 15,000 in 2006, and only 150 nests were attempted in
the particularly dry year of 2007 (Johnston unpublished data 1990-2007). The numbers of silver gulls
breeding on Bird Island increased during 2008-2010 to about 15,000 again in 2006 (Johnston
unpublished data). Silver gulls have not returned to the high numbers recorded while Wingfield
dump offered a ready source of food. Bird Island was one of several study sites used to assess the
interactions between silver gulls and aquaculture (Harrison, 2010).

Australian white ibis were first recorded breeding on Bird Island in 1997 when there were about 30
pairs nesting in a large nitre bush at the southern end on the island (Johnston, unpublished
observations). Up to 500 pairs nested on nitre-bushes across the Bird Island in 2005 and 2006. Forty
nests attempted in 2007 were abandoned. ~600 pairs bred during 2008 and ~700 in 2009.
White ibis have increased their distribution, have started breeding in urban environments
across eastern Australia in the past few decades, and are regarded as pests in some areas (Martin,
French & Major, 2012; Martin, French & Major, 2007; Murray & Shaw, 2006). White ibis naturally
breed in ephemeral wetlands, which have reduced in number historically with the regulation of the
River Murray and drainage of south-eastern South Australia. Apart from a breeding colony derived
from escaped aviary birds at Gorge Wildlife Park at Cudlee Creek in the 1950s (Steve McKechnie,
personal communication 2016), Bird Island appears to have been the first breeding site for white ibis
near Adelaide. White ibis have subsequently been recorded breeding at several other places in the
Adelaide metropolitan area (Jason Van Weenan, personal communication, 2016).

Australian pelicans were first recorded nesting at the southern end of Bird Island in October 1986
(Vincent, 1988). Thirty two nests were recorded in 1986, 53 in 1987 and 120 in 1988 (Carpenter,
Black, Harper & Horton, 2003; Vincent, 1988). Figure 6 summarises the available data on the number
of pelican nests recorded on Bird Island between 1986 and 2017 (Carpenter et al., 2003; Johnston,
2016a; Johnston, 2016b; Johnston, unpublished data; Vincent, 1988; Whaites, 1998). Figure 7 shows
the monthly variation in the number of pelican nests on Bird Island between July 2015 and June
2018. A noteworthy increase in pelican nesting activity followed several high rainfall events in the
last half of 2016. This is consistent with the notion that rainfall stimulates pelicans to breed
(Johnston, 2016b; Reid, 2009).
During 2015 at least 219 pelicans fledged from 477 nests, giving a breeding success of 0.46
fledglings per nest. In late 2016 at least 430 pelicans fledged from 415 nests, giving a breeding
success of 1.04 fledglings per nest. In early 2017, no eggs hatched from 74 nests, giving a breeding
success of 0 fledglings per nest. This low breeding success was due to disturbance of colonies and
egg predation by foxes that arrived on the Island during February 2017.
Bird Island is one of two regular pelican breeding sites on the South Australian coast that are
known to have hosted more than 1000 nests (Johnston, unpublished data), the other being on the
Coorong (Manning, 2010; Manning, 2011). Inland pelican colonies are sometimes very much larger
than these coastal breeding sites (e.g. about 50,000 nests at Lake Eyre South in 1990; Waterman &
Read, 1992), but are ephemeral.
Leg bands and/or wing tags have been applied to over 2100 young and adult pelicans on Bird
Island since 1990 (Johnston, unpublished observations). The wing tags are individually numbered
yellow Allflex™ cattle ear tags placed on the patagium of the right wing (Johnston, 2017). Reports of
leg-banded and wing-tagged pelicans have shown that pelicans from Bird Island disperse widely
throughout eastern Australia
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Figure 4: Bar graph showing the number of silver gulls (Chroicocephalus novaehollandiae) recorded
in each month at eleven photo-points on Bird Island over three years between July 2015 and June
2018.

Figure 5: Bar graph showing the number of Australian white ibis (Threskiornis molucca) recorded in
each month at eleven photo-points on Bird Island over three years between July 2015 and June 2018.
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(Johnston, Waterman & Manning, 2015; Johnston, unpublished data; Johnston & Wiebkin, 2008). A
pelican leg banded as a chick at Bird Island in 1991 was recovered from the stomach of a saltwater
crocodile (Crocodylus porosus) in 2002 at Arafura Swamp, in the Northern Territory (12 o23’S,
135o02’E), 2,494 km to the north-north-east (Johnston et al., 2015).
Along with the more normal fish and crustaceans, chicken pieces and pork rind were
regurgitated by adult and crèche-young pelicans during several visits during 2016. In the past waste
meat has, at times, been a major part of the diet of pelicans breeding on Bird Island (Johnston,
unpublished data). The pelicans have scavenged this meat from refuse dumps and small goods
factories. On several occasions adult pelicans brought large amounts of plastic-bag-covered chicken
breast fillet to the island (e.g. 8 August 2002; Johnston, unpublished data). A nestling was found
dead on 17 April 2004 with partially ingested chicken breast fillet surrounded by a plastic bag lodged
in its gullet (Johnston, unpublished data).
On 30 December 2016 several pelican nestlings under a week old appeared unusually pallid
(Figure 8). These birds were similar to, though less icteric, than nestlings observed previously on Bird
Island. Nestlings previously found with these symptoms became icteric, exhibited green diarrhoea
and usually died within 48 hours. Nestlings showing these symptoms generally occurred in clusters
during cold, wet weather, suggesting an infectious agent may be responsible. Upon seeing the photo
in Figure 8, veterinarian members of the IUCN pelican specialist group suggested that the pallid
nestlings may be exhibiting Pasteurellosis. This disease is caused by Pasteurella multocida, a gramnegative, non-motile, penicillin-sensitive coccobacillus that causes atrophic rhinitis in pigs, bovine
hemorrhagic septicemia in cattle and buffalo, and fowl cholera in poultry. It can also cause a
zoonotic infection in humans. Outbreaks of fowl cholera can often be traced back to presence of
Pasteurella-infected rodents, which pass on the disease through bites and scratches.

Figure 8: Australian pelican nestlings on Bird Island exhibiting normal (above) and pallid (below)
colouration on 30 December 2016.
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Figure 6: Bar graph showing the available annual counts of pelican nests on Bird Island between
1986 and 2017. No data were collected in years with no bar; pelicans were almost certainly breeding
on the island in those years, but we do not know how many nests were present.

Figure 7: Bar graph showing the number of Australian pelican (Pelecanus conspicillatus) nests
recorded in each month on Bird Island over three years between July 2015 and June 2018.
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On 6th January 2017 three pallid and two normal pelican nestlings were collected for
veterinary investigation in collaboration with Dr Wayne Boardman of the Adelaide University
Veterinary School. In terms of gross anatomy, the sick birds’ livers were discoloured (grey-yellow
with red lesions) and friable, the lungs were congested and they were distinctly anaemic. Despite
this, histopathology identified no significant lesions in any of the organs sampled. Aerobic and
anaerobic bacterial culture yielded very light growth of several species of bacteria (Staphylococcus
sp., Plesiomonas shigellosis, Fusobacterium sp., and Clostridium sp.). As there was no evidence of
inflammation in any histologic tissue section examined, these bacteria may have represented postmortem contaminants. Pasteurella infection was not identified, or ruled-out as a potential causative
agent.
Studies of Australian pelicans on Bird Island have covered breeding biology (Davy, 1998;
Gunn, 2000; Johnston, 2010; Johnston, 2016a; Johnston, 2018a; Whaites, 1998), the impact of foxes
on pelicans (Johnston, 2016b), physiology and anatomy (Pearson, Seymour, Baudinette & Runciman,
2002; Runciman, Seymour, Baudinette & Pearson, 2005; Seymour, Runciman, Baudinette & Pearson,
2004), and movements of individually marked pelicans (Johnston, 2017; Johnston et al., 2015;
Waterman, Manning, Johnston & Fuller, 2014).
Twelve pelican eggs and chicks were taken from Bird Island for use in the production of a
movie, 'Storm Boy', between July and October 2017 (under permits from DEW). The second laid
egg/hatched chick was taken from each of twelve nests. This minimised the impact on the
population because it is usual for only the first chick to survive in Australian pelican nests (Johnston,
2018a). Eggs were incubated artificially and chicks were hand raised and trained. These pelicans are
permanently housed in Zoological collections in South Australia (Adelaide Zoo, Gorge Wildlife Park,
and Kangaroo Island Wildlife Park) and Queensland. The movie will be released in January 2019.

Black-faced Cormorants are endemic to the rocky coasts of southern Australia. Waterman (1968)
found a colony with 250-300 nests on the Northern Revetment in May 1967, and suspected that the
species may have nested there since the height of the revetment was increased in 1962. Since then,
the colony has gradually grown, with about 2,000 nests in 1987 (Vincent, 1988) and up to 6,000
nests during the early 1990s (Johnston & Wiebkin, 2008). South Australia is the breeding stronghold
for this species and the nesting colony on the northern revetment is one of the largest colonies of
this species known at present (Marchant & Higgins, 1990). However, many colonies in Spencer Gulf
are poorly documented and of unknown size (Copley, 1996; van Tets & Barlow, 1977).
At Outer Harbour Black-faced cormorants breed during winter (Figure 9) and many nests are
destroyed by winter storms in most years (Johnston, unpublished data). This is very different from
the summer breeding colonies of this species in southern Spencer Gulf (Copley, 1996; Goldsworthy,
pers. comm.; van Tets & Barlow, 1977). In the Bass Strait black-faced cormorants also breed in
winter (Taylor, 2006; Taylor, Dann & Arnould, 2013). The silver gulls that breed on Bird Island
depredate eggs and young of black-faced cormorants on the revetment mound (Johnston,
unpublished data).
Studies of the breeding biology, movements and behavioural ecology of black-faced
cormorants have been undertaken on the northern revetment (Howell, 2009; Riordan, 2015;
Riordan, Gardner, Fitch & Johnston, 2013; Riordan & Johnston, 2013; Waterman, 1968).
Fairy terns: The Australian subspecies of Fairy tern (Sternula nereis nereis) is listed of vulnerable
under the Federal EPBC Act and the species is listed as endangered under the South Australian
National Parks and Wildlife Act. This small tern occurs along sheltered coasts and estuaries, and
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nests on islands. The species has declined across South Australia in recent years (Manning, 2012;
Paton & Rogers, 2009).
There are records of fairy terns from Torrens Island (Rix, 1978) and Mutton Cove (Winslet &
Winslet, 1987). Ten to twenty pairs of fairy terns bred on Bird Island each summer (NovemberFebruary) between 2001 and 2010 (Johnston, unpublished data). Six nests were destroyed by foxes
in November 2011 (Johnston, unpublished data), and 17 nests were found on Bird Island in February
2012 (Manning, 2012). Bird Island is one of nineteen known breeding colonies of fairy terns in South
Australia and represented ~10% of the fairy terns recorded breeding in South Australia during 20112012 (Manning, 2012). The large number of fairy terns (up to 130 birds on 31 December 2015 and
nests (102 in two separate colonies on 31 December 2015 and 30 January 2016) recorded on Bird
Island during the summers of 2015-2018 (Figure 10) demonstrates that this location harbours a very
significant breeding colony for this species in South Australia. However, many fairy tern nests were
flood by high tides associated with storm surges (Figure 10). It is not possible to provide accurate
numbers of fledglings from monthly visits because fairy terns have relatively short incubation and
periods of dependence on their parents (each ~ 20 days), and are very mobile and cryptically
coloured between leaving the nest as "runners" and fledging.
Caspian terns occur around sheltered coasts, estuaries and freshwater lakes, with about 1,000
breeding pairs in South Australia (Copley, 1996). Forty to fifty nests were recorded on Bird Island in
the late 1980s (Vincent, 1988). Between 2001 and 2010 70 to 113 nests were recorded during
October-December on the northern end of Bird Island (Johnston, unpublished data). Figure 11 shows
the monthly variation in the number of Caspian tern nests on Bird Island between July 2015 and June
2017.

Crested terns occur widely in coastal waters with about 25,000 pairs breeding South Australia
(Copley, 1996). About 5 nests were found on Bird Island in 1986 and 20 in 1987 (Vincent 1988).
Between 1990 and 2010, up to 200 pairs nested on Bird Island between October and November in
most years (Johnston, unpublished observations). A large (5000 + pairs) breeding colony occurs on
Troubridge Island, on the western shore of St Vincent Gulf (Close, 1982; Johnston & Wiebkin, 2008;
McLeay, 2010). Many beach-washed birds with leg bands found on Bird Island have been banded as
nestlings on Troubridge Island (Australian Bird & Bat Banding Scheme, unpublished data).

Little egrets are listed as rare under the South Australian National Parks & Wildlife Act. They were
first noted in South Australia at Outer Harbour in 1952 (Glover, 1957; Glover & Schodde, 1956).
Since then little egrets have been recorded over the eastern two thirds of the state (Atlas of Living
Australia, 13 June 2016). The species has been recorded regularly in the Outer Harbour area since
1954 (Glover & Schodde, 1956; Winslet & Winslet, 1987). Prior to 1980 little egrets were generally
seen on the eastern coast of Gulf St Vincent between February and October (Parker, Eckert, Ragless,
Cox & Reid, 1979). Since 1990 they have been more common (though never particularly so) during
October - January (Johnston, unpublished data). In summer they generally had head streamers and
body plumes, indicating they were breeding nearby. Little egrets have been recorded breeding at
Lake Alexandrina (1967-1971; Close, Bonnin, Waterman & Connell, 1982), Price Salt Field (1984;
Treloar, Underwood & Reid, 1986) and at Torrens Island Conservation Park (since 1984; Vincent &
Paton, 1986). Periodic visits to the Torrens Island Conservation Park have shown that little egrets
have bred at the colony originally described by Vincent and Paton (1986) in most summers since
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Figure 9: Bar graph showing the number of black-faced cormorants (Phalacrocorax fuscescens)
recorded in each month on the Northern Revetment Mound over three years between July 2015 and
June 2018.

Figure 10: Bar graph showing the number of fairy tern (Sternula nereis) nests recorded in each month
on Bird Island over three years between July 2015 and June 2018. White bars show nests that failed
due to flooding; solid bars show nests that were not flooded.
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Figure 11: Bar graph showing the number of Caspian tern (Hydroprogne caspia) nests recorded in
each month on Bird Island over three years between July 2015 and June 2018.

Figure 12: Bar graph showing the number of crested tern (Thalasseus bergii) nests recorded in each
month on Bird Island over three years between July 2015 and June 2018.
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1990 (Johnston, unpublished data). This species was first recorded breeding on Bird Island during the
summer of 2015-2016. This colony is the fourth breeding site documented for this species in South
Australia. Little egrets did not breed on Bird Island during the 2017-2018 summer.

Straw-necked ibis were recorded on at least three nests on Bird Island during 2016. One nest was
accompanied by a pair of straw-necked ibis, and a single young is known to have fledged from that
nest during September 2016. The other two nests were accompanied by mixed pairs of white and
straw-necked ibis (Figure 14). It is not known whether these nests fledged hybrid offspring. In
addition an adult hybrid was observed on September 1 (Figure 15)
At least five mixed pairs of white and straw-necked ibis have nested on Bird Island since
2002 (Johnston, unpublished data). This has resulted in at least four hybrid ibis reaching adulthood.
Two of the hybrids hatched in 2002 back-crossed to white ibis in 2006, producing nestlings that were
indistinguishable from white ibis nestlings.

Figure 13: Bar graph showing the number of little egret (Egretta garzetta) nests recorded in each
month on Bird Island over three years between July 2015 and June 2018.
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Figure 14: A mixed pair of an Australian white ibis and a straw-necked ibis on Bird Island on July 29
2016 (Photo: Greg Johnston)

Figure 15: An adult hybrid white x straw-necked ibis (left) and an Australian white ibis on Bird Island
on 1 September 2016 (Photo: Steve Papp).
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Figure 16: A pelican egg that had been eaten by a fox near abandoned pelican colony 9 on 1 July
2017. (photo: Greg Johnston)

Figure 17: Bar graph showing the number of pelican nests on Bird Island in each month of 2017.
White bars show the number of nests destroyed by foxes, while they were resident of the island
(indicated by horizontal bar). Dots show mean number of nests on Bird Island during each month
June 2015 - December 2017. Pelicans made fewer nests than usual while foxes were present and all
clutches laid while foxes were resident were destroyed by direct egg predation or due to disturbance
when foxes entered colonies to take eggs.
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Foxes
In the past foxes have had a substantial impact of breeding pelicans on Bird Island (Johnston,
2016b). Six fairy tern nests were destroyed by foxes in November 2011 (Johnston, unpublished
data). No evidence of foxes was found on Bird Island between June 2015 and January 2017. On 28
February 2017 fox tracks were found on the northern section of Bird Island between PP12 and PP8.
Nine pelican colonies were abandoned due to disturbance by foxes and pelican eggs were found
depredated between April and August 2017 (Figure 16 & 17). Four fox dens were located on the
southern section of Bird Island during May and June 2017. These were fumigated in June and
August, and no further fox activity was noticed for some time thereafter, and there were no
subsequent incidences of pelican egg predation or colony abandonment.

Effects of rat baiting on colony-breeding birds
The intensive rat control program on Bird Island during November-December 2017 had no
measurable effect on rat activity (Johnston, 2018b) or breeding activity of six species of birds on Bird
Island (Table 1; Figures 18).

Table 1: The results of two-way analyses of variance testing for the effect of year and rat control on
the abundance of six species of colony-breeding birds on Bird Island.
Species

Silver gull
White ibis
pelican
crested tern
Caspian tern
fairy tern

Year
F-statistic
P
16.812
0.152
81.000
0.07
1.052
0.492
0.965
0.506
12.250
0.177
3.170
0.326

Comparison
Rat control
F-statistic
P
1.095
0.486
1.000
0.500
0.034
0.885
1.561
0.430
2.743
0.346
1.059
0.491
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Interaction
F-statistic
P
0.812
0.384
0.928
0.353
3.165
0.099
0.492
0.496
0.165
0.691
1.654
0.221

Figure 18: Bar graphs showing the mean (± 95% confidence interval) breeding activity of (A) silver gulls, (B) Caspian terns, (C) Australasian white ibis, (D)
crested terns, (E) Australian pelicans, and (F) fairy terns on Bird Island. The bars show the abundance of each species before (black) and after (hatched) rat
control occurred in 2015-2016 before intensive rat control occurred (left) and in 2017 when intensive rat control took place (right). Differences between the
hatched bars in each graph are a measure of the impact of rat control. Differences between the solid bars in each graph are a measure of variation between
years unrelated to the rat control program.
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DISCUSSION

Nine species of colonial birds bred on Bird Island and the northern revetment between July 2015 and
June 2018. A tenth species, the Royal Spoonbill, has bred on Bird Island in the recent past. This
concentration of breeding birds on these artificial islands, on the periphery of urban Adelaide is a
remarkable phenomenon which provides both challenges for management and also opportunities to
demonstrate positive biodiversity outcomes.
Bird Island and the northern revetment are home to significant breeding colonies of seven
species of birds which should be managed for conservation. Fairy terns are the most significant
species recorded breeding on Bird Island. The number of fairy tern nests recorded on Bird Island
represent a large proportion of the known breeding population in South Australia of this Federal and
State listed species. The discovery of a fourth breeding site for the State listed little egrets on Bird
Island during the summer of 2015-2016 is noteworthy. Bird Island also harbours important breeding
colonies of crested terns, Caspian terns and Australian pelicans. The breeding colony of Black-faced
cormorants on the Northern Revetment is one of the largest colonies of this endemic Australian
species known at present.
Two species of birds breeding on Bird Island have expanded in number and distribution
historically in South Australia and represent potential pest species, which may require management
to reduce their numbers. Silver gulls are predators of other colony-breeding birds and have
increased in abundance over the past century in regulating response to anthropogenic increase in
food availability (Harrison, 2010; Ottaway et al., 1988). The role that food availability plays in Silver
gull population is indicated by the reduction in the number of Silver gulls breeding on Bird I sland
before and after enclosure of the Wingfield dump. Fifty thousand gulls nested on Bird Island prior
while Wingfield was an open air refuse dump (Vincent, 1988). The number of gulls fell by about two
thirds after the Wingfield dump became an enclosed refuse collection depot, reducing the amount
of food available to the gulls.
Across eastern Australia, white ibis have moved into urban environments as their natural
foraging habitat and wetlands they use to breed have deteriorated (Martin et al., 2012; Martin et al.,
2007). Although present on the Adelaide plains, White ibis did not naturally breed there until 1997.
They now breed at several places in the Adelaide area, where they have not previously bred. Both
silver gulls and Australian white ibis are subject of management to reduce their numbers elsewhere
in Australia.
The potential occurrence of pasteurellosis among pelican nestlings on Bird Island is of some
significance, as this disease can cause high levels of mortality in birds and can be Zoonotic. If
present, the disease may have come from offal collected by pelicans at refuse dumps and/or small
goods factories. The disease could also be carried by the black rats which inhabit Bird Island, is not
restricted to pelicans and is likely to affect any bird exposed to the pathogen.
The photo-points established on Bird Island now provide a monthly record of changes in
vegetation, as well as bird numbers during 2015-2018. These photo-points may be used to measure
responses of native vegetation to future environmental changes and management activities, and are
the basis for measuring the abundance of silver gulls and white ibis on Bird Island.
Fairy terns are a particular focus of management on Bird Island (Ecological Evaluation Pty
Ltd, 2014). The current monthly censuses has provided useful information on the seasonality and
causes of nest failure in fairy terns. However, the short breeding cycle of this species (20 days
incubation, followed by ~20 days from hatching to fledging) means that monthly censuses have
21

limited capacity to provide reliable information on fairy tern breeding success on Bird Island. A plan
has been developed to address this problem using community volunteers and trail cameras to
monitor fairy terns with higher temporal resolution with the specific aims of measuring the impact
of predation on fairy tern breeding success (Lamanna & Stephens, 2018).
Flooding following high tides and storm surges has been a major cause of failed fairy tern
breeding on Bird Island (Figure 19), as it is elsewhere (Lacey & O'Brien, 2015; Paton & Rogers, 2009).

Figure 19: A fairy tern colony near the north-western coast of Bird Island following inundation by
high tide and storm surge on 20th December 2017. The pin markers indicate where nests present on
4 December. (Photo: Steve Papp).

There is an increasing likelihood that the open, low-lying areas favoured by fairy terns for nesting on
Bird Island will be flooded due to rising sea levels. Monthly mean sea level recorded by the tidal
gauge at Outer Harbour between 1940 and 2016 (Permanent Service for Mean Sea level 2017)
indicate a sea level rise of 2.9mm/year (Figure 20). This is the combined result of land subsidence in
the Port-River - Barker Inlet estuary (2.2mm/year) and sea level rise (0.7 mm/year; Belperio, 1993).
To counteract this threat to breeding fairy terns on Bird Island consideration could be given to
creating suitable nesting habitat, raised above the level of likely inundation.
Weed control is a major management activity underway on Bird Island (Ecological Evaluation
Pty Ltd, 2014). In the past Royal Spoonbills have preferentially used tall boxthorn bushes, a declared
weed of national significance, as nesting sites. This was the basis of a previous recommendation that
boxthorn control maintain the structure of large boxthorns on Bird Island. However, spoonbills were
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not detected breeding on Bird Island during 2015-2018. Over the past decade boxthorn have
undergone a substantial increase on the island. Control of boxthorn is becoming increasingly
important as they (1) now limit access to parts of the island for pest animal management, (2) are a
source of significant mortality of young birds that get tangled in the bushes and (3) provide a source
population for reinvasion of nearby mainland areas, undermining established boxthorn control
programs elsewhere.

Figure 20: Monthly maximum (red), mean (green) and minimum (blue) sea levels recorded by the
tidal gauge at Outer Harbour between 1940 and 2016.
Source: http://www.bom.gov.au/ntc/IDO70000/IDO70000_61600_SLI.shtml
Predation by introduced mammals has led to population declines of many species around
the world. The influence of introduced predators on islands is well documented (Blackburn, Cassey,
Duncan, Evans & Gaston, 2004), and they can also have strong effects on mainland populations
(Salo, Korpimäki, Banks, Nordström & Dickman, 2007). The reappearance of foxes on Bird Island on
28 February 2017 is noteworthy in this regard. Foxes have previously caused considerable damage to
pelican breeding colonies on Bird Island (Johnston, 2016b), and also depredated fairy tern nests (see
above). Foxes have had severe impacts on the ecology of islands through predation on breeding bird
populations, and have been the focus of predator-removal programs for conservation around the
world (Krajick, 2005). Foxes are known to access Bird Island by traversing Section Bank on
particularly low tides from Torrens Island (Johnston, 2016b), although other avenues of access
cannot be ruled out. Continued vigilance will be required to detect ongoing incursions by foxes onto
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Bird Island. Removal of any foxes that reach Bird Island will be necessary to safe-guard the bird
breeding colonies there.
Black rats (Rattus rattus) are a common commensal mammal that occurs in Harbours
throughout the world, and a substantial population of this species inhabits Bird Island and the
northern revetment. The specific identity of the rats on Bird Island was confirmed based on
photographs by Dr Catharine Kemper, Curator of Mammals at the South Australian Museum. Rats
are well-known predators of breeding birds (Towns, Atkinson & Daugherty, 2006). Management to
reduce the density of rats on Bird Island would seem wise, given the record of introduced rats
exterminating island populations of birds throughout the world (Jones, Tershy, Zavaleta, Croll, Keitt,
Finkelstein & Howald, 2008) and the importance of Bird Island as a breeding location for significant
breeding birds, particularly fairy terns. However, black rats readily re-invade islands within 1km of a
mainland source population (Towns et al., 2006). Thus long-term removal rats from Bird Island is not
likely to be possible. Nevertheless, a program to reduce the population density of rats on the island
was in place between 2014 and 2016. This was replaced by an intensive rat control program during
November and December 2017 (DEWNR, 2016). No rat control has been attempted during 2018. The
purpose of reducing the density of rats on the island was to benefit the birds that breed on Bird
Island, particularly fairy terns. No effect of the intensive rat control program in late 2017 was
detected (Johnston, 2018b; Table 2; Figure 18). This may be because the intensive rat control (1)
caused no measurable decline in rat abundance over and above the previous rat control between
2014 and 2016, (2) occurred as there was a change-over in breeding activity between winter-spring
and summer breeding bird species, and (3) occurred in the driest of the past three years when
breeding activity was low. Some combination of these three reasons is likely.
Foxes have had a measurable impact of pelicans on Bird Island (Johnston, 2016b; Figure 17),
whereas rats have not had any measurable effect of any of the six birds that have colonies on the
island (Table 2; Figure 18). Therefore priority should be given to establishing a means of removing
foxes as they reach Bird Island.

Recommendations







Continue monthly monitoring breeding birds to provide information on population changes
in response to management activities.
Monitor fairy terns more frequently, ideally weekly, when they breed on the island
(November-February) to measure the impact of inundation by tidal/storm surges and/or
predation on their breeding success.
Consider creating suitable nesting habitat, raised above the level of likely inundation.
Develop an operations procedure for fox management on Bird Island that will allow swift
removal of any foxes as they are detected on the island.
Monitor Bird Island for the arrival of foxes with a view to removing them as quickly as
possible following each incursion.
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Appendix 1
Location of photo-points on Bird Island, Outer Harbour
Datum: WGS 84

Photo
point
1
2
3
4
5
6
7
8
9
10
11
12

Northing

Easting

54H 0269796
54H 0269739
54H 0269640
54H 0269940
54H 0270058
54H 0270329
54H 0270480
54H 0270400
54H 0270074
54H 0269961
54H 0269870
54H 0270696

6150247
6150208
6150140
6150551
6150888
6151286
6151376
6151279
6150491
6150419
6150357
6151380

Date
installed
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
29 Jul 2015
28 Feb 2017

28

Date
decommissioned
28 Feb 2017
-

Appendix 2
Examples of environmental changes detected with photographs taken at photo-points on Bird Island
between July 2015 and June 2018
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PP1 29 July 2015

PP1 1 July 2017

PP1 29 June 2016

PP1 2 July 2018
30

PP2 29 July 2015

PP2 1 July 2017

PP2 June 2016

PP2 July 2018
31

PP3 29 July 2015

PP3 1 July 2017

PP3 29 June 2016

PP3 2 July 2018
32

PP4 29 July 2015

PP4 1 July 2017

PP4 29 June 2016

PP4 2 July 2018
33

PP5 29 July 2015

PP5 1 July 2017

PP5 29 June 2016

PP5 2 July 2018
34

PP6 29 July 2015

PP6 1 July 2017

PP6 29 June 2016

PP6 23 December 2017
35

PP7 29 July 2015

PP7 1 July 2017

PP7 29 June 2016

PP7 2 July 2018
36

PP8 29 July 2015

PP8 1 July 2017

PP8 29 June 2016

PP8 2 July 2018
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PP9 29 July 2015

PP9 1 July 2017

PP9 29 June 2016

PP9 2 July 2018
38

PP10 29 July 2015

PP10 1 July 2017

PP10 29 June 2016

PP10 2 July 2018
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PP11 29 July 2015

PP11 1 July 2017

PP11 29 June 2016

PP11 2 July 2018
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PP12 1 July 2017

PP12 2 July 2018

PP12 28 February 2017
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