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Executive Summary 

Fifty-two percent of migratory shorebird populations worldwide are in decline (Nebel et al., 2008) 

and 20% of species that regularly use the East Asian-Australasian Flyway have been officially 

classified as globally threatened with substantial population decline (Milton, 2003).  The threats that 

these birds face are largely related to habitat loss, however, both migratory and resident shorebirds 

face numerous other threats.  These threats include: global warming and sea level rise, water 

pollution, predation by introduced predators such as foxes and cats, and human disturbance.  Both 

migratory and resident shorebirds are also threatened in Australia, where the major risks to 

shorebird populations are human disturbance, predation, habitat loss and degradation and lack of 

knowledge and awareness to shorebird conservation needs. 

The objective of the study was to develop an adaptive experimental management approach using 

management techniques to address specific threat to shorebirds.  Building on the activity 

undertaken by Queensland Wader Study Group, which mapped over 200 shorebird roost and nesting 

locations along the Burnett Mary region and identified/typified potential threats to these sites, a 

workshop with stakeholders, and interest groups was held to facilitate knowledge exchange and 

identify management priorities for addressing major threats to shorebirds in the Burnett Mary 

region.  From October 2007 to April 2008, three pilot projects to address the threats to shorebirds in 

the Burnett Mary region were conducted. 

Human disturbance 

Human activity has the potential to negatively affect shorebirds (e.g. Burger, 1994; Thomas et al., 

2003); therefore a management technique to protect nesting shorebirds in the Burnett Mary region 

using eight temporary beach closures (TBCs) along the Burnett coast was trialled to test the 

effectiveness of this shorebird conservation tool.  Compliance to the TBCs was investigated along 

ǿƛǘƘ ǘƘŜ ŜŦŦƛŎŀŎȅ ƻŦ ¢./Ωǎ ǘƻ ǇǊƻǘŜŎǘ ǎƘƻǊŜōƛǊŘ ŜƎƎǎ ŀƎŀƛƴǎǘ ǘǊŀƳǇƭƛƴƎ ōȅ ōŜŀŎƘ ǳǎŜǊǎΦ  /ƻƳǇƭƛŀƴŎŜ 

was found to be high (96.2%) and no eggs were crushed inside the TBC, which suggests that the use 

of TBCs in the Burnett Mary region is an effective management technique for the conservation of 

shorebirds.   

Predation 

A major cause of breeding failure for many resident shorebirds is predation by introduced predators 

such as foxes (Dowling and Weston, 1999; Priest et al., 2002).  Therefore, in an attempt to reduce 

predation by foxes on shorebird eggs and chicks, baiting with 1080 poison was trialled along a 5 km 

section of Burrum Coast National Park.  The results were inconclusive due to the short duration of 

the study.  However, research indicates that with a comprehensive baiting regime, this technique 

should be effective at reducing predation on shorebird eggs and chicks along the Burnett coast.  

However, the high cost and resources required in maintaining the effectiveness of this management 

technique and success at protecting shorebird populations may be outweighed by other less 

expensive management options.  
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Lack of knowledge and awareness 

The general lack of community understanding or education of shorebird related conservation issues 

are significant threats to shorebird survival.  Therefore, a survey was conducted to determine the 

level of knowledge and awareness people had of shorebirds, the threats they face and the most 

effective educational/management actions required to protect shorebirds.  The results indicated 

that although 66% of people were aware of shorebirds, only 23% correctly identified 80% of birds as 

shorebirds.  Dogs were recorded at every site despite that fact that dogs were prohibited at two 

sites.  At each site dogs were observed off the leash even though leashes were required by law.   The 

survey also showed that individuals/local residents and community groups were considered to be 

the two most important groups to undertake management activities to protect shorebirds.  This 

strongly indicates that further education through education activities, signage and pamphlets are 

likely to benefit the conservation of shorebirds in the Burnett Mary region.   

 Finally, recommendations for future on-ground management of shorebirds include:  

¶ The use of TBCs at sensitive shorebird sites   

¶ That TBCs be made of stronger material, including the stakes  

¶ That use of signage explaining the need for TBCs at access points to the beach were TBCs are 

in place  

¶ That available resources be put towards developing signage, to be erected at shorebird 

beaches, about the need to protect shorebirds  

¶ That information pamphlets about shorebirds be distributed in sensitive shorebird areas and 

that education activities are conducted on a regular basis.  
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General Introduction  

Australia is home to approximately 18 species of resident shorebirds that breed and feed throughout 

the year and a temporary home to a further 36 species of migratory shorebirds that use our shores 

to rest and feed between September and April each year.  Research has indicated that shorebird 

populations across one third of Australia are in serious decline and that in just a few decades (1980s-

1996) the mean number of shorebirds has declined by 77% (Nebel et al., 2008).  More than 80% of 

people (~17 million ) live near the coast as we too place a high value on resources that the coast 

provides, such as land for housing, industry, agriculture and recreation (both on land and in the 

water) (Priest et al., 2002).  This high usage of the coast results in a real potential for conflict and 

therefore a need to manage human/shorebird interactions to protect and conserve shorebirds.    

Shorebirds that migrate to Australia from their breeding grounds in northern China, Alaska and 

Siberia require suitable feeding sites as well as protection from predators and disturbances to 

recuperate from long flights and to rebuild much depleted energy reserves.  Shorebirds typically 

feed in intertidal habitats and shallow wetlands (water less than 10cm deep), surrounded by low 

sparse vegetation.  When they are not feeding or transiting, shorebirds roost, generally at or above 

the high tide mark on open shores with a surrounding area of clear visibility so that they can be safe 

from predation.  To conserve energy roost sites are generally conveniently located close to feeding 

areas.  Given large variation in morphology, feeding method and dietary preferences between and 

sometimes within species as well as changes in tidal cycles a number of different roost and feeding 

sites in an area are often typically used by shorebirds (Priest et al., 2002; QPWS, 2005).  

The broad region over which migration occurs is known as a ΨŦƭȅǿŀȅΩ ŀƴŘ the specific flyway used by 

birds on their way to Australia is the East Asian-Australasian flyway.  Approximately 8 million 

migratory shorebirds use this flyway and already 80% of wetlands in east and south-east Asia, which 

are vital to the birds, are classified as threatened, with over half under serious threat (Bamford et al., 

2006; anon., 2003).  Fifty-two percent of migratory shorebird populations worldwide with sufficient 

data are in decline (Nebel et al. 2008) and 20% of species (19 species) that regularly use the East 

Asian-Australasian Flyway have been officially classified as globally threatened with substantial 

population decline (Milton, 2003).  The threats that these birds face are largely related to habitat 

loss, however, both migratory and resident shorebirds face a myriad of other threats.  These threats 

include: global warming and sea level rise, water pollution, predation by introduced predators such 

as foxes and cats, and human disturbance. 

Human activities can impact on shorebirds and with one-ǉǳŀǊǘŜǊ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾƛƴƎ 

within 3 kilometres of the coast there is increasing conflict between recreation and shorebirds in the 

coastal zone.  The main activities within this zone that threaten shorebirds are 4WD vehicles being 

driven through sensitive shorebird habitat, dogs being allowed to roam free off the leash and 

beachcombing activities (Priest et al., 2002).  Human disturbance may affect shorebirds in different 

ways depending on the time of day or time of year.  At high tide, human disturbance can result in 

increased energy expenditure affecting the ability of the birds to build fat reserves to satisfy their 

annual cycle (e.g. moult, migration, breeding).  Whereas at low tide, if feeding is disrupted, food 

intake can be reduced, again affecting the ability to build fat reserves.  Furthermore, over summer 

when shorebirds are breeding, human disturbance can result in nest abandonment, increased 
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predation of unattended eggs or chicks, thermal stress to chicks or increased vigilance among 

parents resulting in reduced time spent foraging and/or in allocation of less food to chicks and the 

direct crushing of eggs or young chicks (QPWS, 2005).  For example, Dowling and Weston (1999) 

found that mortality of hooded plover (Thinornis rubricollis) nests (about 60%) and chicks (about 

70%) on a heavily used beach in Victoria was high with trampling by people the major cause. Various 

management techniques have been developed to reduce the impact of human disturbance on 

breeding shorebirds.  These often include use of signage indicating that the area is a sensitive 

shorebird breeding area and providing information on appropriate behaviour (i.e. walking on or near 

the water line, having dogs under strict control and on leashes and not to remain in the area for any 

length of time).  Other techniques include fencing of areas to restrict access or the use of wardens to 

provide information and to act as a deterrent to unsuitable behaviour.  Medeiros  et al., (2007) 

found that the use of protective measure (such as warning signs and wardening) significantly reduce 

the impact of human disturbance of the nesting success of little terns in Portugal with birds being up 

to 34 times more likely to succeed in areas with protective measures.  However, compliance with 

these protective measures still remains an issue and a better understanding of the factors that 

influence compliance levels is required to develop management techniques that will afford the 

greatest level of protection for threatened shorebirds (Dodge et al., in prep). 

A major cause of breeding failure for many resident shorebirds is predation by introduced predators 

such as dogs, cats and foxes or natural predators at artificially high population levels (Dowling & 

Weston, 1999; Priest et al., 2002).  A reduction in the level of predation can be achieved either 

through predator control (i.e. baiting or shooting) or by providing protection from predators.  At 

Phillip Island in Victoria, wire cages around the nests of hooded plovers have been used to protect 

eggs and small chicks from predation and also trampling (Priest et al., 2002).  Another management 

technique that has also been used at Phillip Island is the provision of chick shelters placed on nesting 

beaches allowing chicks to shelter from and avoid predators.  The use of chick shelters has additional 

benefits in that may afford greater protection from thermal stress and also allow a greater amount 

of time for feeding as when placed between the dune and the water line they significantly reduce 

the distance to cover. 

The general lack of community understanding or education of shorebird related conservation issues 

are significant threats to shorebird survival.  By far the greatest threat, even today, remains the 

ignorance of the importance of wetlands and the roles they play in shorebird conservation (QPWS, 

2005).  Antos and Weston (2006) examined the awareness of residents living near community-based 

shorebird conservation programs and found that about half of the people sampled (54%) were 

unaware of the project.  Even when information on shorebird conservation needs are provided on 

signage restricting access near nesting areas the uptake of this information and levels of compliance 

is varied, with some sectors of the community such as males and older age groups showing 

significantly lower levels of compliance (Dodge et al., in prep.). 

Shorebirds in the Burnett Mary Region  

Of the 19 sites of international and national importance for shorebirds identified in Queensland, one 

occurs in the Burnett Mary NRM region, the Great Sandy Strait.  This site has nine species of 

international importance and one species of national importance (Appendix 2).   The region provides 
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habitat for over 3,500 resident and over 40,000 migratory shorebirds during the summer months 

(Watkins, 1993; Priest et al., 2002; QPWS, 2005).  It is the top-ranked region in Australia for the 

eastern curlew Numenius madagascariensis όƭƛǎǘŜŘ ŀǎ wŀǊŜ ǳƴŘŜǊ vǳŜŜƴǎƭŀƴŘΩǎ Nature Conservation 

Act 1992) which uses the area during both the southern and northern migrations (>6,000 birds, 

about 30% of the world population), and the whimbrel Numenius phaeopus which uses the area 

during northern migration (roughly 3,000 birds, about 10% of world population).  The Great Sandy 

Strait is also particularly significant for the bar-tailed godwit Limosa lapponnica (roughly 13,000 birds, 

about 10% of the world population) and the grey-tailed tattler Tringa breviceps (7500 birds, about 

20% of the world population), which use the area during the northern migration and both southern 

and northern migrations respectively (Watkins, 1993).   

There are no specific shorebird management actions in the region, however, there are restrictions 

on dogs at many of the beaches and community groups such as Coastcare undertake activities to 

help protect and restore coastal and marine environments, thereby protecting shorebird habitats.  

Recently there has also been an extensive survey of the region to map and count shorebirds by the 

Queensland Wader Study Group (QWSG).  The report from this survey details the number of 

shorebirds observed on Fraser Island, Lady Elliot Island, and Lady Musgrave Island and along the 

Burnett coast.  The study was conducted between December 2005 and March 2007 and details 

shorebird high tide roosts, resident shorebird populations on the islands, a method in which to 

inform an assessment of the threats to the viability of shorebird roosts and indicate priority roosts 

that require management intervention, and finally a proposed monitoring plan for the Burnett Coast 

(Milton & Harding, 2007).   

Objectives 

This program builds on the work undertaken by QWSG as mentioned above.  The aim of the project 

is to promote shorebird conservation through on-ground action using management measures to 

control recreational access and education and awareness initiatives at mapped shorebird roosting 

and nesting locations.   

Therefore, the initial step was to conduct a workshop with representatives from QWSG, Queensland 

Parks and Wildlife, regional councils, BMRG and other community groups/public to discuss major 

shorebird threats in the region and to prioritise appropriate management actions at selected 

shorebird sites.  From this workshop we were able to develop three pilot protects (management 

measures) to protect internationally significant populations of shorebirds within the Burnett Mary 

NRM region (see appendix 1 for details).  

  

 



6 

 

Human Disturbance  

Introduction  

It is well known that human activity has the potential to negatively affect shorebirds (e.g. Burger, 

1994; Thomas et al., 2003).  Humans and shorebirds utilise the same environment, i.e. beaches and 

shallow water, which can result in conflict.  With an ever increasing population and the continual 

encroachment on coastal land, the habitat in which shorebirds breed, feed and rest is rapidly 

disappearing.  Our activities not only affect shorebird habitat, they can also affect the water in which 

they feed (pollution), and their ability to rest and breed in relative safety (e.g. protected from beach 

erosion, human disturbance and predation).  For example, Thomas et al., (2003) found that 100% of 

sanderlings either ran or took flight in response to humans 30 m away.  The number of people, type 

of activity, free running dogs and proximity of people were found to significantly reduce the time 

that sanderlings spend consuming prey.  Thus seemingly benign human activity (i.e. walking on the 

beach) can negatively affect shorebirds (Paton et al., 2000).    

Human disturbance may affect shorebirds in different ways depending on the time of day or time of 

year.  At high tide, human disturbance has the potential to increase energy expenditure as birds take 

flight to avoid the disturbance (displacement).  Not only does this act require energy in itself, the 

birds may also have to resettle in an area of lesser quality (in terms of food and safety, i.e.  predator 

avoidance).   At low tide, feeding can be disrupted, resulting in reduced food intake.  In both 

scenarios, human disturbance can affect the ability of the birds to build fat reserves which are 

necessary to satisfy their annual cycle (e.g. moult, migration, breeding).  Furthermore, over summer 

when shorebirds are breeding, human disturbance can result in nest abandonment, increased 

predation of unattended eggs or chicks, thermal stress to chicks or increased vigilance among 

parents resulting in reduced time spent foraging and/or in allocation of parental care, such as the 

provision of food (QPWS, 2005).  Direct death of eggs and chicks can also occur as a result of human 

disturbance through trampling.  Dowling and Weston (1999) found that mortality of hooded plover 

(Thinornis rubricollis) nests (about 60%) and chicks (about 70%) was high on heavily trafficked 

beaches in Victoria with trampling by people being the major cause of mortality.  In another example, 

Dodge et al., (in prep.) found that of the eggs lost in an artificial shorebird egg experiment, 46% were 

crushed by humans.  

Various management techniques have been developed to reduce the impact of human disturbance 

on shorebirds.  For example, signage on beaches has been used to indicate that the area is a 

sensitive shorebird breeding area.  The signs inform people about how to behave in the area, i.e. 

walking on or near the water line, having dogs under strict control (on leashes) and not to remain in 

the area for any length of time.  These signs can be effective with research indicating that protective 

measures (such as warning signs and wardens) significantly reduce the impact of human disturbance 

on the nesting success of little terns in Portugal with birds being up to 34 times more likely to 

succeed in areas with protective measures (Medeiros  et al., 2007).  However, compliance with these 

protective measures still remains an issue and a better understanding of the factors that influence 

compliance levels is required to develop management techniques that will afford the greatest level 

of protection for threatened shorebirds (Dodge et al., in prep.).   



7 

 

The objective of this study was two-fold: 

1) to investigate flight response of breeding roseate terns (Sterna dougallii) to pedestrian 

activity.  

2) to determine whether Temporary Beach Closures (TBCs) are an effective management 

technique for the conservation of shorebirds in the Burnett Mary Region.  More specifically, 

to investigate the level of compliance of beach users to TBCs and their efficiency to protect 

shorebird eggs (artificial egg crushing experiment).   
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Methods 

Flight r esponse of terns to human activity  

The original aim was to compare the behaviour of roseate terns in response to human activity on 

Lady Elliot Island with terns on Lady Musgrave Island, however due to inclement weather, 

observations were only conducted on Lady Elliot Island όноϲррΩмр{Σ мрнϲпмΩрр9ύΣ !ǳǎǘǊŀƭƛŀΦ  The 

response of breeding roseate terns (sterna dougallii) to human activity was recorded at two sites, 

one which received high levels of human activity and one with low levels of human activity (Fig. 1).  

At each site there were approximately 30 adult birds nesting birds.  Attempts were made to conduct 

daily counts of the number of eggs and chicks at each site, however, this activity resulted in high 

levels of disturbance e.g. birds taking flight, and was therefore abandoned.  The distance between 

the colonies was approximately 200 m; therefore, they had the same aspect, topography and 

weather conditions.  Observations of the birds were made between 0800 and 1800 on the 20th to 

the 23rd of November 2007.   Any human activity within 20 m of the birds was recorded, including 

the time, number and age of people, their activity (e.g. linear, static, water or beach), their location 

on the beach and their distance to the terns. 

    

Figure 1 Total number of people recorded during the study at the high disturbance colony and at the low 

disturbance colony ± 1 SE.  

Temporary Beach Closure experiment  

The study was conducted on eight beaches along the central coast of Queensland, Australia (Fig. 2).   

Sites 1-4 were in the Bundaberg region and included Moore Park, Mon Repos, Elliott Heads and 

Theoldolite Creek (Fig. 2).  Sites 5-8 were in the Hervey Bay region and included Burrum Heads, 

hΩRegans Creek, Gable Rocks and Urangan Beach.   Although the length of each site varied due to 

surrounding topography e.g. rocky outcrops and proximity to rivers, each site was close to a known 

shorebird roosting/breeding site (Milton & Harding, 2007), was near human development and 

therefore received daily human activity and had distances of at least 150 m between access points.  

Tidal movements were similar for all sites.  Sites 1-4 were studied between the 25th of October and 
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the 29th of November 2007, while sites 5-8 were studied between 23rd of January and the 23rd of 

February 2008.   

Compliance 

The study area at each site was 150 m in length and the width of the beach (i.e. from the waters 

edge to the start of the vegetation/dunes).  The TBC signs (1 m by 1 m) (Fig. 3) were erected on the 

morning of observation day 2 (OB2) (see below).  Three signs were erected in the centre of the study 

area.  The area closed was 50 m in length, with a varying width depending on the position of the high 

tide (Fig. 4 & 5).  Observations were made from an observation hide (beach shelter), which was 

positioned 25 m to one side of the TBC.   

Each site was visited four times, with the initial visit acting as a control (OB1), that is, where human 

behaviour was observed in the absence of a TBC.  Compliance was recorded on observation days 2-4.  

Observation day 2 (OB2) occurred 1 or 2 weeks following OB1 on the same day of the week that OB1 

occurred e.g. OB1 on Monday, and OB2 on the following Monday.  Observation day 3 (OB3) was 1 

week after OB2 and the final observation day (OB4) was two weeks following OB3.    

On all observation days, any person (plus pet(s)) entering the study area between 0700 and 1800 

was observed, with their behaviour and location on the beach recorded as follows: 

× Demographics 

ü age in years 

Á <15  

Á 15-30 

Á 30-45 

Á 45-60 

Á >60 

ü Gender 

Á male 

Á female 

× Location on beach 

ü below low tide 

ü between tidal ranges 

ü above high tide 

ü dunes/vegetation 

× Activity 

ü beach activity, e.g. ball games 

ü water activity, e.g. swimming 

ü linear activity, e.g. walking 

ü static activity, e.g. sun baking 

× Dogs 

ü presence of dog(s) i.e. number  
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ü controlled, e.g. on of off the leash 

× Read signage, e.g. yes or no 

× Compliance  

ü full compliance, e.g. person walked to the waters edge to pass the TBC area (as per 
instructions on the sign 

ü partial compliance, e.g. person avoided the TBC but walked above low tide  

ü non-compliance  ς person or pet entered the TBC 
    .    

In addition to human disturbance, weather conditions were also recorded using Speedtech 

Instrument Weathermate©.   

Note: partial compliance was recorded because of the large range in tidal movements on these 
beaches (ǿŀǘŜǊΩǎ ŜŘƎŜ όƭƻǿ ǘƛŘŜύ ŎƻǳƭŘ ōŜ рл Ƴ ŦǊƻƳ ǘƘŜ ƘƛƎƘ ǘƛŘŜ ƳŀǊƪ).  Also in an attempt to 
increase our understanding of peoples attitudes to TBCs.     
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Figure 2  Location of field sites along the Burnett Coast (Central Queensland) where the temporary beach 

closure trials were conducted.  Yellow flags represent the first four field sites which were studied between 

October and November 2007, while blue flags represent field sites 5-8, which were studies during January 

and February 2008.  
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Figure 3  Temporary Beach Closure sign. 

 

 

 

Figure 4 Schematic of the study area showing the position of the three signs delineating the temporary 

beach closure, key beach features and the position of the eggs used in the egg crushing experiment. 

 


