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1.0 Executive Summary 

1.1 Project Background 

NW Interconnected Power Pty Ltd (the proponent) is seeking to develop the Asian Renewable 
Energy Hub (the proposal).  The proposal is to construct and operate a large-scale wind and solar 
hybrid renewable energy project at a site approximately 220 km east of Port Hedland and 270 km 
southwest of Broome, in the northwest of Western Australia.  The proposed development is 
located in proximity to the Ramsar-listed Eighty Mile Beach and Walyarta (Mandora Marsh) 
wetland systems.  Eighty Mile Beach is an internationally important shorebird site that regularly 
hosts shorebirds during the austral summer.  The Walyarta system is largely made up of ephemeral 
wetland areas, which can hold as many as 500,000 waterbirds when in flood, but this only occurs 
intermittently following major rain events, typically at intervals of several years. 
 

In view of the significance of these sites for waterbirds and shorebirds, Biota Environmental 
Sciences (Biota) was commissioned to conduct targeted fauna survey work to assess the 
potential usage of the development envelope by waterbirds and migratory shorebirds.  The 
flooding of the Walyarta system following heavy rainfall in the wet season of 2017-2018 provided 
an excellent opportunity to further assess usage of the system by waterbirds. 
 

In addition to recording waterbirds and migratory shorebirds during a concurrent Level 2 terrestrial 
fauna survey (Biota 2018), several targeted surveys were undertaken.  These included the long-
term deployment of automated recording units within the development envelope to detect flight 
calls of overflying waterbirds and migratory shorebirds, ground counts of migratory shorebirds 
along the southern section of Eighty Mile Beach, and aerial, ground and on-water counts of 
waterbirds within the Walyarta system while in flood during 2018.  In addition, a thorough review of 
existing literature and data on migratory shorebird and waterbird occurrence and movements 
within the region was conducted to supplement and provide context to the data collected 
during this study. 
 

1.2 Eighty Mile Beach 

Full counts of shorebirds were conducted along the section of Eighty Mile Beach nearest to the 
development envelope in October 2017 and March 2018.  Totals of 18 and 16 species of 
migratory shorebirds were recorded on these counts respectively, with a combined total of 20 
species across both counts.  All species are listed as Migratory under Commonwealth and State 
legislation, while eight are also listed as Threatened or otherwise conservation-significant species 
at State and/or Commonwealth level (see Appendix 1 for definitions).  These were: 

• Bar-tailed Godwit (Limosa lapponica): Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) Critically Endangered (ssp. menzbieri, the 
typical subspecies in northern Australia) or Vulnerable (ssp. baueri, typically wintering in south-
eastern Australia and New Zealand), State Wildlife Conservation Act 1950 (WC Act) Schedule 
3 Vulnerable; 

• Eastern Curlew (Numenius madagascariensis): EPBC Act Critically Endangered, WC Act 
Schedule 3 Vulnerable; 

• Great Knot (Calidris tenuirostris): EPBC Act Critically Endangered, WC Act Schedule 3 
Vulnerable; 

• Curlew Sandpiper (Calidris ferruginea): EPBC Act Critically Endangered, WC Act Schedule 3 
Vulnerable; 

• Lesser Sand Plover (Charadrius mongolus): EPBC Act Endangered, WC Act Schedule 2 
Endangered; 

• Red Knot (Calidris canutus): EPBC Act Endangered, WC Act Schedule 3 Vulnerable; 

• Greater Sand Plover (Charadrius leschenaultia): EPBC Act Vulnerable; and 

• Grey-tailed Tattler (Tringa brevipes): Department of Biodiversity, Conservation and Attractions 
(DBCA) Priority 4. 
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The diversity of migratory shorebirds on both surveys qualified the count areas at Eighty Mile 
Beach as nationally important for migratory shorebirds.  Sanderling (Calidris alba) counts on both 
surveys also exceeded 1% of the East Asian – Australasian Flyway population, qualifying the site as 
internationally important for that species, while the October survey also qualified the site as 
internationally important for Oriental Plover (Charadrius veredus).  Eighty Mile Beach as a whole is 
considered internationally important for 17 species of migratory shorebird, and for migratory 
shorebirds generally, based on globally significant total shorebird counts. 
 

1.3 Walyarta 
Full waterbird counts of the Walyarta system were conducted in April and June 2018, preceded 
by more limited boat-based floodwater surveys in February 2018 and ground-based counts in 
October 2017 (dry conditions prior to flooding) and March 2018.  Forty-four species of waterbird 
and shorebird were recorded in the system across the surveys.  This included a total of 10 species 
listed as Migratory under State and/or Commonwealth legislation. 
 

The full aerial counts recorded approximately 35,000 and 42,000 waterbirds within the system 
respectively.  The species composition of the avifauna assemblage changed significantly 
between the two surveys, probably in response to prey and habitat availability.  This also suggests 
continual movement of waterbirds to and from the system during flood events. 
 

1.4 Development Envelope 
Three waterbird species and two shorebird species were recorded from the main development 
envelope: Australian Pelican (Pelecanus conspicillatus), White-necked Heron (Ardea pacifica), 
Nankeen Night-Heron (Nycticorax caledonicus), Black-fronted Dotterel (Elseyornis melanops) and 
Oriental Pratincole (Glareola maldivarum; EPBC Act: Migratory, WC Act: Schedule 5).  Of these, 
only Oriental Pratincoles were observed actively using habitat within the development envelope 
(in this case, for foraging).  
 

There is little suitable habitat for waterbirds and shorebirds within the development envelope and 
this is limited to a small area of drainage line habitat and possibly small ephemeral pools that 
occur temporarily in the landscape after heavy rain.  As such, most shorebird and waterbird 
occurrence within the development envelope is expected to be limited to flying birds transiting 
between areas of suitable habitat.  With the exception of one sighting of Oriental Pratincole, the 
few waterbird and shorebird records obtained from the development envelope during the 
current study all involved birds moving through the area. 
 

For migratory shorebirds, it is known that a range of migratory shorebird species move between 
the Broome-Eighty Mile Beach area and south-western Australia.  The routes used between these 
areas are not well-known, but are likely to involve shortest-distance Great Circle routes on at least 
some occasions, which could result in birds moving through the development envelope.  The 
majority of movement is most likely to occur during southbound migration from mid-August to 
early November and northbound migration between early March and early May.  Movement is 
expected to be greatest in the late afternoon and evening during southward migration, but less 
restricted to these periods as birds arrive on northbound migration.  Migrating shorebirds typically 
travel at relatively high altitudes, however, from 500 m to 5,000 m. 
 

The likelihood of movements of waterbirds through the development envelope is expected to be 
dependent on prevailing regional and continent-wide rainfall and flooding conditions, and thus 
more intermittent and less predictable in advance.  However, the presence of large areas of 
suitable habitat within the Walyarta system when in flood is likely to result in increased waterbird 
movement in the region at such times.  Movements are likely to occur both during the day and at 
night, with soaring species such as pelicans, herons and egrets moving predominantly during the 
day, and any active fliers such as waterfowl, crakes and rails more likely to move through at night.  
The exception to this is likely to be the Oriental Pratincole (Glareola maldivarum), which was 
recorded foraging within the study area during the current assessment. The species is mostly 
present in north-western Australia between December and March, and is expected to use the 
development envelope for foraging both during the day and at night, and also thermal soaring 
during the day.  While not recorded during the current study, Oriental Plover (Charadrius veredus) 
and Little Curlew (Numenius minutus) may also use the study area for foraging on occasion. 
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2.0 Introduction 

2.1 Proposal 

NW Interconnected Power Pty Ltd (the proponent) is seeking to develop the Asian Renewable 
Energy Hub (the proposal).  The proposal is to construct and operate a large-scale wind and solar 
hybrid renewable energy project at a site approximately 220 km east of Port Hedland and 270 km 
southwest of Broome, in the northwest of Western Australia (Figure 2.1). 
 

The onshore components of the project will comprise a series of linear arrays of wind turbines and 
solar panels, with a transmission cable corridor to the coast.  The offshore component of the proposal 
comprises four inert subsea power cables, with the marine component of the current proposal only 
extending to the limit of State Waters (Commonwealth Waters and international permitting will be 
the subject of a separate assessment). 
 

The proposal would be implemented within a development envelope approximately 6,446 km2 in 
size (Figure 2.1). 
 

2.2 Study Objectives and Scope 

The centre of the development envelope is located approximately 70 km inland of Eighty Mile Beach 
and 60 km south of the main lake of the Walyarta wetland system (formerly Mandora Marsh), 
extending to within 25 km of Eighty Mile Beach and 15 km of the Walyarta system at the respective 
closest points.  Because of the proximity of the development envelope to these important wetlands, 
Biota Environmental Sciences (Biota) was commissioned to conduct a comprehensive assessment of 
migratory shorebirds using these areas.  In addition, the opportunity was taken to complete an 
assessment of waterbird usage of the Walyarta system, after abnormally high rainfall during the 2017-
18 wet season. 
 

In addition to the baseline Level 2 fauna assessment of the development envelope (Biota 2018), this 
work included: 

• deployment of automated recording units within the development envelope in an effort to 
detect shorebirds and waterbirds moving through the development envelope; 

• two full shorebird counts of the area of Eighty Mile Beach closest to the development envelope, 
from Mandora Creek in the north to the rocky shoreline south of Eighty Mile Beach Caravan Park; 

• two full aerial counts of waterbirds and shorebirds using the Walyarta system while in flood, 
augmented by limited on ground and boat-based surveys; and, 

• a review of relevant literature regarding shorebird and waterbird usage of the two wetlands and 
interpretation of likely usage of the development envelope by these species. 

 

This report is intended for use as a supporting document for the environmental impact assessment of 
the proposal, which has been referred to the State Environmental Protection Authority (EPA) under 
Section 38 of the Environmental Protection Act 1986 (EP Act).  The proposal has also been 
determined to be a controlled action for the purposes of the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act), and this report is also a supporting 
document for that assessment. 
 

2.3 Legislation and Guidance 

The following guidance statements were referenced during the completion of this study: 

• Survey Guidelines for Australia’s Threatened Birds (DEWHA 2010); 

• EPBC Act Policy Statement 3.21: Industry Guidelines for Avoiding, Assessing and Mitigating 
impacts on EPBC Act listed Migratory Shorebird Species (Commonwealth of Australia 2017); and, 

• Technical Guidance: Sampling Methods for Terrestrial Vertebrate Fauna for Environmental 
Impact Assessment (EPA 2016). 
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Figure 2.1: Study area location. 
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3.0 Existing Environment 

3.1 Development Envelope 

Habitats within the development envelope were assessed as part of the concurrent Level 2 
terrestrial fauna survey (Biota 2018).  The development envelope consisted of typical arid semi-
desert and desert vegetation assemblages on a range of substrates, with occasional weathered 
rock formations and breakaways, with undulating stony plains and sandhills dominating spatially.  
Drainages were minor and tended to be localised, being vegetated by shrubs or grasses and dry 
year round.  Surface water accumulates in small local depressions but is short lived. There are no 
regular wetland systems that would be utilised by shorebirds or waterbirds within the development 
envelope. 
 

3.2 Eighty Mile Beach 

Eighty Mile Beach is an extensive sandy beach that extends for 220 km along the north-western 
coast of Australia (Figure 3.1).  The sandy beach varies in width from 100 m to 500 m, and is 
fringed on the seaward side by extensive intertidal mud and sandflats covering a total of more 
than 60,000 ha (Pearson et al. 2005).  These mudflats support a rich diversity and abundance of 
benthic invertebrates (Lavaleye et al. 2005), which in turn provide a food source that attracts 
large numbers of migratory shorebirds.  Eighty Mile Beach qualifies as an internationally significant 
shorebird site based on overall shorebird abundance, and the presence of internationally 
significant numbers of at least 17 species of migratory shorebird (Rogers et al. 2011; BirdLife 
Australia unpublished data).  Complete shorebird counts of Eighty Mile Beach undertaken by the 
Australasian Wader Studies Group have yielded counts in excess of 450,000 shorebirds, the highest 
abundance known for any shorebird site in Australia and amongst the highest across all sites 
along the East Asian-Australasian Flyway (Pearson et al. 2005). 
 
Migratory shorebirds utilising Eighty Mile Beach breed in the northern Hemisphere during the 
austral winter, predominantly in Siberia, northern China and Alaska, and migrate to Australia for 
the austral summer (Geering et al. 2007).  Many individuals will remain at Eighty Mile Beach, or 
other areas along the northern Western Australian coast, for the entirety of the austral summer; 
however, some individuals will continue to final ‘wintering’ destinations further south in Australia 
(Geering et al. 2007).  Although a few migratory shorebirds may return from their breeding 
grounds as early as July (Broome Bird Observatory unpublished data), significant numbers 
typically begin to arrive in mid-August, and by December, most shorebirds have reached their 
final ‘wintering’ destinations (Geering et al. 2007, Minton et al. 2013).  Shorebirds begin to depart 
from Australia on their return migration in early March, and continue to depart until mid-May. 
Departures from northern Australia follow a similar pattern.  Departures begin in early-mid March 
and most birds have left Eighty Mile Beach and Roebuck Bay by early May (Minton et al. 2013; 
Broome Bird Observatory unpublished data).  Note, however, that a given species may depart in 
much narrower windows within this broader period; for example, all 13 satellite-tagged Bar-tailed 
Godwits departed north-western Australia between 6th and 16th April (Battley et al. 2012). 
 

3.3 Walyarta Conservation Park (Mandora Marsh)  

The Walyarta (Mandora Marsh) system is located approximately 200 km south of Broome, and 
extends from the back dunes of Eighty Mile Beach for about 60 km inland (Figure 3.1).  The system 
includes a narrow, deep, permanent creek (Salt Creek) linking the two major ephemeral lakes, and 
several semi-permanent or permanent mound springs (CALM 1999).  However, the majority of the 
wetland area is ephemeral, dominated by a large basin east of the Great Northern Highway (Halse 
et al. 2005).  When in flood, this overflows across the highway to the western part of the system 
(Halse et al. 2005).  When the ephemeral wetlands are dry, the system holds few waterbirds and 
shorebirds, but as many as 500,000 congregate when the wetland is in flood (Halse et al. 2005).  
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The hydrology of the system is not well understood, but flooding is stochastic and dependent on 
significant rainfall events (Halse et al. 2005).  Rainfall levels significantly above the annual average 
for the region are required to flood the marsh; Halse et al. (2005) indicate that flooding events are 
typically associated with years where rainfall is in excess of twice the annual average 
(approximately 800 mm or higher against an annual average of 320-360 mm). 
 
However, very wet years also lead to significant recharge of groundwater levels which can result 
in flooding in the immediately following years despite more moderate rainfall (J. de Pledge and J. 
Stoate, pers. comm., cited in Halse et al. 2005).  The vast majority of rain falls in the region during 
the wet season between December and March (Bureau of Meteorology 2018) and very heavy 
falls are usually associated with the passage of strong tropical lows or cyclones. 
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Figure 3.1: Location of Eighty Mile Beach and Walyarta (Mandora Marsh) in relation to the development envelope. 
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4.0 Methods 

4.1 Waterbird and Migratory Shorebird Sampling 

4.1.1 Surveys within the Development Envelope 

Migratory shorebird and waterbird records within the development envelope were taken from the 
broader bird survey data collected during the Level 2 fauna assessment of the area (Biota 2018).  
Sampling of birds during both survey phases was conducted using a combination of the following 
techniques: 

• unbounded area searches (30 minutes in duration) conducted within defined habitats at all 
trapping sites; 

• unbounded area searches conducted at opportunistic locations containing habitats or 
microhabitats likely to support previously unrecorded avifauna species; and, 

• opportunistic observations of birds whilst traversing the development envelope. 
 

Additional opportunistic observations were carried out while deploying and redeploying the 
automated recording units within the development envelope (Section 4.1.2). 
 

4.1.2 Use of Automated Recording Units 

Long-term deployments of SongMeter2 (SM2) and SongMeter4 (SM4) automated acoustic 
recording units (ARUs) within the development envelope was used to detect flight calls of 
migratory shorebirds and waterbirds overflying the area.  ARUs were initially set to record at night 
only to target migrating shorebirds, as their movement occurs at night and to appropriately 
manage digital storage capacity and battery life on the long-term deployed units.  Following the 
flooding of the Walyarta system, ARUs were reprogrammed to record for a full 24 hrs per day and 
redeployed in an attempt to detect waterbird movements through the area as well. 
 

Sound recordings taken from the ARUs were scanned against reference calls from a range of 
waterbird and migratory shorebird species using Kaleidoscope Pro software (version 4.3.2).  The 
closest potential matches for each species as assigned by Kaleidoscope were then checked 
visually for accuracy. 
 

4.1.3 Eighty Mile Beach Shorebird Counts 

Two phases of ground-based counts were conducted along the southern section of Eighty Mile 
Beach, from Mandora Creek south to 8 km south of Eighty Mile Beach Caravan Park (Figure 4.2). 
The methodology used for these counts is consistent with that used for shorebird counts conducted 
for long-term monitoring of shorebirds along Eighty Mile Beach (Rogers et al. 2006, 2008). 
 

The length of beach to be surveyed was broken into transects of five kilometres length, starting at 
Mandora Creek at the north end of the count area, and continuing south until an extensive rocky 
shoreline was encountered approximately eight kilometres south of Eighty Mile Beach Caravan 
Park. Two or three observers drove each transect along the beach in a single vehicle, counting all 
shorebirds encountered.  For single individuals and small groups, counting was conducted with 
binoculars or the naked eye while the vehicle was in motion, providing that the birds could be 
identified with confidence.  Where larger flocks were encountered or birds could not be identified 
with confidence, the vehicle was stopped and birds were counted with the aid of telescopes. 
Hand-held mechanical counters were used to assist with the counting process.  
 

Small flocks or singletons were counted individually.  Counting larger flocks individually is not 
feasible, so these were counted using the block-counting method.  Block-counting is 
recommended in a variety of situations, including when large numbers of birds are present or 
birds are tightly packed together at roost sites (Bibby et al. 2000), both of which were applicable 
during these counts.  The method involves counting a smaller section of the flock (a ‘block’) and 
scaling this up to obtain an estimated count for the entire flock.  
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Counts were largely conducted within the two hours either side of high tide, when the mudflats 
are largely covered by the tide.  This forces the birds to gather on along the beach to roost and 
allows for more efficient and accurate counting.  However, we found that the mudflats in the 
southern section were less extensive than further north along Eighty Mile Beach and thus there 
was greater flexibility to extend counts beyond those limits when required. 
 

4.1.4 Walyarta Waterbird Counts 

The flooding of the Walyarta system provided an excellent opportunity to further assess the 
waterbird usage of the area during flood.  An initial reconnaissance survey was conducted 
following the start of flooding, using a small boat to assess breeding activity in the main basin east 
of Great Northern Hwy (Figure 4.3)  
 
Ground surveys were conducted during March 2018, but the extent of flooding meant that 
access was problematic and counts were limited to locations along the Great Northern Hwy.  The 
large area of inundation and access difficulties as a result of this meant that the only practical 
method for censusing waterbirds within the Walyarta system was by conducting aerial counts 
from helicopters or light fixed-wing aircraft.  However, the March ground-based surveys did allow 
for the detection of several small waterbird species that would be difficult or impossible to detect 
and/or identify with certainty during aerial counts.  An aerial reconnaissance survey was also 
conducted by helicopter to identify and count breeding colonies (Figure 4.4).  
 
Two full aerial counts were then conducted from fixed-wing light aircraft.  On both occasions, 
transects were flown over all visible bodies of surface water present within the system, with 
experienced counters positioned on both sides of the aircraft.  Transects were flown at the 
minimum permissible altitude of 500ft.  Transect length and spacing varied between water bodies 
and was determined by counters based on visual observations and GPS tracking, with the goal of 
counting birds on all areas of surface water whilst minimising any potential double-counting.  All 
GPS tracks made during the counts were recorded and are shown in Figure 4.5 and Figure 4.6. 
Counting was conducted as per the methodology used for the migratory shorebird counts; single 
birds and small groups were counted individually and larger groups were block-counted. 
However, due to the time pressures involved in counting from a moving aircraft, block counting 
was used for relatively smaller flocks than during the shorebird counts. 
 
All birds were recorded to species level where such identification could be confidently made. 
Where species-level identification was not possible with confidence, identification was made to 
the lowest level that could be assigned confidence. 
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Figure 4.1: Location of automated recording units deployed within the development envelope.  
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Figure 4.2: Eighty Mile Beach shorebird count area. 
 



Asian Renewable Energy Hub Waterbird and Migratory Shorebird Study 
 

 
Cube:Current:1290D (Asian RE Hub Specialist Studies):Documents:1290D AREH Shorebirds and Waterbirds Rev A.docx          19 

 
Figure 4.3: February boat-based reconnaissance survey. 
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Figure 4.4: March helicopter reconnaissance survey. 
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Figure 4.5: April aerial waterbird count. 
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Figure 4.6: June aerial waterbird count. 
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4.2 Survey Timing 

Waterbird and shorebird observations within the development envelope were made during bird 
surveys conducted as part of the Level 2 fauna assessment of the area (Biota 2018), with the first 
phase conducted between 24th August and 5th September 2017 and the second phase between 
13th and 23rd March 2018.  Additional opportunistic observations were recorded during 
deployment and redeployments of the automated recording units. 
 

Automated recording units were initially deployed within the development envelope on 4th 
September 2017.  Batteries were changed and units redeployed on 1st November 2017, 15th 
February and 17-18th March 2018.  During the redeployment on 15th February, recorders were also 
reprogrammed to record for the full 24 hours per day, to assess potential day movements of 
waterbirds following the flooding of Walyarta. 
 

Migratory shorebird counts along the southern section of Eighty Mile Beach were conducted on 31st 
October - 1st November 2017, and on 13th - 14th March 2018. These timings were chosen to coincide 
with the last shorebirds arriving in Australia in spring and the first shorebirds departing in autumn, at 
which times we expected large numbers of migratory shorebirds to be present at Eighty Mile Beach. 
 

Boat-based reconnaissance of the main water body east of Great Northern Highway was 
conducted on 15th – 16th February 2018.  Ground-based counts along the highway and an aerial 
reconnaissance survey were conducted from 15th – 16th March 2018.  Full aerial waterbird counts 
were then conducted on 19th April and 27th June 2018 as floodwaters were receding, which was 
expected to yield the highest abundance of waterbirds. 
 

4.3 Survey Limitations 

4.3.1 Development Envelope 

Detection of shorebirds and waterbirds using the development envelope was problematic, as most 
species were only expected to transit through the area, and mainly at night.  Radar technology 
was investigated, but was cost-prohibitive for an initial study and would not provide species 
identification.  As a result, automated recording units (ARUs) were deployed in addition to standard 
area and opportunistic searches conducted during the Level 2 fauna survey.  Training recordings 
available for analysis of ARU data were of variable quality, so it is possible that some records were 
not detected.  
 

Assessment of usage of the area by shorebirds and waterbirds was based on the observations that 
were obtained during the current study, in addition to detailed examination of the literature. 
Nevertheless, it should be noted that there are substantial gaps in the overall understanding of 
shorebird and waterbird movement around Australia that will require long-term study to elucidate. 
 

4.3.2 Eighty Mile Beach 

Few limitations were encountered during the shorebird surveys of Eighty Mile Beach.  Birds were 
relatively settled, and there were few large-scale of movements of birds during counting that 
could affect the accuracy of counts.  Literature on shorebird usage of the entirety of Eighty Mile 
Beach is readily available.  
 

4.3.3 Walyarta System 

The extensive area of flooding to be surveyed, and associated access difficulties complicated 
surveys of the Walyarta system in flood.  Aerial counts were used to overcome the access 
difficulties and provide coverage but are not well suited to detecting and identifying species that 
are of small size, occurring in low numbers, or secretive in their habits.  Additional ground and 
boat-based surveys were used to detect some of these species but access difficulties limited the 
areas that could be covered by ground counts. 
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4.4 Reference to Guidelines 

All surveys conducted during this assessment were carried out with reference to the appropriate 
guidelines (see Section 2.3). 
 
Surveys within the development envelope were conducted as part of the Level 2 fauna 
assessment and were conducted in accordance with the technical guidance for vertebrate 
fauna assessments (EPA 2016). 
 
The usage of Eighty Mile Beach by migratory shorebirds is well-established (e.g. Rogers et al. 2009, 
2011), and counts of the northern section of the beach have been conducted annually for many 
years.  In the current study, counts focussed on the southern section of the beach, closest to the 
development envelope where fewer count data exist.  In accordance with the guidelines for 
conducting migratory shorebird surveys outlined by the Commonwealth government 
(Commonwealth of Australia 2017): 

• all counts were conducted by at least two experienced ornithologists with previous 
experience of counting shorebirds.  In addition, ornithologists used also have previous 
experience conducting beach counts at Eighty Mile Beach; 

• surveys were conducted in late October and early March, times of year when maximum 
shorebird numbers were expected to be present at the site in line with recommendations in 
the technical guidance for vertebrate fauna surveys (EPA 2016); and 

• surveys were conducted as far as practicable within the two hours either side of high tide 
when shorebirds were gathered at roosts. 

 
Two full counts of the Eighty Mile Beach survey area were conducted, which does not meet the 
“ideal minimum” effort outlined within the guidelines.  However, the guidelines acknowledge that 
for “large areas or for areas where many birds are expected”, only one complete survey may be 
feasible and in these cases adhering to the optimum timing and survey coverage requirements is 
the most important requirement, which has been done as outlined above.  In addition, these 
guidelines are targeted at the situation where previous survey data are old or lacking, whereas 
Eighty Mile Beach has been very well-surveyed over many years and data on migratory shorebird 
usage of the beach is readily available.  It is also worth noting that the surveys were conducted as 
regional context to the proposed use of the development envelope, as planned disturbance on 
Eighty Mile Beach for the proposal is very minimal and of short duration, outside of the peak 
migratory shorebird usage period. 
 
Waterbird counts were conducted following the guidelines outlined by EPA (2016). In particular: 

• all counts were conducted by at least two experienced ornithologists with previous 
experience of counting large numbers of birds; 

• aerial counts were identified as the most effective way to count the system, but these were 
augmented by ground counts to identify more cryptic species; and 

• surveys were conducted when the system was in flood with water levels starting to fall, which 
is expected to be the period when maximum bird numbers are present. 
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5.0 Results 

5.1 Within Study Area 

5.1.1 Sightings 

Two species of waterbird were recorded within the development envelope during the Level 2 
fauna surveys: Australian Pelican (Pelecanus conspicillatus) and White-necked Heron (Ardea 
pacifica).  Both were recorded on two occasions (Table 5.1; Figure 5.1).  Three sight records of a 
shorebird, Oriental Pratincole (Glareola maldivarum; EPBC Act Migratory; WC Act Schedule 5), 
were obtained while re-deploying ARUs within or near the development envelope. 
 

Table 5.1: Waterbird and migratory shorebird observations from within and near the development 
envelope. 

Species Common name Date Count 
Location 

Notes 
Latitude Longitude 

Ardea pacifica 
White-necked 
Heron 

30/08/2017 1 -20.06323 121.03534 Flight height 20-40m 

15/03/2018 1 -20.16815 120.78693 Soaring 

Pelecanus 
conspicillatus 

Australian 
Pelican 

15/03/2018 3 -20.06553 121.04559  

15/03/2018 5 -20.06214 121.03434 Flying overhead 

Glareola 
maldivarum 

Oriental 
Pratincole 

13/02/2018 1,000*  -19.90347 120.73378 

Two flocks feeding 
over burnt shrubland 
5.8 km west of the 
development 
envelope. Flight 
heights up to 15m  

13/02/2018 250* -19.96447 120.77238 

Flock foraging over 
open shrubland 1.6 km 
west of the 
development 
envelope. Flight 
heights 2-20m 

13/02/2018 35 -20.11398 121.25356 
Flock flying overhead 
at height of c. 30m 

*Recorded near the development envelope, see notes.  

 

5.1.2 Automated Recording Units  

ARUs deployed within the development envelope detected an additional two species of 
waterbird: Nankeen Night Heron (Nycticorax caledonicus) and Black-fronted Dotterel (Elseyornis 
melanops) and obtained a further record of Oriental Pratincole (Table 5.2; Figure 5.1).  All five 
recordings were obtained at night, with the pattern of calling in each case indicating birds 
moving through the area. 
 

Table 5.2: Waterbird and migratory shorebird observations from development envelope. 

Species Common name Date Count* 
Location 

Latitude Longitude 

Nycticorax caledonicus Nankeen Night-Heron 23/04/2018 3 -20.062958 121.037804 

Nycticorax caledonicus Nankeen Night-Heron 23/04/2018 2 -20.062958 121.037804 

Elseyornis melanops Black-fronted Dotterel 31/01/2018 1 -19.972684 120.788973 

Elseyornis melanops Black-fronted Dotterel 31/05/2018 1 -20.034221 120.922493 

Glareola maldivarum Oriental Pratincole 15/03/2018 1 -19.972727 120.788827 
 
*Estimated 
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Figure 5.1: Waterbird and shorebird records from the development envelope and immediate surrounds. 
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5.2 Eighty Mile Beach Shorebird Counts 

Twenty species of migratory shorebird were recorded along the southern section of Eighty Mile 
Beach during the current assessment, with 18 species recorded during the October count and 16 
during the March count (Table 5.3). 
 

Table 5.3: Migratory shorebird counts for the southern section of Eighty Mile Beach (Conservation status 
codes: State: S2, S3 and S5=Schedule 3, 2 and 5; Commonwealth: M=Migratory, 
VU=Vulnerable, EN=Endangered, CR=Critically endangered). 

Family and species Common name
Conservation Status

Oct ‘17 Mar ‘18
State Commonwealth

Charadriidae

Pluvialis fulva Pacific Golden Plover S5 M 87 115

Pluvialis squatarola Grey Plover S5 M 123 120

Charadrius mongolus Lesser Sand Plover S2, S5 EN, M 5 2

Charadrius leschenaultii Greater Sand Plover S5 VU, M 1,123 1,171

Charadrius veredus Oriental Plover S5 M 4,211 9

Scolopacidae

Limosa limosa Black-tailed Godwit S5 M 187 0

Limosa lapponica Bar-tailed Godwit S3, S5 CR/VU*, M 373 244

Numenius minutus Little Curlew S5 M 0 27

Numenius phaeopus Whimbrel S5 M 9 27

Numenius madagascariensis Eastern Curlew S3, S5 CR, M 0 2

Xenus cinereus Terek Sandpiper S5 M 1 5

Actitis hypoleucos Common Sandpiper S5 M 1 0

Tringa brevipes Grey-tailed Tattler S5, P4 M 47 25

Tringa nebularia Common Greenshank S5 M 1 0

Arenaria interpres Ruddy Turnstone S5 M 170 140

Calidris tenuirostris Great Knot S3, S5 CR, M 3,671 3,121

Calidris canutus Red Knot S3, S5 EN, M 409 134

Calidris alba Sanderling S5 M 1,126 892

Calidris ruficollis Red-necked Stint S5 M 331 39

Calidris ferruginea Curlew Sandpiper S3, S5 CR, M 3 0

Undetermined 

- Unidentified - - 10 0

Migratory Shorebird Total: 11,888 6,073
 
* L. l. menzbieri listed as Critically Endangered and L. l. baueri as Vulnerable. Most birds at Eighty Mile Beach belong to ssp. 
menzbieri 
 

5.3 Walyarta Waterbird Counts 

5.3.1 Aerial Counts 

Twenty-nine species were recorded within the Walyarta wetland system across the two full 
aerial counts conducted during the current assessment, with 18 species recorded during the 
April count and 26 species recorded during the June count (Table 5.4). 
 
Herons, egrets, pelicans, and terns were notably more abundant during the April count, 
whereas waterfowl, coots and shorebirds were notably more abundant during the June count 
(Figure 5.2). 
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Table 5.4: Aerial waterbird counts for the Walyarta system (Conservation status codes: State: 
S5=Schedule 5; Commonwealth: M=Migratory). 

Family and species Common name 
Conservation Status 

Apr ‘18 Jun ‘18 
State Commonwealth 

Anatidae 

Dendrocygna eytoni Plumed Whistling-Duck - - 8 - 

Dendrocygna sp. whistling duck sp. - - 20 - 

Cygnus atratus Black Swan - - 58 137 

Anas gracilis Grey Teal - - 177 6,659 

Anas superciliosa Pacific Black Duck - - 65 330 

Aythya australis Hardhead - - - 3,079 

Anatidae sp. duck sp. - - 155 5,760 

Phalacracoracidae 

Anhinga novaehollandiae Australasian Darter - - - 37 

Microcarbo melanoleucos Little Pied Cormorant - - - 3 

Phalacrocorax sulcirostris Little Black Cormorant - - 350 572 

Phalacrocorax varius Pied Cormorant - - - 1 

Pelecanidae 

Pelecanus conspicillatus Australian Pelican - - 4,650 640 

Ardeidae 

Ardea pacifica White-necked Heron - - 595 211 

Ardea modesta Eastern Great Egret - - 1,665 8 

Ardea intermedia Intermediate Egret - - 1 - 

Egretta novaehollandiae White-faced Heron - - 193 34 

Egretta garzetta Little Egret - - 1 2 

Ardeidae sp. egret sp. - - 101 194 

Ardeidae sp. small egret sp. - - 195 - 

Threskiornithidae 

Plegadis falcinellus Glossy Ibis S5 M 601 1,075 

Threskiornis spinicollis Straw-necked Ibis - - 3,584 307 

Threskiornithidae sp. ibis sp. - - - 40 

Gruidae 

Grus rubicunda Brolga - - 9 86 

Rallidae 

Fulica atra Eurasian Coot - - - 8,156 

Recurvirostridae 

Himantopus himantopus Black-winged Stilt - - 2,085 12,664 

Cladorhynchus leucocephalus Banded Stilt - - - 80 

Charadriidae 

Charadrius ruficapillus Red-capped Plover - - - 14 

Erythrogonys cinctus Red-kneed Dotterel - - - 40 

Vanellus miles Masked Lapwing - - - 15 

Scolopacidae 

Tringa nebularia Common Greenshank S5 M - 1 

Charadriidae/Scolopacidae 

Charadriidae/Scolopacidae sp. small shorebird sp. - - 150 1,070 

Charadriidae/Scolopacidae sp. medium shorebird sp. - - 182 110 

Laridae 

Gelochelidon nilotica Gull-billed Tern - M 2,678 90 

Hydroprogne caspia Caspian Tern S5 M - 2 

Chlidonias hybrida Whiskered Tern - - 15,046 1,171 

Chlidonias leucopterus White-winged Black Tern S5 M 2,476 - 

Laridae sp. tern sp. - - - 5 

- large bird sp. - - - 10 

Waterbird total: 35,045 42,603 
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Figure 5.2: Variation in waterbird group abundance from April to June counts. 

 

5.3.2 Additional Species Recorded On-ground and On-water 

In addition, a further 15 species were identified within the system during reconnaissance surveys 
and ground counts.  These species largely comprised those occurring in low numbers, and small or 
secretive species, such as crakes, that are unlikely to be observed during aerial counts (Table 5.5). 
 

Table 5.5: Additional waterbirds recorded at Walyarta (Conservation status codes: State: S5=Schedule 5; 
Commonwealth: M=Migratory). 

Family and species Common name 
Conservation Status 

State Commonwealth 

Anatidae 

Dendrocygna arcuata Wandering Whistling-Duck - - 

Malacorhynchus membranaceus Pink-eared Duck - - 

Podicipedidae 

Poliocephalus poliocephalus Hoary-headed Grebe - - 

Ardeidae 

Nycticorax caledonicus Nankeen Night Heron - - 

Threskiornithidae 

Threskiornis molucca Australian White Ibis - - 

Rallidae 

Porphyrio porphyrio Purple Swamphen - - 

Porzana fluminea Australian Spotted Crake - - 

Porzana tabuensis Spotless Crake - - 

Recurvirostridae 

Recurvirostra novaehollandiae Red-necked Avocet - - 

Scolopacidae 

Numenius minutus Little Curlew S5 M 

Actitis hypoleucos Common Sandpiper S5 M 

Tringa glareola Wood Sandpiper S5 M 

Calidris subminuta Long-toed Stint S5 M 

Calidris acuminata Sharp-tailed Sandpiper S5 M 

Glareolidae 

Stiltia isabella Australian Pratincole - - 
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5.3.3 Breeding Records 

Nine waterbird species were confirmed as breeding in the system during the current surveys, with 
observations of a further two species also suggestive of breeding: 

• Black Swan (Cygnus atratus) – Confirmed. Young cygnets observed during June aerial count. 

• Grey Teal (Anas gracilis) – Confirmed. Young ducklings observed during ground counts in March. 

• Hardhead (Aythya australis) – Confirmed. Young ducklings observed during ground counts in 
March. 

• Australasian Darter (Anhinga novaehollandiae) – Probable. Small congregation observed in 
trees during aerial survey in March but presence of nests could not be determined. 

• Little Black Cormorant (Phalacrocorax sulcirostris) – Probable. Small congregation observed in 
trees during aerial survey in March but presence of nests could not be determined. 

• Australian Pelican (Pelecanus conspicillatus) – Confirmed. Two large colonies containing an 
estimated 2,500-3,000 nests and many young chicks observed during aerial surveys in March 
and April. A few flightless young still present on June counts. 

• Eastern Great Egret (Ardea modesta) – Numerous nests with eggs observed during boat-based 
survey in February. The same colony also observed during aerial surveys in March. 

• Straw-necked Ibis (Threskiornis spinicollis) – Confirmed. Two active colonies observed near 
Australian Pelican colonies during aerial survey in March (1,000 and 5,000 birds estimated at 
each). 

• Black-winged Stilt (Himantopus himantopus) – Confirmed. Active nests with eggs found during 
boat-based reconnaissance in February and ground-based searches in March.  

• Gull-billed Tern (Gelochelidon nilotica macrotarsa) – Confirmed. Active nests observed during 
boat-based surveys in February, many small to large colonies (c. 20 to 1,000 nests) observed 
during aerial surveys in March, smaller colonies still present in April. 

• Whiskered Tern (Chlidonias hybrida) – Confirmed. Large numbers observed carrying food 
during ground counts, though nest sites proved difficult to locate. Small colonies observed 
during aerial counts in April.   

 

5.4 Flight Heights 
Flight heights of waterbirds and shorebirds were noted during all surveys. Waterbird and shorebird 
flight heights recorded within the development envelope are shown in Table 5.6. 
 

Table 5.6: Estimated flight heights of waterbirds and shorebirds in the development envelope. 

Species Common name 
Conservation Status Observed flight 

heights (m) State Commonwealth  

Ardea pacifica White-necked Heron - - 20-40 

Glareola maldivarum Oriental Pratincole S5 M 0-15, 2-20, 35 
 

The vast majority of observations at Walyarta and Eighty Mile Beach involved birds flying at 
altitudes of 15 m or lower (or not in flight). The few flight heights for waterbird species observed 
flying at heights greater than 15 m are included in Table 5.7.   
 

Table 5.7: Estimated flight heights >15 m of waterbirds and shorebirds at Walyarta. 

Species Common name
Conservation Status Observed flight 

heights (m)State Commonwealth

Microcarbo melanoleucos Little Pied Cormorant - - 75

Phalacrocorax sulcirostris Little Black Cormorant -- - 50-150, 300 

Pelecanus conspicillatus Australian Pelican - - 90, 790 

Plegadis falcinellus Glossy Ibis S5 M 20 

Threskiornis spinicollis Straw-necked Ibis - - 15, 30, 60, 75, 300, 370 

Charadrius ruficapillus Red-capped Plover - - 20 

Gelochelidon nilotica Gull-billed Tern - M 20 

Chlidonias hybrida Whiskered Tern - - 50, 75 
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5.5 Conservation Significant Species Summary 

While the conservation significance of each species is indicated within the preceding sections, 
we summarise all conservation significant waterbird and shorebird species recorded during the 
current surveys in Table 5.8.  Definitions for the respective categories of conservation significance 
are provided in Appendix 1.   
 

Table 5.8: Conservation-significant waterbird and shorebird species recorded during the current 
assessment (DE=development envelope). 

Common name Scientific name 
Conservation status

Walyarta
Eighty 
Mile 

Beach
DE

State Commonwealth

Plegadis falcinellus Glossy Ibis S5 M • •  

Pluvialis fulva Pacific Golden Plover S5 M  •  

Pluvialis squatarola Grey Plover S5 M  •  

Charadrius mongolus Lesser Sand Plover S2, S5 EN, M  •  

Charadrius leschenaultii Greater Sand Plover S5 VU, M  •  

Charadrius veredus Oriental Plover S5 M  •  

Limosa limosa Black-tailed Godwit S5 M  •  

Limosa lapponica Bar-tailed Godwit S3, S5 CR/VU*, M  •  

Numenius minutus Little Curlew S5 M • •  

Numenius phaeopus Whimbrel S5 M  •  

Numenius madagascariensis Eastern Curlew S3, S5 CR, M  •  

Xenus cinereus Terek Sandpiper S5 M  •  

Actitis hypoleucos Common Sandpiper S5 M • •  

Tringa brevipes Grey-tailed Tattler S5, P4 M  •  

Tringa glareola Wood Sandpiper S5 M •   

Tringa nebularia Common Greenshank S5 M • •  

Arenaria interpres Ruddy Turnstone S5 M  •  

Calidris tenuirostris Great Knot S3, S5 CR, M  •  

Calidris canutus Red Knot S3, S5 EN, M  •  

Calidris alba Sanderling S5 M  •  

Calidris ruficollis Red-necked Stint S5 M  •  

Calidris subminuta Long-toed Stint S5 M •   

Calidris acuminata Sharp-tailed Sandpiper   •   

Calidris ferruginea Curlew Sandpiper S3, S5 CR, M  •  

Glareola maldivarum Oriental Pratincole S5 M   •

Sternula albifrons Little Tern S5 M  •  

Gelochelidon nilotica Gull-billed Tern  M • •  

Hydroprogne caspia Caspian Tern S5 M • •  

Chlidonias leucopterus White-winged Black Tern S5 M • •  

Sterna dougalli Roseate Tern S5 M  •  

Sterna hirundo Common Tern S5 M  •  

Thalasseus bergii Crested Tern S5 M  •  
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6.0 Discussion  

6.1 Migratory Shorebirds at Eighty Mile Beach 

Twenty species of migratory shorebird were recorded along the southern section of Eighty Mile 
Beach during the current study, with 18 species recorded during the October count and 16 during 
the March count (Table 5.3).  Both counts exceed the threshold for a shorebird site of national 
significance based on shorebird diversity (15 species or more).  Sanderling counts on both surveys 
also exceeded 1% of the East Asian-Australasian flyway population, qualifying the site as 
internationally important for that species, while the October survey also qualified the site as 
internationally important for Oriental Plover. 
 
Eighty Mile Beach as a whole is considered internationally important for 17 species of migratory 
shorebird (Rogers et al. 2011), and for migratory shorebirds generally based on total counts.  Of 
these, Eighty Mile Beach has held 10% or more of the flyway population of 10 species, based on 
data published by Rogers et al. (2011): Oriental Pratincole (100%), Oriental Plover (100%), Greater 
Sand Plover (59%), Great Knot (45%), Bar-tailed Godwit (34%), Grey-tailed Tattler (29%), Sanderling 
(16%), Terek Sandpiper (16%), Red Knot (13%) and Ruddy Turnstone (10%). 
 
Differences in individual species counts between the two surveys were relatively slight in most 
cases, though there were several notable exceptions.  Over 4,000 Oriental Plover were recorded 
during the October count, but only nine during the March count.  This is consistent with previous 
observations that the species occurs close to the coast in large numbers prior to the wet season 
rains, then disperses inland (Minton et al. 2013).  Red-necked Stint (331 in October, 39 in March) 
and Black-tailed Godwit (187 in October, none in March) numbers also fell significantly between 
the two surveys.  These species both readily use freshwater environments as well as coastal 
habitats, so their declines at the site are likely to be due to movement inland to newly available 
freshwater habitats following the wet season.  Similar patterns were shown by two other species 
that readily use freshwater wetlands inland: Common Greenshank (1 in October, none in March) 
and Curlew Sandpiper (3 in October, none in March), though initial October counts were so low 
as to make interpretation unreliable.  
 

6.2 Waterbirds in the Walyarta System 

Twenty-nine species of waterbird were recorded in the system across the two aerial counts; 
however, there were notable differences in species composition between the two counts.  This 
variation in species composition has been observed widely in arid ephemeral wetlands as 
floodwaters recede and is thought to reflect changes in habitat and food resource availability 
within the wetland (Kingsford et al. 2010).  The dominant species during the April survey included 
herons and egrets, pelicans, and terns.  These species all feed largely on fish or other aquatic and 
semi-aquatic vertebrates and macro-invertebrates, suggesting that these food resources had 
declined in availability between April and June.  Conversely, the number of ducks using the 
system increased from a count of 475 in April to almost 16,000 in June.  The majority of these 
comprised Grey Teal and Hardhead, both of which feed largely on aquatic plants and 
invertebrates (Frith 1959, Johnstone and Storr 1998), suggesting that either of both of these food 
resources increased markedly in availability between April and June. 
 
Shorebird species feed primarily on invertebrates (Johnstone and Storr 1998) and their numbers 
also rose notably between April and June, which may also suggest an increase in invertebrate 
prey availability.  However, the increase in shorebird numbers may also be attributable to greater 
habitat availability, with increasing areas of shallow water and fringing mud available for foraging 
as the floodwaters receded.   
 
Interestingly, waterbird counts during this assessment were considerably lower than some previous 
counts; for example, total counts during this assessment were only approximately 10% of those 
obtained on counts in 1999 and 2000 (Halse et al. 2005).  The reasons for this are not readily 
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apparent.  Differences in methodology may have had an impact; specifically the use of 
extrapolation and inclusion of wetlands further north on Anna Plains by Halse et al. (2005), though 
it is unlikely that this completely explains the differences observed.  Other possible factors include 
better conditions regionally, or elsewhere in Australia, during the current surveys resulting in birds 
being spread more widely across the continent, or broader declines in the populations of 
nomadic waterbirds across Australia.  However, evidence supporting either of these explanations 
is lacking. 
 

6.3 Waterbird and Migratory Shorebird Usage of the Study 

Area 

Very few sight records of waterbirds or migratory shorebirds were obtained from the development 
envelope during the current assessment (Table 5.1).  The two waterbird species recorded 
(Australian Pelican and White-necked Heron) were both recorded on two occasions and all 
observations involved birds in flight.  The lack of records is likely to be a result of the limited suitable 
habitat for waterbirds within the development area, even during wet conditions.  It is likely that 
the majority of waterbird usage of the development envelope is restricted to passing over the 
area during migration or nomadic movements. 
 

Similarly, shorebird usage of the development envelope is apparently very limited due to a lack of 
suitable habitat, with the exception of the transmission cable extending to Eighty Mile Beach.  This 
is again supported by a lack of records for the main development envelope relative to data from 
Eighty Mile Beach and Walyarta.  The likely exceptions to this are plains-foraging shorebirds such 
as Oriental Pratincole, Oriental Plover and Little Curlew, which forage in large numbers on and 
over the plains inland from Eighty Mile Beach and Broome (Sitters et al. 2004, Piersma and Hassell 
2010).  This is supported by three observations and an audio-recording of Oriental Pratincoles 
within or near the development envelope in February and March 2018, two of which involved 
foraging flocks (Table 5.1).  
 

6.3.1 Flight Styles 

Migratory shorebirds typically use powered (active flapping) flight, both on migration and when 
making local movements (Geering et al. 2007).  However, Oriental Pratincoles are known to 
regularly use thermal soaring in north-western Australia (Piersma and Hassell 2010). 
 

Waterbirds encompass a broader range of bird families, and so it is not surprising that they exhibit 
a wider variety of flight styles.  Species such as waterfowl, grebes, coots and rails all typically use 
powered flight for long flights, while species such as pelicans, herons and egrets use large 
amounts of soaring.  
 

6.3.2 Flight Heights 

Migratory shorebirds typically fly at high altitudes during migration, with flight heights of 1,000-
5,000 m reported as typical (Geering et al. 2007).  Mean flight heights recorded in the literature 
typically range from 500 m to 2,000 m above sea level (Table 6.1), but there is significant variation 
in the literature.  This is likely to be attributable in part to differences in methodology employed in 
studies.  Flight heights measured by radar average considerably higher than those taken by visual 
observations (Table 6.1).  The reasons for this are likely two-fold, as radar may be less likely to 
detect flocks flying close to ground level (Bosse et al. 1991, Riley and Smith 2002), whereas visual 
observations are less likely to detect flocks of shorebirds passing over at high altitudes.  It has also 
been noted that migrating birds fly higher on average at night than during the day (Eastwood 
and Rider 1965), when they remain detectable by radar but are unlikely to be detected by visual 
observation.  There is also significant variation within studies, which suggests that shorebirds will use 
a range of flight heights during migration.  This is likely driven by weather, with migratory birds 
shown to vary their flight heights in response to wind direction and variation in winds at different 
altitudes, and to keep themselves below the prevailing cloud base (Newton 2008). 
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Table 6.1: Summary of shorebird migratory flight heights from the literature.  

Species Mean Flight Heights (m) Median Flight Heights (m) 
Grey Plover* 1,726 ± 6851 (n=8) 1,4561 

Red Knot* 4091 (n=2) 
100-5004 (visual observation) 
1,000-1,5004 (radar) 

Sanderling* and Dunlin (combined) 2,294 ± 7111 (n=4)  

Bar-tailed Godwit* 
2,223 ± 4811 (n=13) 
613 (n=1) 

2,2811 

Ruff 4793 (141-1,030; n=4)  

Grey Phalarope 
5303 (34-1,231; n=8) 
7907 

5807 

Red-necked Phalarope 2833  

Shorebird sp. 

1,851 ± 7481 (n=14) 
2,0002 (75% > 1,000) 
1,1633 (385-2,740; n=15) 
3,5343 (3,477-3,592; n=3) 
2363 (51-397; n=10) 
3563 (0-787; n=4) 
804 ± 2045 (n= 98; maximum heights) 
2,1006 

1,8781 

 

* species that regularly occur at Eighty Mile Beach and/or the Walyarta system 

1 Green (2004) – radar; 2 Richardson (1979) – radar; 3 Alerstam and Gudmundsson (1999) – radar 10-90 km offshore; 4 Dick et 
al. (1987) – radar and visual observation; 5 Tulp et al. (1994) – radar (Roebuck Bay); 6 Williams (1985) – radar; 7  Gudmundsson 
et al. (2002) - radar 
 

Flight heights of foraging Oriental Pratincoles, and of plains-foraging species commuting between 
inland areas and Eighty Mile Beach, are likely to differ significantly from the flight heights of 
shorebirds on migration.  There are few published data, but foraging flight heights for Oriental 
Pratincoles appear to be relatively low.  Two observations of foraging behaviour within or near the 
development envelope recorded estimated flight heights of up to 15 m and 2-20 m respectively. 
Piersman and Hassell (2010) also document several observations of foraging flights in north-western 
Australia, describing flights “low over the grass or saltmarsh vegetation” and “several metres above 
the low vegetation”.  However, they also report an observation of thermal soaring “600-700 m 
above ground”, which they describe as behaviour “regularly seen” in Oriental Pratincole in north-
western Australia.  These birds were subsequently observed to slowly descend again to feed on the 
wing low to the ground. 
 

Fewer data were available for flight height of migrating waterbirds, but generally indicated lower 
average flight heights compared to shorebirds (Table 6.2).  There was again variation evident in 
recorded heights dependent on method of observation, with significantly lower altitudes recorded 
by visual observations compared to radar observations (Kahlert et al. 2012).  In this instance, the 
authors suggested that this was also likely a combination of difficulty visually detecting higher-flying 
flocks, and a tendency of flocks to fly higher at night.  Most observations of waterbirds and 
shorebirds at Walyarta and Eighty Mile Beach involved birds flying below 15 m, though eight 
species were recorded flying above 15 m (e.g. see Table 5.7).  However, as waterbirds at Walyarta 
were only making localised or foraging flights, overall these data were not likely to give a good 
indication of flight height of any waterbirds that may make longer-distance movements through 
the development envelope. 
 

Table 6.2: Summary of waterbird flight heights from the literature. None of these species occur in NW 
Australia and they are included as examples only. 

Species Mean Flight Heights (m) Median Flight Heights (m) 

Brent Goose 
297 ± 1251 

5062 (n=1) 
2711 

Steller’s Eider 3692 (n=1)  
Long-tailed Duck 4682 (n=1)   
Waterfowl sp. 42 (day)/4103 (night)  
Arctic Tern 5222 (n=1)  

1 Green (2004) – radar; 2 Alerstam & Gudmundsson (1999) – radar 10-90km offshore; 3 Kahlert et al. (2012) – 
radar (night) and visual observation (day) 
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6.3.3 Shorebird Migratory Routes 

Data on migratory shorebird flight routes between north-western and southern Australia are very 
sparse.  Count data and field observations at Eighty Mile Beach indicate that ”many” individuals 
of several shorebird species such as Sanderling, Red Knot, Red-necked Stint, Ruddy Turnstone, 
Sharp-tailed and Curlew Sandpiper continue south from Eighty Mile Beach to non-breeding areas 
in southern Australia (Minton et al. 2013).  Banding recovery and leg-flag resighting data also 
confirm that migratory shorebirds move between the Roebuck Bay - Eighty Mile Beach area and 
locations further south in both western and eastern Australia (e.g. Minton et al. 2011).  This includes 
locations in south-western Australia where a Great Circle route would take birds through the 
development envelope.  Migratory shorebird species recorded making such movements by 
Minton et al. (2011) include: 

• Greater Sand Plover (Charadrius leschenaultii); 

• Bar-tailed Godwit (Limosa lapponica); 

• Common Greenshank (Tringa nebularia); 

• Grey-tailed Tattler (Tringa brevipes); 

• Great Knot (Calidris tenuirostris); 

• Red Knot (C. canutus); 

• Red-necked Stint (C. ruficollis); 

• Sharp-tailed Sandpiper (C. acuminata); and 

• Curlew Sandpiper (C. ferruginea) 
 
Unfortunately, these records contain no information about the actual routes used by shorebirds 
moving between these areas.  A Ruddy Turnstone, an almost exclusively coastal wader species, 
banded in Victoria was subsequently found in central inland Western Australia (Minton et al. 
2011), suggesting that shorebirds do use direct overland flight routes in Western Australia, at least 
on occasion.  Recent geolocator and satellite tracking studies have also shown that Ruddy 
Turnstone and Grey Plover fly overland across central Australia on northbound migration from 
Victoria (Minton et al. 2010, VWSG 2017).  This is supported by occasional sightings of both species 
(along with several other coastal shorebird species) from the vicinity of Alice Springs in central 
Australia (BirdLife Australia 2018).  There is also strong evidence that shorebirds use Great Circle 
(i.e. shortest distance) migratory routes between two points in generall (Alerstam et al. 2001).  As 
such, it is possible that migratory shorebirds regularly follow direct overland flight paths between 
Eighty Mile Beach and south-western Australia.  
 

6.3.4 Waterbird Migratory Routes 

Most waterbirds in Australia are nomadic in response to prevailing conditions, moving to (and 
between) ephemeral wetlands in inland and northern Australia when these are in flood, and 
retreating to more permanent coastal wetlands as the ephemeral wetlands dry (Kingsford and 
Norman 2002).  Hence, their movements are less predictable than those of migratory shorebirds. 
Research into movements of waterbirds around the continent is limited; compared to migratory 
shorebirds, there have been few banding or tracking studies.  However, the data that do exist 
indicate similar broad patterns of movement among most nomadic Australian waterbirds; 
specifically relatively long periods of occupation of areas of suitable habitat (spanning weeks or 
months), interspersed with infrequent long distance movements to new areas of habitat as 
habitat suitability changes (Roshier et al. 2006, Kingsford et al. 2010, Pedler et al. 2014). 
 
Although the general patterns of movement are well understood, specific movement routes are 
poorly known.  The unpredictability of habitat availability means that it is unlikely that nomadic 
waterbirds follow regular flyways in the manner of migratory shorebirds; rather, movements are 
likely to be erratic and highly variable.  This is supported by data showing that movements even 
among individuals of the same species are highly variable; for example, two Straw-necked Ibis 
tagged at a colony in the Macquarie Marshes in NSW exhibited very different movements 
following tagging, one remaining within 200 km of the marshes while the other travelled almost 
1,500 km to the north (Kingsford et al. 2010).  Similar variability was recorded amongst 23 satellite-
tagged Grey Teal in south-eastern Australia (Roshier et al. 2008). This variability in waterbird 
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movements makes it difficult to predict how birds will move to and from the Walyarta system 
when in flood, and this will likely vary depending on conditions elsewhere.  Other ephemeral 
water bodies occur in the wider region, which are also utilised by water birds when in flood.  The 
episodic presence of flooded habitat in the Pilbara, particularly within the Fortescue Marsh and 
De Grey River systems, may increase the numbers of waterbirds moving through the development 
envelope as they travel between these locations when major rainfall events have occurred, 
dependent on the relative timing of flooding.  Similarly, inland saline lake systems (such as Lake 
Wakarlkarly and Lake Dora, 160 km and 280 km southeast of Mandora Marsh respectively) 
intermittently fill in response to episodic major rainfall events (DEC 2012) and both support large 
populations of waterbirds under these conditions. 
 

6.3.5 Timing 

The literature indicates that August through to mid-November is likely to be the peak period for 
potential shorebird movement southward from Eighty Mile Beach through the development 
envelope, to the extent that this occurs.  Most species return to Eighty Mile Beach between mid-
August and early November, and there is little change in shorebird numbers along the beach 
between mid-November and early March (Minton et al. 2013).  Northward migration begins again 
in early March, and most migratory shorebirds have left northern Australia by early May (Wilson et 
al. 2007, Minton et al. 2013).  Hence, early March to early May is predicted to be the peak period 
for any potential shorebird movement northward through the development envelope to Eighty 
Mile Beach. 
 
Migratory shorebirds typically depart on migratory flights in the late afternoon and evening 
(Geering et al. 2007), with the final 2-3 hours prior to sunset particularly favoured (Newton 2008).  It 
is therefore likely that the peak times of day for any shorebird movement through the 
development envelope during southward migration would be the late afternoon and early 
evening.  Arrival times at destinations on migration are likely to be more variable; the direction 
and strength of prevailing winds may effect flight times, and migratory flights often extend longer 
than the duration of a single night.  Hence, any movement through the development envelope 
during northward migration is likely to be less predictable. 
 
Grassland shorebird species that may use the development area for feeding are mostly present in 
northern Australia during the austral summer.  Little Curlew and Oriental Plover begin to arrive in 
late August and most have left by mid-April (Johnstone and Storr 1998, Collins and Jessop 2001). 
Oriental Pratincole tend to arrive later, with the largest concentrations usually present from 
December to March (Johnstone and Storr 1998, Sitters et al. 2004).  Large numbers of these 
species, particularly Oriental Plover, may congregate along Eighty Mile Beach and the adjacent 
plains on arrival in Australia, remaining in these areas until the wet season begins before spreading 
out across inland areas of northern Australia (Minton et al. 2013).  This pattern was evident in 
Oriental Plover counts from Eighty Mile Beach during this study, with over 4,000 present in October 
but only 9 individuals recorded in March.  However, large congregations of Oriental Pratincole 
and Oriental Plover in the Eighty Mile Beach area may also occur after the onset of the wet 
season.  These congregations do not occur every year, and are thought to be driven by a 
combination of localised grasshopper plagues and conditions elsewhere across northern Australia 
(Sitters et al. 2004, Piersma and Hassell 2010). 
 
Grassland-foraging migratory shorebirds are likely to feed primarily during the cooler periods of 
the day or at night.  Pratincoles are reported as primarily crepuscular (active at dawn and dusk) 
feeders by McNeil et al. (1992), and have been observed feeding on several occasions in the 
early morning and late afternoon and evening (Piersma and Hassell 2010).  Oriental Plovers have 
also been observed feeding in the late afternoon (Piersma and Hassell 2010) but are “thought to 
forage mostly at night” (Geering et al. 2007). Both Oriental Plovers and Oriental Pratincoles have 
been observed active at night on roads in the Pilbara and Kimberley (J. Vos, pers. comm.), and 
eight Oriental Pratincoles were caught in mist nets after dark by Sitters et al. (2004), indicating 
nocturnal activity.  The ARU record of Oriental Pratincole from the development envelope was 
also obtained at night, though the limited number of calls suggests the bird was moving through 
the area.  “Large numbers” of Oriental Pratincoles have also been observed to feed throughout 
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the morning until the middle of the day in the Eighty Mile Beach area (Sitters et al. 2004). Thermals 
form as a result of solar radiation heating the land surface during the day (Bohrer et al. 2011), so 
thermal soaring behaviour is necessarily limited to daylight hours, particularly on sunny days from 
late morning onwards, when thermals are likely to be available to facilitate this.  The reasons for 
this behaviour have not been documented; however, the description of the birds gliding in circles 
(Piersma and Hassell 2010) suggests that they were not actively foraging.  The regular use of 
thermals by Oriental Pratincoles during the heat of the day suggests that they may be using 
altitude as a thermal refuge, as air temperatures at such altitudes may be 2-3 ºC cooler than at 
ground level (Livingstone et al. 1999).  
 
Peak periods for potential waterbird transit through the development envelope are likely to be 
variable and driven more by regional conditions, such as the presence or absence of other 
ephemeral wetland systems, and are therefore intermittent and less predictable in advance.  Bird 
numbers at Walyarta are likely to begin to build shortly after flooding, and significant numbers can 
be present within the first few months following heavy rainfall (DPaW 2017).  Waterbird numbers in 
the Walyarta system are likely to increase significantly as the floodwaters start to recede 
(Kingsford et al. 2010), and may remain high until most of the surface water has receded, which 
has usually occurred by October (Halse et al. 2005).  Although waterbird numbers may stay high 
throughout the period of inundation, the composition of species is likely to change as habitat and 
food resources vary (Kingsford et al. 2010).  This is evident in count data from the Walyarta system 
during this study, and is supported by similar patterns in the count data obtained by Halse et al. 
(2005).  This indicates that there is likely to be continual movement of waterbirds to and from the 
Walyarta system throughout episodic periods of inundation. 
 
The large numbers of waterbirds using the region during such events suggests that the potential 
for waterbird movement through the development envelope is likely to be highest during periods 
when the Walyarta system is in flood.  However, Grey Teal have been recorded on several 
occasions making ‘exploratory’ flights to areas of potentially suitable habitat even though no 
suitable habitat exists there at the time (Roshier et al. 2008), so it should not be assumed that there 
would be no waterbird movement through the development area when the Walyarta system is 
not in flood, but such movements are likely to be significantly reduced in frequency and 
abundance relatively to flood periods. 
 
Peak times of day for waterbird movements vary somewhat depending on species group.  This is 
likely to be largely linked to flight styles.  Species such as grebes, rails and coots typically make 
long distance flights by night (Newton 2008). Hypothesised advantages to making long distance 
flights by night include lower temperatures and higher humidity at night reducing the risk of 
overheating and dehydration, reduced energetic demands due to reduced winds and denser 
air, the potential use of stars for navigation, and reduced predation risk (Newton 2008).  The 
reduced energy cost and reduced risk of overheating is likely to be particularly applicable to 
active fliers, as active flight uses significantly more energy than passive soaring (e.g. Kanwisher et 
al. 1978).  Waterfowl are also active fliers over long distances.  Newton (2008) lists waterfowl as 
migrating during the day and at night, however evidence suggests that long distance flights in 
Australian waterfowl are typically undertaken at night.  For example, all long distance movements 
(>150 km) made by satellite-tagged Grey Teal occurred at night (Roshier et al. 2008). 
 
Conversely, species such as pelicans, herons and ibis predominantly make long flights during the 
day (Newton 2008).  These species typically use soaring extensively during longer flights, and 
therefore require updrafts for lift and are likely to make long-distance flights primarily during the 
day when thermals are available to provide such updrafts.  Australian Pelicans in particular can 
reach heights significantly above the 260 m maximum height of the rotors when undertaking 
longer distance flights during daylight, with flight at 1,000 m common and heights of up to 3,000 m 
recorded (Marchant and Higgins 1990).   This is supported by the fact that both species of 
waterbird recorded flying over the development envelope during the day were soaring species.  
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Commonwealth Conservation Codes 
 
EX – Extinct  
There is no reasonable doubt that the last member of the species has died. 
 
EX (in wild) – Extinct in the wild 
(a) It is known only to survive in cultivation, in captivity or as a naturalised population well outside 
its past range; or 
(b) It has not been recorded in its known and/or expected habitat, at appropriate seasons, 
anywhere in its past range, despite exhaustive surveys over a time frame appropriate to its life 
cycle and form. 
 
CR – Critically endangered 
Facing an extremely high risk of extinction in the wild in the immediate future, as determined in 
accordance with the prescribed criteria 
 
EN – Endangered 
Facing a very high risk of extinction in the wild in the near future, as determined in accordance 
with the prescribed criteria, and not critically endangered 
 
VU – Vulnerable  
Facing a high risk of extinction in the wild in the medium term future, as determined in 
accordance with the prescribed criteria, and not endangered or critically endangered. 
 
CD – Conservation dependent 
(a) the species is the focus of a specific conservation program the cessation of which would 
result in the species becoming vulnerable, endangered or critically endangered; or 
(b) the following subparagraphs are satisfied: 
(i) the species is a species of fish; 
(ii) the species is the focus of a plan of management that provides for management actions 
necessary to stop the decline of, and support the recovery of, the species so that its chances of 
long term survival in nature are maximised; 
(iii) the plan of management is in force under a law of the Commonwealth or of a State or 
Territory; 
(iv) cessation of the plan of management would adversely affect the conservation status of 
the species. 
 
M – Migratory  
Migratory species listed under international agreements to which Australia is a party to, including  

• migratory species which are native to Australia and are included in the appendices to 
the Bonn Convention (Convention on the Conservation of Migratory Species of Wild 
Animals Appendices I and II); 

• migratory species included in annexes established under the Japan-Australia Migratory 
Bird Agreement (JAMBA) and the China-Australia Migratory Bird Agreement (CAMBA); 
and 

• native, migratory species identified in a list established under, or an instrument made 
under, an international agreement approved by the Minister, such as the Republic of 
Korea-Australia Migratory Bird Agreement (ROKAMBA). 

 
State Conservation Codes 
 
Definitions from Department of Biodiversity, Conservation and Attractions 
 
S1 – Schedule 1: Critically endangered 
Threatened species considered to be facing an extremely high risk of extinction in the wild. 
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 1 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora. 
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S2 – Schedule 2: Endangered  
Threatened species considered to be facing a very high risk of extinction in the wild. Published 
as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 2 of the Wildlife 
Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora. 
 
S3 – Schedule 3: Vulnerable 
Threatened species considered to be facing a high risk of extinction in the wild. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 3 of the Wildlife 
Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora. 
 
S4 – Schedule 4: Presumed extinct species 
Species which have been adequately searched for and there is no reasonable doubt that the 
last individual has died. Published as Specially Protected under the Wildlife Conservation Act 
1950, in Schedule 4 of the Wildlife Conservation (Specially Protected Fauna) Notice for Presumed 
Extinct Fauna and Wildlife Conservation (Rare Flora) Notice for Presumed Extinct Flora. 
 
S5 – Schedule 5: Migratory birds protected under international agreement(s) 
Birds that are subject to an agreement between the government of Australia and the 
governments of Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), and 
the Bonn Convention, relating to the protection of migratory birds. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 5 of the Wildlife Conservation 
(Specially Protected Fauna) Notice. 
  
S6 – Schedule 6: Conservation dependent fauna 
Fauna of special conservation need being species dependent on ongoing conservation 
intervention to prevent it becoming eligible for listing as threatened. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 6 of the Wildlife Conservation 
(Specially Protected Fauna) Notice. 
 
S7 – Schedule 7: Other specially protected fauna 
Fauna otherwise in need of special protection to ensure their conservation. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 7 of the Wildlife 
Conservation (Specially Protected Fauna) Notice. 
 
Priority Species 
Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are 
added to the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories 
are ranked in order of priority for survey and evaluation of conservation status so that 
consideration can be given to their declaration as threatened flora or fauna. 
Species that are adequately known, are rare but not threatened, or meet criteria for near 
threatened, or that have been recently removed from the threatened species or other specially 
protected fauna lists for other than taxonomic reasons, are placed in Priority 4. These species 
require regular monitoring. 
Assessment of Priority codes is based on the Western Australian distribution of the species, unless 
the distribution in WA is part of a contiguous population extending into adjacent States, as 
defined by the known spread of locations. 
 
P1 – Priority 1: Poorly-known species 
Species that are known from one or a few locations (generally five or less) which are potentially 
at risk. All occurrences are either: very small; or on lands not managed for conservation, e.g. 
agricultural or pastoral lands, urban areas, road and rail reserves, gravel reserves and active 
mineral leases; or otherwise under threat of habitat destruction or degradation. Species may be 
included if they are comparatively well known from one or more locations but do not meet 
adequacy of survey requirements and appear to be under immediate threat from known 
threatening processes. Such species are in urgent need of further survey. 
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P2 – Priority 2: Poorly-known species 
Species that are known from one or a few locations (generally five or less), some of which are on 
lands managed primarily for nature conservation, e.g. national parks, conservation parks, nature 
reserves and other lands with secure tenure being managed for conservation. Species may be 
included if they are comparatively well known from one or more locations but do not meet 
adequacy of survey requirements and appear to be under threat from known threatening 
processes. Such species are in urgent need of further survey. 
 
P3 – Priority 3: Poorly-known species 
Species that are known from several locations, and the species does not appear to be under 
imminent threat, or from few but widespread locations with either large population size or 
significant remaining areas of apparently suitable habitat, much of it not under imminent threat. 
Species may be included if they are comparatively well known from several locations but do not 
meet adequacy of survey requirements and known threatening processes exist that could 
affect them. Such species are in need of further survey. 
 
P4 – Priority 4: Rare, Near Threatened and other species in need of monitoring 
(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient 
knowledge is available, and that are considered not currently threatened or in need of special 
protection, but could be if present circumstances change. These species are usually 
represented on conservation lands. 
(b) Near Threatened. Species that are considered to have been adequately surveyed and that 
are close to qualifying for Vulnerable, but are not listed as Conservation Dependent. 
(c) Species that have been removed from the list of threatened species during the past five 
years for reasons other than taxonomy. 
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October 2018 

    
Relative to mouth of the Mandora Creek Relative to Eighty Mile Beach Caravan Park 

 

   
Sector 0 TO 5 S 5 to 10 S 10 TO 15 S 5 TO 10 N 0 TO 5 N 0 TO 5 S 5 TO 10 S TOTAL 

   
Date 1/11/17 1/11/17 1/11/17 31/10/17 31/10/17 31/10/17 31/10/17 

 

   
Start time 6:37 8:08 9:26 17:00 8:26 5:37 6:11 

 

   
Finish time 8:00 9:20 

 
17:45 

 
6:11 7:40 

   Conservation status         

Species Common name State C’wealth 
        Pluvialis fulva Pacific Golden Plover S5 M - 20 22 17 - 1 27 87 

Pluvialis squatarola Grey Plover S5 M 27 12 22 12 9 11 30 123 

Charadrius mongolus Lesser Sand Plover S2, S5 EN, M 1 1 - 1 - - 2 5 

Charadrius leschenaultii Greater Sand Plover S5 VU, M 223 220 87 81 108 106 298 1123 

Charadrius veredus Oriental Plover S5 M 610 1680 1700 46 175 - - 4211 

Limosa limosa Black-tailed Godwit S5 M 4 - - - - 26 157 187 

Limosa lapponica Bar-tailed Godwit S3, S5 CR/VU, M 174 79 5 20 - 7 88 373 

Numenius minutus Little Curlew S5 M - - - - - - - - 

Numenius phaeopus Whimbrel S5 M 6 3 - - - - - 9 

Numenius madagascariensis Eastern Curlew S3, S5 CR, M - - - - - - - - 

Xenus cinereus Terek Sandpiper S5 M - - 1 - - - - 1 

Actitis hypoleucos Common Sandpiper S5 M 1 - - - - - - 1 

Tringa brevipes Grey-tailed Tattler S5 M 10 1 - - 2 1 33 47 

Tringa nebularia Common Greenshank S5 M - - - - - - 1 1 

Arenaria interpres Ruddy Turnstone S5 M 14 12 15 21 5 13 90 170 

Calidris tenuirostris Great Knot S3, S5 CR, M 499 1191 695 702 277 21 286 3671 

Calidris canutus Red Knot S3, S5 EN, M 284 116 8 - - - 1 409 

Calidris alba Sanderling S5 M 273 318 156 95 83 56 145 1126 

Calidris ruficollis Red-necked Stint S5 M 265 32 1 12 1 13 7 331 

Calidris ferruginea Curlew Sandpiper S3, S5 CR, M 1 1 - - - 1 - 3 

 
Unidentified 

  
10 - - - - - - 10 

 
Total Migratory Shorebirds 

  
2402 3686 2712 1007 660 256 1165 11888 

            Haematopus longirostris Australian Pied Oystercatcher 
  

9 16 25 18 24 5 20 117 

Himantopus himantopus Black-winged Stilt 
  

- - - - - - - - 

Charadrius ruficapillus Red-capped Plover 
  

75 64 51 20 26 50 87 373 

Vanellus tricolor Banded Lapwing 
  

50 9 - - - - - 59 

Vanellus miles Masked Lapwing 
  

- - - - 5 - - 5 

Stiltia isabella Australian Pratincole 
  

- 5 4 - - - - 9 

 
Total Resident Shorebirds 

  
134 94 80 38 55 55 107 563 

            Anas gracilis Grey Teal 
  

- - - - - - - - 

Anas superciliosa Pacific Black Duck 
  

- - - - - 2 - 2 

Aythya australis Hardhead 
  

- - - - - - - - 

Phalacrocorax sulcirostris Little Black Cormorant 
  

- - - - - - - - 

Pelecanus conspicillatus Australian Pelican 
  

- - - - - - - - 

Egretta novaehollandiae White-faced Heron 
  

- - - - - - - - 

Plegadis falcinellus Glossy Ibis S5 M - - - - - - - - 
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October 2018 

    
Relative to mouth of the Mandora Creek Relative to Eighty Mile Beach Caravan Park 

 

   
Sector 0 TO 5 S 5 to 10 S 10 TO 15 S 5 TO 10 N 0 TO 5 N 0 TO 5 S 5 TO 10 S TOTAL 

   
Date 1/11/17 1/11/17 1/11/17 31/10/17 31/10/17 31/10/17 31/10/17 

 

   
Start time 6:37 8:08 9:26 17:00 8:26 5:37 6:11 

 

   
Finish time 8:00 9:20 

 
17:45 

 
6:11 7:40 

   Conservation status         

Species Common name State C’wealth 
        Haliaeetus leucogaster White-bellied Sea-eagle 

  
- - - - - - - - 

Haliastur sphenurus Whistling Kite 
  

- - - - - - - - 

Milvus migrans Black Kite 
  

- - - - - - - - 

Circus approximans Swamp Harrier 
  

- - - - - - - - 

Falco berigora Brown Falcon 
  

- - - - - - 1 1 

Grus rubicunda Brolga 
  

- 5 - - - - - 5 

Sternula albifrons Little Tern S5 M 7 29 32 20 - - - 88 

Gelochelidon nilotica affinis Gull-billed Tern (ssp. affinis) 
 

M 3 2 7 1 2 - 5 20 

Gelochelidon nilotica macrotarsa Gull-billed Tern (ssp. macrotarsa) 
 

M 5 49 45 7 19 - 10 135 

Hydroprogne caspia Caspian Tern S5 M - 8 4 1 - 3 4 20 

Chlidonias hybrida Whiskered Tern 
  

- 9 - - 2 - - 11 

Chlidonias leucopterus White-winged Black Tern S5 M - - - 2 - - - 2 

Sterna dougallii Roseate Tern S5 M - - - 0 - - - - 

Sterna hirundo Common Tern S5 M 1 - - 41 - - - 42 

Thalasseus bengalensis Lesser Crested Tern 
  

67 97 60 60 41 6 27 358 

Thalasseus bergii Crested Tern S5 M 52 80 73 70 65 7 41 388 

Chroicocephalus novaehollandiae Silver Gull 
  

7 7 15 8 57 9 2 105 

 
Total Other Birds 

  
142 286 236 210 186 27 90 1177 
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March 2018 

   
Sector Creek to 85 85 TO 90 90 TO 95 95 TO 100 100 TO 105 105 TO 110 TOTAL 

   
Date 13-Mar-18 13-Mar-18 13-Mar-18 14-Mar-18 14-Mar-18 14-Mar-18 

 

   
Start time 7:20 8:30 10:15 7:34 8:40 9:43 

 

   
Finish time 8:30 10:10 10:55 8:40 9:40 10:20 

   Conservation Status        

Species Common name State C’wealth 
       Pluvialis fulva Pacific Golden Plover S5 M 1 29 44 39 2 - 115 

Pluvialis squatarola Grey Plover S5 M 23 27 21 20 11 18 120 

Charadrius mongolus Lesser Sand Plover S2, S5 EN, M 2 - - - - - 2 

Charadrius leschenaultii Greater Sand Plover S5 VU, M 291 293 179 103 110 195 1171 

Charadrius veredus Oriental Plover S5 M - - 9 - - - 9 

Limosa limosa Black-tailed Godwit S5 M - - - - - - - 

Limosa lapponica Bar-tailed Godwit S3, S5 CR/VU, M 104 82 5 11 40 2 244 

Numenius minutus Little Curlew S5 M - - 24 - - 3 27 

Numenius phaeopus Whimbrel S5 M 17 9 1 - - - 27 

Numenius madagascariensis Eastern Curlew S3, S5 CR, M - - - 2 - - 2 

Xenus cinereus Terek Sandpiper S5 M 5 - - - - - 5 

Actitis hypoleucos Common Sandpiper S5 M - - - - - - - 

Tringa brevipes Grey-tailed Tattler S5 M 19 5 1 - - - 25 

Tringa nebularia Common Greenshank S5 M - - - - - - - 

Arenaria interpres Ruddy Turnstone S5 M 24 15 27 19 7 48 140 

Calidris tenuirostris Great Knot S3, S5 CR, M 447 1026 426 588 444 190 3121 

Calidris canutus Red Knot S3, S5 EN, M 59 54 3 10 8 - 134 

Calidris alba Sanderling S5 M 247 119 210 107 111 98 892 

Calidris ruficollis Red-necked Stint S5 M 26 12 - 1 - - 39 

Calidris ferruginea Curlew Sandpiper S3, S5 CR, M - - - - - - - 

 
Unidentified 

  
- - - - - 14 14 

 
Total Migratory Shorebirds 

  
1265 1671 950 900 733 568 6087 

           Haematopus longirostris Australian Pied Oystercatcher 
  

24 9 15 28 10 40 126 

Himantopus himantopus Black-winged Stilt 
  

- - - 4 - - 4 

Charadrius ruficapillus Red-capped Plover 
  

15 5 - 2 - - 22 

Vanellus tricolor Banded Lapwing 
  

- - - - - - - 

Vanellus miles Masked Lapwing 
  

- - - - - - - 

Stiltia isabella Australian Pratincole 
  

- - - - - - - 

 
Total Resident Shorebirds 

  
39 14 15 34 10 40 152 

           Anas gracilis Grey Teal 
  

5 - - - - - 5 

Anas superciliosa Pacific Black Duck 
  

- - - - - - - 

Aythya australis Hardhead 
  

- 11 - - - - 11 

Phalacrocorax sulcirostris Little Black Cormorant 
  

- - - 73 - - 73 

Pelecanus conspicillatus Australian Pelican 
  

- - - - - - - 

Egretta novaehollandiae White-faced Heron 
  

- 1 - - - - 1 

Plegadis falcinellus Glossy Ibis S5 M - - - - - 37 37 

Haliaeetus leucogaster White-bellied Sea-eagle 
  

- - - - - - - 
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March 2018 

   
Sector Creek to 85 85 TO 90 90 TO 95 95 TO 100 100 TO 105 105 TO 110 TOTAL 

   
Date 13-Mar-18 13-Mar-18 13-Mar-18 14-Mar-18 14-Mar-18 14-Mar-18 

 

   
Start time 7:20 8:30 10:15 7:34 8:40 9:43 

 

   
Finish time 8:30 10:10 10:55 8:40 9:40 10:20 

   Conservation Status        

Species Common name State C’wealth 
       Haliastur sphenurus Whistling Kite 

  
- - - - 1 1 2 

Milvus migrans Black Kite 
  

1 3 - 1 4 3 12 

Circus approximans Swamp Harrier 
  

- - - 1 - - 1 

Falco berigora Brown Falcon 
  

- - - - - - - 

Grus rubicunda Brolga 
  

- - - - - - - 

Sternula albifrons Little Tern S5 M 13 7 1 2 - - 23 

Gelochelidon nilotica affinis Gull-billed Tern (ssp. affinis) 
 

M - - - - - - - 

Gelochelidon nilotica macrotarsa Gull-billed Tern (ssp. macrotarsa) 
 

M 12 7 - 10 3 9 41 

Hydroprogne caspia Caspian Tern S5 M - - 2 5 - - 7 

Chlidonias hybrida Whiskered Tern 
  

- 13 21 - 33 - 67 

Chlidonias leucopterus White-winged Black Tern S5 M 2 7 - - - - 9 

Sterna dougallii Roseate Tern S5 M - 9 6 - - - 15 

Sterna hirundo Common Tern S5 M 45 179 35 10 14 1 284 

Thalasseus bengalensis Lesser Crested Tern 
  

50 76 58 247 212 37 680 

Thalasseus bergii Crested Tern S5 M 45 51 93 84 149 48 470 

Chroicocephalus novaehollandiae Silver Gull 
  

84 46 0 23 12 0 165 

 
Total Other Birds 

  
257 410 216 456 428 136 1903 
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Family, Species Common Name 
Conservation status 

Breeding October 2017 February 2018 
March 2018 

(Ground) 
March 2018 
(Helicopter) 

April 2018 June 2018 
State C'wealth 

Anatidae	
	 	 	 	 	 	 	 	 	 	Dendrocygna eytoni Plumed Whistling-Duck 

   
- 82 185 - 8 - 

Dendrocygna arcuata Wandering Whistling-Duck 
   

- - 18 - - - 

Dendrocygna sp. whistling duck sp. 
   

- - - - 20 - 

Cygnus atratus Black Swan 
  

Confirmed - x - - 58 137 

Malacorhynchus membranaceus Pink-eared Duck 
   

1 x - - - - 

Anas gracilis Grey Teal 
  

Confirmed 3 x 97 - 177 6,659 

Anas superciliosa Pacific Black Duck 
   

2 x 6 - 65 330 

Aythya australis Hardhead 
  

Confirmed - x 116 - - 3,079 

Anatidae sp. duck sp. 
   

- - - - 155 5,760 
Podicipedidae	

	 	 	 	 	 	 	 	 	 	Poliocephalus poliocephalus Hoary-headed Grebe 
   

1 x - - - - 

Phalacrocoracidae 
          Anhinga novaehollandiae Australasian Darter 

  
Probable - - - - - 37 

Microcarbo melanoleucos Little Pied Cormorant 
   

7 x - - - 3 

Phalacrocorax sulcirostris Little Black Cormorant 
  

Probable 2 x 1 x 350 572 

Phalacrocorax varius Pied Cormorant 
   

- - - - - 1 

Pelecanidae 
          Pelecanus conspicillatus Australian Pelican 

  
Confirmed - 105 1,011 4,500 4,650 640 

Ardeidae 
          Ardea pacifica White-necked Heron 

   
- 2 183 x 595 211 

Ardea modesta Eastern Great Egret 
  

Confirmed 2 x 7 x 1,665 8 

Ardea intermedia Intermediate Egret 
   

- - - - 1 - 

Egretta novaehollandiae White-faced Heron 
   

2 - 2 x 193 34 

Egretta garzetta Little Egret 
   

- - - - 1 2 

Nycticorax caledonicus Nankeen Night-Heron 
   

- - 1 - - - 

Ardea/Egretta sp. egret sp. 
   

- - - - 101 194 

Ardea/Egretta sp. small egret sp. 
   

- - - - 195 - 

Threskiornithidae 
          Plegadis falcinellus Glossy Ibis S5 M 

 
- x - - 601 1075 

Threskiornis molucca Australian White Ibis 
   

4 2 1 - - - 

Threskiornis spinicollis Straw-necked Ibis 
  

Confirmed - x 250 6,000 3,584 307 

Threskiornithidae sp. ibis sp. 
   

- - - - - 40 

Gruidae 
          Grus rubicunda Brolga 

   
214 - - - 9 86 

Rallidae 
          Porphyrio porphyrio Purple Swamphen 

   
3 - - - - - 

Porzana fluminea Australian Spotted Crake 
   

- - 1 - - - 

Porzana tabuensis Spotless Crake 
   

5 - - - - - 

Fulica atra Eurasian Coot 
   

- 4 2 - - 8,156 

Recurvirostridae 
          Himantopus himantopus Black-winged Stilt 

  
Confirmed - x 641 x 2,085 12,664 

Recurvirostra novaehollandiae Red-necked Avocet 
   

- 2 - - - - 

Cladorhynchus leucocephalus Banded Stilt 
   

- - - - - 80 
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Family, Species Common Name Conservation status Breeding October 2017 February 2018 March 2018 
(Ground) 

March 2018 
(Helicopter) 

April 2018 June 2018 

Charadriidae 
          Charadrius ruficapillus Red-capped Plover 

   
- - 14 - - 14 

Erythrogonys cinctus Red-kneed Dotterel 
   

- 3 45 x - 40 

Vanellus miles Masked Lapwing 
   

- 1 2 - - 15 

Scolopacidae 
          Numenius minutus Little Curlew S5 M 

 
- x 160 x - - 

Actitis hypoleucos Common Sandpiper S5 M 
 

1 x - - - - 

Tringa nebularia Common Greenshank S5 M 
 

- - - - - 1 

Tringa glareola Wood Sandpiper S5 M 
 

4 - - - - - 

Calidris subminuta Long-toed Stint S5 M 
 

4 - - - - - 

Calidris acuminata Sharp-tailed Sandpiper S5 M 
 

2 - 18 x - - 

Charadriidae/Scolopacidae 
          Charadriidae/Scolopacidae sp. small shorebird sp. 

   
- - - x 150 1,070 

Charadriidae/Scolopacidae sp. medium shorebird sp. 
   

- - - x 182 110 

Glareolidae 
          Stiltia isabella Australian Pratincole 

   
3 - - - - - 

Laridae 
          Gelochelidon nilotica Gull-billed Tern 

 
M Confirmed - x 6 1,430 2,678 90 

Hydroprogne caspia Caspian Tern S5 M 
 

- - 1 - - 2 

Chlidonias hybrida Whiskered Tern 
  

Confirmed - x 5,058 x 15,046 1,171 

Chlidonias leucopterus White-winged Black Tern S5 M 
 

- x x - 2,476 - 

Laridae sp. tern sp. 
   

- - - - - 5 

Undetermined 
          - large bird sp. 

   
- - - 

 
- 10 

Waterbird total 
    

260 201 7,826 11,930 35,045 42,603 
 




